at— « ^ at— ^ 2 ?w- 3E. ^Eiza^ 

Sfee. 'm_:s: jit •<k.^ .^ 0^ 






SAJOUS’S 

Analytic Cyclopedia 

OF 

Practical Medicine 

CHARLES E. de M. SAJOUS, M.D., LL.D., Sc.D. 

Founder and First Editor 


GEORGE MORRIS PIERSOL, B.S., M.D. 

E DiTo r-in-Chief 

AND 

EDWARD L. BORTZ, A.B., M.D. 

Assistant Editor 


Chief Associate Editors: 

W. WAYNE BABCOCK, A.M., M.D. P. BROOKE BLAND, M.D. 
CONRAD BERENS, M.D. FRANCIS L. LEDERER, B.S., M.D. 

A. GRAEME MITCHELL, M.D. 


EIGHTH REVISED EDITION 


104 ILLUSTRATIONS 


VOLUME EIGHTEEN 

suppleme:nt 



PHILADELPHIA 

F. A. DAVIS COMPANY, PUBLISHERS 

1937 


< :c^ "5k’ I cj 1 3. y 

xt-«* 

X?'- -iV. I^^-Nrxs 003S/r l>-i^3ST*V" 


33t aritsxiix 


a JL5 l“3tt.« Kc^s^oar 'v^<!rcl 



PREFACE 


T he constant aim of the Editors and Publishers of The Cyclopedia of 
Medicine is to make it possible for every owner of the Cyclopedia to keep 
abreast of the continuous progress in medicine with the least expenditure of time 
and effort at a minimum of expense. After much experience and careful considera- 
tion it was found that the most efficient and satisfactory way to accomplish this is 
to issue each year a Service Volume. This makes it possible to bring to the sub- 
scriber, in an easily handled, readily available, and concise form, a critical review 
of the noteworthy advances that occur in medicine, surgery, the various specialties 
and medical sciences each year. In this way the material found in the original con- 
tributions to the Cyclopedia is kept thoroughly revised and up-to-date. 

In order to render this Volume an authoritative work of definite practical value, 
the Editorial Board, which has been increased in size, has exercised the greatest 
care in the selection of a large group of contributors, all of whom are outstanding 
in their several special fields. These Reviewers have not attempted the impossible 
task of touching upon the entire medical literature of the past year, but have fol- 
lowed the much more serviceable policy of emphasizing primarily the subjects which 
are of evident impoi'tance or current interest and in which definite progress has 
been made. 

The sul)ject matter has been subdivided into the main divisions of Medicine, 
under which the various subjects and their subdivisions have been arranged alpha- 
}>etically. About one-quarter of the Volume is devoted to internal medicine under 
which are included Allergy ; Arthritis ; Cardiovascular Diseases, with especial refer- 
ence to di.sorder.s (jf the peripheral vessels ; Endocrinology, marked by its many 
recent startling advances; Gastroenterology, including a discussion of vitamins and 
their deficiencies ; Hematology and the newer concepts of diseases of the blood ; 
Kidney Diseases ; Disorders of Metabolism ; Diseases of the Respiratory Tract ; 
an<l Syphilology. 

An adequate amount of space is given to Surgery which, in the main, is treated 
un<lor the regional divisions of that subject. Ample attention has been given to a 
careful con.sideration of Abdominal Surgery in its various aspects, also to Pulmonary 
Surgery in connection with diseases of the lungs. The same is true of Surgery of 
the Central Nervous System, which is discussed under Neurology. A separate 
section is devoted to the newer aspects of Surgery of the Sympathetic Nervous 
System. Anesthesia, with especial reference to the recently perfected methods, is 
accfu'dcd a separate and important place. Cancer is extensively dealt with as is also 
the .su!)ject of Urology. 

Surgery is followed by an extensive consideration of Gynecology and Obstetrics. 
The section devoted to Pediatrics is unusually complete and includes neurological 
and sui’gical conditions peculiar to children, as well as diseases of the newborn and 
infant feeding. The remainder of the Volume includes sections on Neurology, 
Ophthalmology, Otorhinolaryngology, Dermatology, Radiology, Clinical Pathology, 
and Therapeutics. Under this last heading not only the latest advances in Drug 
Therapy, but also Physical Therapy including Electrotherapy, Exercise and Manipu- 
lation, hever Therapy, Ionization, Passive Vascular Exercise, and Ultraviolet 
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Radiation are fully treated, as is also, in a separate chapter, the fundamentally 
important subject of Dietotherapy. Throughout the Volume the question of treat- 
ment is stressed. 

The success of such a volume as this depends for the most x^^-rt upon the con- 
tributors who, in this instance, merit the thanks of the Editorial Board for their 
unfailing interest and cooperation. The Editor is deeply grateful to Dr. Edward 
L. Bortz, the Assistant Editor, who planned this woi'k and so ahly sux:>ervised its 
preparation. It gives the Editor much pleasure to once more express his thanks to 
Miss Louise I. Weisgerber for her valuable aid in the preparation of the manuscripts 
and the unusually complete index. The Publishers, who have been esx^ecially liberal 
in the matter of illustrations, are to be congratulated upon the excellent appearance 
of this Service Volume. 

Gkorge Morris Pjkrsou- 
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ALLKRGY 

By Harrv BojN'd Wilmer M.D., and Merle Middour Miller, B.S., M.D. 


Sugar Metabolism. — H. B. Wilmer, 
M. M. Miller and J. T. Beardwood 
(South. M. J. 29:197 (Feb.) 1936) 
have shown in the following treatise the 
carbohydrate mechanism and the altera- 
tion of this metabolism in allergic 
patients. 

J. H. Black reported a series of 100 
allergic cases on which blood sugar 
determinations were made. The majority 
had a fasting blood sugar of 70 to 90 
ing. j)er cent. Pie performed a blood 
sugar tolerance test on himself (using 
115 Gm. (3HV^i ounces) of glucose, i. e., 
1.75 Gm. (27 gx^ains) per kilo (2]4 lbs.) 
body weight) and found the following 
results : F' asting sugar 67 mg. ; at the 
end of one-half hour, 114 mg. ; 2 hours, 
80 mg. Sugar tolerance tests on 12 
other allergic individuals gave corres- 
ponding results. Black noted a marked 
sugar hunger in himself during an 
attack of hay fever and so also have 
the Reviewers observed in their patients 
a craving for sugar during a prolonged 
siege of pollen irritation. Otie patient 
stated he was able to eat as much as a 
pound of candy after dinner with no 


untoward effects and with some definite 
therapeutic results. 

Having been in touch with this work, 
and stimulated by the outstanding in- 
vestigations of Long on carbohydrate 
metabolism, Wilmer, Miller and Beard- 
word (/or. r//. ) began their research 
in sugar metabolism in allergic indi- 
viduals. Injections of epinephrine pro- 
duce hyperglycemia ; parental insulin de- 
creases the glucose in the blood. 

Long, Lukens and Evans have shown 
that after the removal of both adrenals 
and the pancreas in cats, these animals 
have died of hypoglycemia in periods up 
to 28 days. Cats only depancreatized 
died of hyperglycemia. 

It is believed that ""'there is some dis- 
turbance of cai-bohydrate metabolism in 
persons who have allergic manifesta- 
tions. If it is not an altered carbohydrate 
metabolism alone, it may be the end- 
results of a glandular dysfunction that 
accompanies or is the back-ground of 
allergic disease.’’ 

Attention was called to the association 
of allergy and diabetes. In a group of 
4762 allergic cases, only 2 had diabetes 
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or diabetic symptoms. One case did not 
show any evidence of diabetes until 
placed on moderately lai'ge doses of 
epinephrine at frequent intervals, when 
hyperglycemia ensued and was controlled 
by insulin therapy. Diabetes cannot be 
precipitated in experimental animals by 
epinephrine, but it is believed that this 
patient was del'mitcly pushe<I into the 
diabetic state by the injections. 

In studying 1870 diabetic patients, 
only 2 wei'e found to be allergic. Oc- 
casional doses of epinephrine do not 
produce hyperglycemia, but it may be 
well to have sugar determinations at 
frequent intervals on patients taking this 
preparation over a long period of time. 

The sugar tolerance test was clone on 
100 allergic cases. Since this report 
many more cases have been investigated 
in this manner, with corresponding re- 
sults. All types of allergic patients were 
studied. The normal sugar tolerance 
curve is shown, also the sugar tolerance 
curve of a hay fever group, extrinsic 
allergic cases (sensitization to environ- 
mental atopens), and il^trinsic allergic 
cases (no demonstrable seiisitivity being 
found). 

Glucose by mouth or intravenously is 
of questionable value in the treatmeitt 
of asthv%a. Epinephrine and glucose 
together often give beticficial results, as 
there is less depiction of the liver 
glycogen if glucose therapy accompanies 
the epinephrine treatment. 'I'he Re- 
viewers usually give 100 to 150 Gm. 
(3% to 5 ounces) of glucose by mouth 
daily or 20 to 50 c.c. (% to 1% ounces) 
of a 50 per cent, solution of glucose 
intravenously. 

The following conclusions have been 
reached; The true etiology of allergic 
disease has never been discovered ; the 
answer may be found in the opposing 
action or synergystic functional activity 
of all or of a group of glands; the 
glucose tolerance test is not pathog- 


nomonic of allergic <iisea.se. but it is 
a valuable adjunct iit <liagno,sis ; carbo- 
hytlrate tolerance and metaboHsui are 
altered in the allergic state ; and, finally, 
the admini.stratioii of gluco.se and epine- 
phrine i,s of benefit in some refractory 
cases. 

Since the above r<‘porf, the Rkvikwers 
have reported a continuation of this 
work in a mucli larger gianip. This was 
given before the Pennsylvania Medical 
Society in October, ld3(>, and will be 
publi.shed in the 1 ‘enn.sylvania Medical 
Journal. This work is as follows: 

It is still the belit'f of the Kevikwkrs 
that carbohydrate tolerance an<l metab- 
olism arc alteretl in the allergic state, 
and this opinion is haset! on sugar tuler- 
anee .studies of 513 patients. 

'I'he ability of an allergic patient to 
hantlle carbohydratt* is be.st determined 
by the sni/tir inli'niin't' (t'st. I«ist year 
the findings in 1(X) persona! ea.ses were 
reported, 'rhe.se gave results almost 
identical witli tlu* investigator named 
above (Black). 'I'liis laboratory evidence 
of an altered carbohydrate inetaboli.sm 
is, of course, not alone rt'sjHUisible for 
allergic manifestations, but may be the 
end-result of a glatititilar dysftjuction 
that accompanies or is the background 
of this disease, 'riie asstHriation <»f <Ha- 
betes and allergy lia.s been discussed 
a1 )< >\'e. 

Kern has rei>orted and the Rkvikwers 
have noted the high incidence of allergy 
in the ofTspring of diabetic parents. 

Brady, in luiglawl. reinirtetl a series 
of cases having allergic manife.stations 
who showed marked relit* f from the atl- 
ministration tjf glucose. 

With the.se observations iti miml, and 
having noted the therapeutic benefit from 
glucose by rntnith an<l intravenously in 
refractory asthmatics, the work in carbo- 
hydrate metabolism in allergy has lieen 
continued. 
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Graph I shows diagrammatically the 
marked tolerance of allergic individuals 
in general for glucose. It is a com- 
posite diagram of all the types of allergic 
cases, asthma, hay fever, urticaria, etc. 

Graph II shows more markedly the 
difference between the glucose tolerance 
curve in uncomplicated hay fever cases 
and in normal individuals. It is of inter- 
est to note in this group of highly sensi- 


Attention is called to what the Re- 
viewers believe is a significant finding 
in prolonged cases of asthma, i. e., that 
the glucose tolerance curve during the 
acute paroxysms is very capricious and 
shifty. They have shown this by re- 
peated determinations on two very severe 
asthmatics. These readings, of course, 
may be due to any number of factors, 
too numerous to mention ; one especially. 
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NORMAL SUGAR TOLERANCE 
COMPOSITE GRAPH OF 653 


SUGAR TOL 
V/ITH ALLER 

tive, truly allergic patients, tolerance for 
sugar is highest of any classification. 

Graph III shows the variation in the 
sugar tolerance curve in the intrinsic, 
mixed, and asthma type of allergic 
individual. 

There is also shown diagrammatically 
in Graph IV the sugar tolerance curve 
in 32 cases of ui*ticaria, 29 of perennial 
rhinitis and 21 cases of eczema. A cor- 
responding difference in these and in the 
normal is noted. 


RANGES IN PATIENTS 
1C M A N I F E S T A T I O N 5 

the prolonged use of epinephrine. As 
the patient's condition improves, his 
sugar tolerance curve more closely ap- 
proximates the normal and, following 
complete desensitization, it is even more 
nearly the normal curve. 

They feel that an allergic individual's 
carbohydrate metabolism is even more 
susceptible to extraneous disturbing in- 
fluences than that of a normal person. 

The glucose tolerance curve in 513 
allergic patients is graphically shown. 
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and a marked difference is noted be- 
tween the determinations in this group 
and the normal group. 

As the patient with allergic manifesta- 
tions is put in such a state that his 
glandular and metabolic mechanism more 
closely approximates the normal, and 
as he improves clinically, his tolerance 
for glucose approaches the normal 
reading. 


blood-pressure, asthenia, hypoglycemia, 
soft small pulse, and definite vasomotor 
instability; but there is no precise evi- 
dence that the adrenals alone are at fault. 

Treatment . — Cortical Hormone. — 
Since the Reviewers believe that hypo- 
function of the suprarenals is at least 
part of the picture in allergic disease, 
they have been actively treating patients 
with supplementary glandular therapy 
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.... PERENNIAL RHINITIS 


... ECZEMA 

The most sustaining evidence of an 
altered glucose tolerance with a definite 
tendency to a low curve in the allergic 
individual, is found in the following 
summary : In 633 glucose tolerance 
determinations done on 513 allergic in- 
dividuals, only 1 patient was found to 
be diabetic with sugar in the urine. This 
is an incidence of .002 per cent, in com- 
parison to .17 per cent, in normal persons 
Allergic individuals often manifest 
all the evidences of hypoadrenia; low 


during the past two years. First they 
used cortical hormone processed by the 
Swingle-Pfiffner method. The results, 
although at times most outstanding and 
spectacular, were by and large far from 
satisfactory and often disappointing. 
Tabulations of their findings in this form 
of treatment were presented last spring 
and showed 13 per cent, beneficial re- 
sults in refractory cases. (H. B. Wilmer 
and M. M. Miller : J. Allergy 8 : 77 
(Nov.) 1936). 
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Since that time they have been using 
extracts of the suprarenal gland by 
mouth. Two commercial preparations 
have been found most efficacious : 
suprarenal concentrate and glycortal. 
The dosage of each is 4 to 8 capsules 
daily. 

Rogoff and Stuart, Harrop and 
Swingle, Pfiffner and Parkins, among 
others, have advocated the use of sodium 
chloride in adrenalectomized animals as 
an adjunct in maintaining life. Salt has 
been added as a supplementary means 
in patients with symptoms simulatiiig a 
profound hypoadrenia. 

The Reviewers do not believe that 
the use of adrenal extracts of the type 
available at present and the addition of 
glucose and sodium chloride have any 
marked specific effect on the symptoma- 
tology of allergic disease, but a definite, 
progressive and gi-adual increase in 
weight in these asthenic individuals was 
noted. This corresponds with the find- 
ings of Hoskins. Also, the patients’ 
general resistance seemed to improve 
and a marked feeling of well-being was 
observed. 

The use of adrenal extracts, sugar 
and sodium chloride, docs not replace 
the usual extant methods employed in 
the treatment of allergy. Elimination, 
desensitization, and immunization are. 
still the fundamental methods of allergic 
therapy, but the a])ove-namcd prepara- 
tions are basic adjuncts in the arma- 
mentarium. It is believed that they help 
reinforce the primary backgroun<l of 
endocrine and nervous stability that is 
so often lacking in the allergic individual. 

At present, if an allergic patient main- 
fests the clinical symptoms of hypo- 
adrenia, no matter whether this state 
may be due to a primary hypersensitive 
background, or the result of long-stand- 
ing debilitating illness, whatever the 
source may be, he is put on a regitnen 
approximately as follows: 


Therapeutic Rcgi))u'n in Allergy . — 

1. Elimination of offending 
atopens. 

2. Hyposensitization for those pro- 
teins which cannot be rt^movod from the 
patient’s environment. 

3. Suprarenal concentrate, (Ir. 2 
(0.13 Gm.) capsule.s, 4 to 8 daily, or 
tablets of glycortal, 4 to 8 daily. 

4. If the patient’s carl)ohy<lrate 
mechanism is such that he sIkjws a low 
sugar tolerance curve with a high toler- 
ance for glucose, ht' is given lo ounce 
(15 tim.) of powdered dextrose in 
fruit juice at the periculs in the day 
when his blood sugar shmild he at its 
k)west ebb, i. at the end of the morning, 
afternoon, aiul at be<I-timc. 

5. Vitamin products such as cod- 
liver oil, viosterol, etc., are also very 
necessai'v adjuncts. 

6. Drug therapy as imlicate<l for 
prophyla.'cis and relief. 

This whole regimen has been found 
mo.st es.sential, especially in refractory 
ca.ses. 'Fliis is not the extent of the 
treatmetit employt>d, as many other 
measures juay he in<Iieatet!. d’hese are 
individual in each case. 

Endocrine therapy is often c»f ex- 
trejne importtmce, e.specially in patients 
at the menopau.se. Preparations con- 
taining female sex-hormone are often 
iinlicated in cases with etnnplieations 
associated lAth menses ami the weno- 
pausc. 

Inve.stigations of all systems ami 
mechanisms of the body have thrown no 
light on the true etiologic hackgrtamd 
of allergic disea.se. 'I'liis funtlamental 
conditit)n from which allergy inevitably 
follows juitst he fotmd heft»re there can 
lie any mtirked advance in therapy. In 
the opposing action or synergistic func- 
tional activity of any one or gr<jup of 
glands may be foitnd the unawcT. It is 
hoped that future investigation may 
reveal this exact mechanism. 
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Nasal Ionization. — H. O. House 
and L. N. Gay, (J. Allergy 7 : 86 (Nov.) 
1935) report the results obtained from 
nasal ionization. Twenty patients were 
treated by the method of Warwick and 
his exact technic was used. Fifteen 
patients had allergic nasal conditions 
and 5 nonallergic. In this latter group, 
3 were improved, 1 was unimproved, and 
1 was worse. Of the 15 allergies, 3 were 
improved, 7 were unimproved, and 5 
were worse. 

U ntoward symptoms were encountered 
with varying degrees of severity. Nasal 
discomfort, obstruction and headache 
were the most important side reactions. 
Seven sulfered severe reactions with 
nasal distress accompanied by asthma. 
This lasted in several cases for a week 
or longer. 

In conclusion, it has been decided that 
this method was helpful in several of 
the group with nonallergic rhinitis. It 
was of no aid in the allergic group. The 
procedure often caused great discomfort 
and at times asthmatic seizures. In 
conditions of hypersensitiveness it should 
not be given any consideration. 

This same phenomenon or procedure 
was investigated and reported by H. L. 
Alexander (^Ibid. 7'.S7 (Nov.) 1935). 
It has been pursued by him at the 
Washington University Medical School 
from two angles ; a study of the 
mechanism and a clinical analysis of 
cases treated. The theories as to the 
reaction that occurs are many and varied 
but no conclusion has been definitely 
reached. Flistologic examination of the 
ionized mucous membrane shows signs 
immediately following treatment of an 
acute inflammation. A small amount 
of fibrosis, which is not enough to in- 
terfere with function, is usually present. 
Each ionization, however, increases the 
amount of fibrosis so that, if done often, 
there is certain definite risk of future 
damage. 


From the clinical standpoint, the 
following results were found : Hay 
fever patients ionized before the season 
did poorly. If performed late in the 
season, the effect may last to the end. 
In the great majority of cases hypo- 
sensitization with pollen extract is a far 
superior method. 

In vasomotor rhinitis when there is a 
marked hypersensitivity, the results are 
discouraging and relapses occur. In the 
group with no specific sensitisation, 
ionization has a place because in some 
cases the patients were entirely free for 
a year. 

In asthma, vasomotor rhinitis, mi- 
graine and vernal catarrh, success has 
been claimed but, in general, ionization 
has done no good. 

From these observations it has been 
found that the exact mechanism in this 
procedure has not been discovered. 
Clinically, it is an inferior form of 
allergic therapy in asthma, hay fever, 
etc. It seems to have a definite place 
only in certain cases of vasomotor 
rhinitis without an established and 
specific etiology. 

Rest. — B. A. Credille (J. Allergy 
8:71 (Nov.) 1936) stresses the impor- 
tance of rest in the treatment of allergic 
diseases. Fatigue and exhaustion are 
very vital secondary factors, and as has 
been found, often the most important 
mechanism in precipitating an attack. 

He believes that an allergic individual 
has a definite fatigue threshold. When 
this is lowered, the patient is more likely 
to have an attack. 

Prolonged rest is a most valuable ad- 
junct in the treatment of asthma, asth- 
matic-bronchitis and the like. This is 
especially true of “high strung” and 
nervous patients. 

A hospital is the ideal place for com- 
plete relaxation and rest. It has been 
the writer’s experience in many cases 
that hospitalization per se was enough 
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to give a patient complete relief, without 
any medication, desensitization, etc. Im- 
provement practically always follows 
continued rest. Complete rest is the first 
and most important part of any acute 
asthmatic’s regimen. Rest must be both 
mental and physical. 

General Treatment. — L. Unger 
( South. M. J- 28:35 (Jan.) 1935) 
stresses several important observations 
on the make-up and characteristics of an 
allergic individual. Every part of the 
body from the brain down may become 
sensitized at one time or another. 

The allergic person is a peculiar in- 
dividual, constitutionally different from 
the normal man or woman or child. He 
is hypersensitive and reacts to sub- 
stances that do not affect normal people. 
Any protein may be the activating agent 
or atopen. The condition is hereditary 
in 60 to 70 per cent, of cases and prob- 
ably more if all histories were accurate. 

The patient who is allergic is markedly 
susceptible to environmental influences 
and changes which have practically no 
effect on the normal individual. The.se are 
usually contributory factors, but the 
underlying hereditary constitution, si)c- 
cifically or otherwise hypersensitive, 
must be present before these extrinsic 
influences can prevail. 

The treatment of bronchial asihnia, as 
previously shown, is divided into 2 
stages : (1) the management of the acute 
attack, and (2) prophylaxis, both spe- 
cific and nonspecific. These phases have 
been considered previously but, in 
general, elimination of the offender is 
ideal and, if this cannot be clone, resort 
must be had to desensitization, or 
hyposensitization- Tliis consists of an 
attempt to increase the resistance of the 
patient to a substance or a groiip of 
substances to which he or she is sensitive. 
Hereditary sensitivity has long been 
recognized, but the p.tnpcn is a- mutter 
of chance. 


Food desensitization by mouth in 
gradually increasing doses is very tedious 
and difficult and results are at times very 
disappointing. Hyposensitization by in- 
jection of animal danders, dust, and 
pollen is, in the majority of case.s, ({uite 
successful and untoward reaction.s are 
becoming much less fretiuent. 

A few salient points in the treatment 
of the attack are : 

1. Epinephrine (adrenalin) 1 : 1000 
dilution in doses of 5 to 15 minims 
(0.3 to 1 C.C.), is the. drug of choice and 
may be repeated at frecpient intervals. 
It is magic at times, but often fc'eble in 
an old chronic asthmatic. It is not habit - 
forming and usually no permanent 
damage is encountered fi'om its usi’. It 
must be given as early in the attack as 
possible and, given at regular intervals, 
i. c., evex-y 2 hours for 24 to 48 hours, 
it often seems to build up an adrenalin 
reserve. It may be given more fre- 
quently if the occasion arises. 

2. Ephedrin may 1 k‘ given by mouth, 
but is efficacious in mild cases only. 

3. Synthetic ephe<Irin i>reparations, 
propadrin, etc., are <>f some benefit in 
very mild cases and they tlo n<»t xxsually 
give the unpleasant sick* effects of 
ephech'in. 

4. Morphine .should nut lu‘ used in 
acute a.sthixia unless ei)inephrine has 
failed and when given, morphine .should 
be tried very cautiously and in to h) 
grain (0.008 to 0.01 Gm.) <!oses. Maxxy 
asthmatics have an idio.syncrasy tt> 
ixxorphine and other opiates. « )ften 
morixhine gives the re.st nee<Ied b\' an 
a.sthmutic and may have to be xised. 
Pantopon ami dilaudid are ofu*n of 
benefit. 

5. Atropine gives bronchial relaxatioji 
and^ dilatation but, at times, has an un- 
pleasant drying effect on the -secretions 
and render.s the texxacious mucus in an 
asthmatic chest evetx more nuxcilaginous. 
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6. In refractory cases and in acute 
attacks, the Reviewers have found 
glucose intravenously in doses of 20 
to 50 c.c. to 1% ounces) of a SO 
per cent, solution of untold value. It 
may be given from every 4 to 6 hours 
to once daily until the patient is well 
able to take sufficient carbohydrate by 
mouth. 

7. Potassium iodide in doses of 5 
to 15 grains (0.3 to 1 Gm.) 3 times daily 
is probably the best alterative and 
liberator of bronchial secretion at present 
available. Some allergic individuals can- 
not tolerate therapeutic doses, but it is 
worth a trial in all asthmatics, especially 
of the intrinsic or mixed type. 

8. Any endocrine preparations in- 
dicated may be the corrective influence 
that will solve the whole problem in 
some allergic individuals. -Each case is 
a problem in itself and all surgical, 
medical and endocrine problems must be 
corrected before complete and continued 
relief is experienced. 

ASTHMA. — Treatment. — Bene- 
ficial results were obtained by J. B. 
Graeser and A.. H. Rowe in the treat- 
ment of bronchial asthma by the inhala- 
tion of epinephrine solution, 1 : 100 
dilution. For the spray, an atomizer 
should be used that vaporizes the solu-- 
tion to a sufficient degree so that it will 
be disseminated to all parts of the lungs. 
A glass atomizer that delivers an even 
vapor-like spray has been perfected. The 
use of an inferior atomizer may pro- 
duce unpleasant and annoying dryness 
of the throat and, at times, gastroin- 
testinal upsets from contact of the strong 
solution with the various mucous mem- 
brane surfaces. 

The dosage varies with the patient and 
it is a trial and error method at the 
beginning. Caution must be observed, 
although the untoward effects noted in 
giving the 1 : 1000 solution hyperdermi- 


cally have not occurred. In several 
patients a severe headache has been 
noted to follow prolonged use. It is 
well to allow a few minutes to elapse 
between several deep inhalations. 

In a great many instances the use of 
the 1:100 solution by inhalation has 
supplanted the hypodermic injections of 
the 1 : 1000 solution. As a prophylactic 
measure, it is suggested that repeated 
inhalations during the free period of the 
day may prevent the recurrent attacks or 
mitigate the severity of the ensuing 
paroxysm. Other investigators have 
found the use -of adrenalin by inhalation 
very successful. 

C. K,. Ma 3 dum and E. T. Leddy (J. 
Allergy 8: 66 (Nov.) 1936) have treated 
23 asthmatics with x-ray therapy. These 
patients were all refractory to other 
methods of treatment. This series of 
cases included all types of asthma and 
was not a selective group. 

Irradiation of the mediastinum through 
2 paravertebral fields seemed to give 
less gastrointestinal reaction than the 
anterior-posterior cross-fire. If no con- 
traindication exists and the patient is 
able to be prone without discomfort, the 
treatment is given over the mediastinum 
from tlie rear, ascending to the follow- 
ing formula : 


K. V 135 

Filter 6 mm. A L 

Distance . 40 cm. 

Time 22 to 26 minutes 


One treatment usually sufiices for a 
time, bttt may be repeated at intervals 
if absolutely necessary. 

The mechanism of relief is not known, 
but as Desjardins has reported, is prob- 
ably'^ue to a decrease in the secretory 
power of the mucous glands in the 
trachisa, and probably a liberation of 
antibodies, due to the destruction of 
leukocytes, and also a stimulating effect 
on the production of eosinophiles. 
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The workers believe that x-ray therapy 
is a definite adjunct in the treatment of 
asthma, and its most important benefit 
is in its ability to interrupt the cycle 
of paroxysmal attacks. 

HAY FEVER. — Treatment. — A.. 
Vander Veer (J. Allergy 7: 578 (Sept.) 
1936) reports a study of the relative 
merits of the seasonal and perennial 
treatment of hay fever. At present there 
is a great deal of coiatroversy among 
allergists as to the better type. "I'liis 
article deals with observations on an 
average of 430 patients annually from 
1930 to 1934. A questionnaire was sent 
to each patient, who alone evaluated the 
results obtained. 

Accoi'ding to the chart published in the 
resume, it was shown that the perennial 
results were unifoi'mly better by 8 to 
10 per cent, than the seasonal. This 
is according to statistics, but the human 
equation must be brought into the picture. 
It is much easier to persuade a patient 
with complete relief to continue thi'ough- 
out the year than one who has been 
refractory to the seasonal injections. 
This factor may tend to place more 
of the satisfactory cases in the perennial 
group. 

T. here arc two disadvantages in 
perennial treatment. Many patients for- 
get to take the injcctioiis and if an 
interval of 5 weeks has elapsed, the risk 
of a constitutional reaction is increased. 
Also, there is alway.s the possibility of 
a patient becotning saturated an<l into 
such a state that very small injections 
will give constitutional reactions. 

Vander Veer considers that peretmial 
treatment is more likely to produce a 
permanent cure eventually than the other 
methods. 

In general, the problem is best solved 
by choosing the right method for each 
individual patient, depending on tempera- 
ment, sensitivity, and previous results 


obtained. The preseasonal and co.seasonal 
methods of treatment are <[uite necessary 
in many cases but, under ideal conditions 
and when there are nt) untoward .s^-mp- 
toms, it is felt by a great many allergists 
that the perennial treatment is, by and 
large, the method of choice. 

INSULIN ALLERGY.- A very 
complete review of the literattire on 
insulin alergy is given by M. T. David- 
son. and a c.a.se of hyper.sensitivity is 
reported. 

Marly in the treatment of tliabett>s with 
insulin, many I’cactions occurred. Most 
of tho.se reporte<l were btcal, but there 
was a small percentage <if con.stitutional 
reactions. Most of the untowanl <dT<‘cts 
wore produced by the extraneous prt»t<'in 
which carried the insulin, i, t\, bet‘f. pork, 
or other animals. 

'The manufacture <if insulin has been 
greatly imi>rove<I. The <‘iid-j>n»duct is 
highly I’efined an<l nmst <tf the «'xt rauc- 
ous material has been remuve<i. It has 
been .shown in a number of eases that 
the olTendiJig protein is crystalline in- 
.sulin, which probably is not the same 
protein as human insulin. 

'Fuft reported 2 cast's in 1*>2H. one 
due to extraneous protein anti the oiht'r 
to insulin itself. .Mian anti Scheivr 
reported HX) ca.st's in tS4 of which 

wt're mild local reactions, 'The local as 
well as the sy.stemic reactions were of 
varying degrees. 'Fhe const it uthuial 
manife.stations may be urticaria, angio- 
neurotic edema, a,sthma. ttr any of the 
other allergic re.sponscs. 

Many tJther ca.ses tjf varying .severity 
have been reporte<I from time to time. 
The incidence of con.stittJtitnia! reaction 
is cotiiparatively rare and a great many 
of the local reaction.s have been reportetl 
as clearing up .spontaneou.sly. 

The most u.sual constitutional mani- 
fe.station i.s urticaria. In a case reported 
by this autlujr, it was f(mnd that the 
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patient was sensitive not only to beef 
and pork insulin, but also to crystalline 
insulin. Very marked and severe 
urticaria was the rule after injection 
of insulin. This symptom was usually 
relieved by adrenalin and ephedrine. If 
the diabetic condition had persisted, de- 
sensitization was contemplated by the 
method of Besredka and Gloyne for use 
in horse serum sensitivity cases. An 
attempt at passive transfer gave negative 
results. 

J. A. Murphy, J. T. Beardwood and 
M. M. Miller (Ibid.) reported 2 cases 
of insulin hypersensitivity manifesting 
itself by generalized reaction, one as 
urticaria and the other as an asthmatic 
seizure. The one patient was definitely 
allergic and the other was not. The per- 
centage of local reactions is believed to 
be relatively higher, but only 2 cases 
of generalized reaction due to insulin 
hypersensitivity were found in 940 cases 
using insulin in the treatment of diabetes. 

The first case presented reacted to all 
types of commercial insulin for which 
she was tested, with major reaction to 
crystalline insulin. Fortunately, this 
patient’s condition was readily controlled 
by diet, so that it was not deemed neces- 
sary to desensitize her to relieve the 
symptoms and signs. There was no 
previous personal history of allergy and 
no hereditary history of allergy in the 
family. 

An attempt at passive transfer was 
done both in a diabetic and a normal 
individual. Both attempts were not suf- 
ficiently positive to indicate that the 
transfer had been successful. 

In the second case, it was discovered 
that the patient had previously suffered 
with fairly severe bronchial asthma. Her 
insulin hypersensitivity manifested itself 
as an attack of asthma. The insulin 
used had been obtained from pork. 

This patient was skin-tested on 2 
occasions about a month apart and she 


reacted to all types of insulin by the 
intradermal tests. She also reacted to 
pork protein, but not to beef protein. 
After being placed on beef insulin, she 
had no untoward reactions. 

Both cases reported had reactions 
from injections of insulin. The one 
developed urticaria; the other asthma. 
One case was a known allergic ; the 
other was not. Both had had previous 
insulin injections. A change of the 
source of insulin proved helpful to one 
but not the other. 

SURGERY AND ANESTHE- 
SIA. — R. Andre and R. C. Grove re- 
port a survey of a group of 204 allergic 
patients who had nose and throat surgery 
under general anesthesia. Their findings 
are most important, as the allergist and 
rhinolaryngologist are confronted with 
two problems : ( 1 ) When to operate on 
an allergic patient, and (2) what type of 
anesthesia to use. 

It has been found from observation 
of this series that general anesthesia is 
safe in allergic patients. It may even 
be used in the severe asthmatic if the 
case is carefully selected and prepared. 
A method which employs small amounts 
of anesthesia with carbon dioxide and 
oxygen hyperventilation is found to be 
the one of choice. In this group, pul- 
monory complications were noticeably 
absent. 

H. Schenk, in discussing this paper, 
states that from the conclusions in this 
study it would seem that general anes- 
thesia is as safe in allergic patients as 
in others. He cautions that the anes- 
thetic and operation should not be en- 
trusted to average operators and 
anesthetists. It is most necessary that all 
patients be subjected to painstaking 
preoperative treatment and the proper 
attention must be given to basal anes- 
thesia and hyperventilation at the close 
of the operation. Avertin has been used 
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successfully by the above authors and 
has been found satisfactoi'y by others. 

Many operafio7is on the upper respira- 
tory tract in allergic patients caia and 
should be done under local anesthesia. 
This again calls for selectivity of cases 
as to temperament and physical condi- 
tion. Schenk advises the use of local 
anesthesia iii the I'adical opei'ations ol 
the Caldwell-Luc and the Ferris Smith 
types. This is sitggc.sted because it 


minimizes shuck and give.'^ th<> operator 
a dry field of operatiiui. 

great deal may lie said for both 
ty]X‘s of aiu'sthesia, InU the importance 
of tlK' correct .selection of cases fox- 
each form nuist again la- emphasized. 
Whether tlie operation is done under 
local or general am-stlu-sia, the pi-e- 
o]>erative care and postoperative man- 
agement assume rdh‘s of extreme 
importance. 


ARTHRITIS AND RHEUMATOID CONDITIONS 

By Ralph Pkmberton, M.S., M.D., and C. W. Sm i i . M.S.. I’tt.Ih 


Introduction . — Knowledge regarding 
rheumatoid di.sease has advanced along 
several fronts during the past few 
years. Scrutiny of recent data indicates 
that rheumatoid disorders are wide- 
spread in occurrence an<l con.stitute 
an economic and social problem of the 
first importance in many countries. In- 
vestigations of the etiological factors 
have stressed the significance of divers 
influences upon these syndromes, par- 
ticular emphasis having been placed upon 
indirect evidence of infectious factors 
in atrophic arthritis and upon age and 
trauma in the production of hypertrophic 
arthritis. Experimental efforts to dupli- 
cate in joints the pathological processes 
characterizing clinical varieties, have in- 
dicated that various kinds of factors lead 
to the production of articular pathology. 
These agencies include not only irritants 
of bacterial origin but also simple com- 
pounds and nutritional deficiences. 
Studies of joint pathology have empha- 
sized the important relation of the 
reticulo-endothelial system and the 
lymphatics as portals of entrance and 
exit from the joint tissues. The limited 
capacity of the central portions of articu- 
lar cartilage for regeneration has been 
demonstrated. New methods of therapy. 


including physical measures and drugs, 
have hecn advanced. i'*.JC|KTi^'nce with 
such nu'asnres has detnoiist rated the 
necessity for placing chief ndiance up<in 
broadly active measuia's such as rest, 
nutrition, control of infections, orth- 
opedic an<l simple physical measures. 

.\ partial measttre of the extent of 
current Hteratnre hearing sipon arthritis 
and allied rheumattfid states is iudiealed 
by the fact that the library of the l.ittu*' 
I nternationah' ( 'outre fe h*huoititisuu' 
containing 51. 'if) items has Ina-n aug- 
menteil by upwards of (tiKi new titles 
during the perioil from May. l‘U5, to 
May, 1 '>.?('). 'rhesi* titles r«-j»i’<’senting 
hooks, papers and re|Hirts upon various 
phases of rheumatism, constitute hut a 
fraction of all tite items appearing in 
the wiflely scattered nu’dieal journals 
which carry articles nptm related topicH. 

.National committees for the study 
and control of rheumatism have been 
organized in twenty- four eountrie'. aiu! 
during the past year live more 

have been formeil, 'These groups co- 
operate within the I.igue Internationale 
centre le Rhumati.sme. 'I'he Bureau 
d’liygiene of the League of Xations at 
Geneva has sought an<l oinained the 
collaboration of the Ligue in *’Tlic 
Campaign Again.st Rheumatism” (ijinirt. 
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Bull. Health Organ. League of Nations 
5 ; 237 (June) 1936) 

Nomenclature and Classification . — 
Rheumatoid states encompass a wide 
range and variety of disorders. While 
we are primarily concerned here with 
the large groups comprehended under 
atrophic and hypertrophic arthritis, it is 
essential to contrast and compare these 
syndromes with other diseases, involving 
articular tissues, in order to approach 
a practical perspective of the field. As 
new data appear from the scrutiny of 
patients, nomenclature and classification 
are modified or revised. In view of the 
growing recognition of the fact that 
various kinds of injurious influences 
evoke responses upon the part of joint 
tissues which are pathologically similar, 
there is a trend toward an expansion of 
nomenclature to describe rheumatoid 
diseases, riot only according to the 
ultimate pathological appearance, but 
also according to the predominant clinical 
symptoms and/or apparent etiologic 
factors. Two typical schemes embodying 
these considerations which are in current 
use are presented. 

A system provisionally adopted by the 
Ligue Internationale centre le Rhuma- 
tismc (Report of Secretary (July) 1936) 
for use in the compilation of compara- 
tive statistical data upon rheumatoid dis- 
order’s follows : 

■Group A. — 

1. (o) Rheumatic fever. 

(&) Sub-chronic rheumatic arthritis. 

2. Peliosis rheumatica, purpura rheumatica, 
chorea, erythema nodosttm, morbus macu- 
losis. 

Group B. — Non-articular manifestations ; 

3. Muscular rheumatism, myalgia, fibrositis, 
pleurodynia, torticollis. 

4. Lumbago. 

5. (a) Sciatica, ischias. 

(b) Other types of neuritis. 

(iroup C.— Chronic joint change. 

6. Rheumatoid arthritis — ^atrophic arthritis. 


7. (a) Osteoarthritis — ^hypertrophic ar- 

thritis. 

(b) Spondylitis deformans. 

8. Chronic gout. 

9. Chronic changes, unclassifiable. 

P. S. Hench and others (Ann. Int. 
Med. 8:1315 (Apr.) 1495 (May) 
1935) suggest the use of the following 
working clinical classifications based 
upon presumptive causes or characteris- 
tics, with particular emphasis upon those 
manifestations which are chiefly intra- 
articular and those which are predomin- 
antly extra-articular. 


Principal Etiologic 
Factors 
I- Trauma; 

(a:) Extrinsic (ex- 
ogenous) : 
Acute. 

Occupational. 
CZ>) Intrinsic (en- 
dogenous) : 
Chronic. 
Postural, 
static. 

II. Specific infections : 
Generally acute ; 
may be chronic. 


III. '^Nonspecific’' in- 
fections, possibly 
related to strepto- 
coccic infection or 
toxins. 


Principal Characteristic 
of Lesions 
Intraarticular ; 


1. Traumatic arthritis. 

2. Traumatic synovitis 
Extraarticular : 


1. Traumatic fibrositis. 

2. Traumatic bursitis. 

1. Gonorrheal. 

2. Tuberculous. 

3. Septic staph., Strep. 

4. Pneumococcal. 

5. Typhoidal. 

6. Syphilitic. 

7. Miscellaneous : Malta 
fever, dengue, dysen- 
tery, leprosy, yaws, 
malaria, diphtheria, 
influenza, meningo- 
cocci. 

Extraarticular : 

1. Fibrositis, trichinosis, 
psoas abscess. 

2. Bursitis, syphilitic. 

Intraarticular : 

1. With rheumatic fever. 

2. With specific ulcera- 
tive colitis. 

3. With scarlet fever. 

4. With skin diseases, 
psoriasis, erythemia 
nodosum, sclero- 
derma, lupus ery- 
thematosis, peliosis 
rheumatica. 

5. Atrophic arthritis, in- 
cluding- atrophic 
spondylitis. 

Extraarticular : 

1. Infectious fibrositis. 

2. Rare forms of myo- 
sitis, fibrosa, ossi- 
ficans. 
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IV. Degenerative tis- Intraarticular : 

sue change. 1. Hypertrophic (senes- 

cent). 

2. Arthropathies : 

(a) Charcot's joints, 
(h) Pulmonary osteo- 
arthropathy. 
Extraiirticular : 

1. Fibrositis. 

2. Bursitis. 

V. Chemical. 1. Probably chemical: 

Intraarticular : 

(a) Gout. 

(b) Hemophilia. 

(c) Scrum sickness. 

(d) With ochronosis, 
(a) Acromegaly : 

Ksscntially ossc- 
ou.s. 

(/) Parathyroidism : 
Essentially osse- 
ous. 

2. Possibly chemical : 

(a) Intermittent hy- 
drops. 

(/?) Allergic — from 
food. 

(c) Climacteric. 

(d) Endocrine : 

(1) Ovaripriva. 

(2) Thyreopriva, 

Extraarlicular ; 

Myalgias with lead, 
thyroid, alkalies, bis- 
muth, arsenic, fatigue 
products, 

VI. Neoplastic. Intraarticular : 

1, Primary 

( Chondromatosis) , 

2, Secondary 

(Sarcotna). 

VII. Miscellaneous : Intra- ami extra- 

artietdar : 

1. Mixed, 

2. ITnclassihable. 

3. b'unct tonal, 
hysterical. 

4. Congenital 
anomalies. 

Incidence and Social Cost. — The 
general incidence of rheumatoid diseases 
in the United States has been estimated 
by M. F. Lautman (“Arthritis and 
Rheumatic Diseases,” McGraw-Hill, 
New York, 1936) to include 2 to 3 
million persons. The average charge for 
medical care per case f>f rheumatism has 
been estimated by T. T’arran (The 
World Today 4:25 (Dec.) 1936) to be 
$30.52 per year. The national medical 
cost occasioned by these diseases calcu- 


lated upon tlu>^e flata would appear to be 
in the neighl)orh<vod of .S'J5.{)(K).(,;00 an- 
nually. In e?,timafing the total econ<imic 
waste of these cli.sease''. it is ])rt»per to 
add that due to loss of producing hours 
and education. i,«>rd llenler (J. lab. 
and Clin. Me<l. 22: 12 ((>ct.) 1936) 
states th;it more wtirkittg hours are 
wa.sted in Cre.at Britain thnnigh chronic 
rheumatism than tlirongh any other 
(li. sense. 

A survey of the relation of hotising 
to the problem of rheumati''m, especially 
;is regards tlu* jttvenile \ariety, U'ads F. 
j. 1‘oyntiui < Acta kheumat. of .H:4H 
(Aug.) 193t>) to the cojicluHion that 
po«jr housing constitttt^-s ojte feature of 
poverty which, although intt primarily 
etiuiogic, lends to mak<' the disease be- 
come chronic in many instances. 
Draughts, dampn<-s» and snddeji <le- 
creases its t<*mperattt! e ata' :unojjg the 
features involvetl in improper iiousing 
which are believed to etuotirage tlte de- 
velopment of cl»rojticit\ in tibrositis and 
other forms of rbenmatisjii. A stmly of 
the relative geographical dint i ibtti ion of 
lO.CHK) cases of rhrtmiatie tlisoiders in 
O.slo, Norwtiy, nuulc by j. Keinbatalt- 
Natwig {Jhiti. K : 5t) { \ttg.) I'Wm re- 
veals a marked tendency to a concentra- 
tion in certain streets. In 7 streets there 
were 5.7 to 7.‘^ jht cent, of the adult 
popidatitm .suiTering frtiiu vbenniati'>in. 

The fact that certain rheumatoid dis- 
orders tend tt> appear more frenuently 
among certaiti m'cupational groups is 
pointed out hy J. 'I'eisinjer (ihid. H; 55 
(Aug.) 1936), wht> notes that sliouhler 
di.sahility is fre<{uent among workers 
subjected to exceptional exertion anti to 
exposure. K. J. Weissenhueh ajul K. 
Merklen (Ibid. H:57 (Ang. ) 193t») 

found that sedentary workers may sutler 
rheumatic afllictions partly c«»ntliti»uje<i 
hy lack of exercise. 

Etiology . — ^Many factors contribute 
to the production, ant! condition the 
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course of chronic arthritis and, by virtue 
of this, must be evaluated in any con- 
sideration of etiology. Newer work has 
served to reemphasize this situation. 
Among such factors, the relative im- 
portance of which appears to vary 
in different individuals, are included 
heredity, constitution, body build, sex, 
age, trauma, infection, parasitism, allergy, 
fatigue, exposure to cold and damp, 
endocrine dyscrasias, nutrition, dis- 
turbances of intestinal, circulatory, 
respiratory and nervous systems. 

R. L. Haden (J. Lab. and Clin. Med. 
22:1 (Oct.) 1936) has restated the 
fact that the majority of cases in the 
group of rheumatoid diseases arise from 
factors which are either unknown, non- 
specific, or both. Infection by some un- 
identified bacterium or filterable virus 
is held to be impoi'tant in atrophic or 
rheumatoid arthritis, whereas aging or 
disturbance of the nutrition of cartilage 
is thought to be more important in the 
etiology of hypertrophic or degenerative 
arthritis. There are numerous precipitat- 
ing factors which profoundly modify 
the influence of the causative agents, 
without which such agents might not 
become active, including particularly ex- 
posure to cold and damp, specific in- 
fections, chronic focal infections, under- 
nutrition, toxemia, diminished blood flow 
and exhaustion. By the same token there 
are inany accelerating factors which 
make the physiologic age of tissues, in- 
cluding those of joints, exceed the chron- 
ological age of the patient and hence 
contribute to the production of hyper- 
trophic arthritis, including especially : 
abnormal metabolism, trauma, disturb- 
ance in circulation, toxemia, nutritional 
deficiency, gastrointestinal disturbances, 
and exhaustion. 

Additional data regarding the “soil” 
upon which arthritis may develop is 
presented by J. Kovacs and E. F. 
Hartung {Ihid. 21:1022 (July) 1936), 


from an analysis of antropometric and 
psychologic observations upon lOO 
females, SO of whom had atrophic and 
50 had hypertrophic arthritis. In this 
series the atrophic as compared with the 
hypertrophic patient is 20 pounds lighter 
in weight, has a shorter span length, a 
longer, narrower neck, a lesser thoracic 
anteroposterior diameter, chest and 
abdomen circumference. According to 
the Pignet index, the atrophic has a 
well-developed constitution in only 30 
per cent., whereas 96 per cent, of the 
hypertrophies are so classified. No 
psychologic differences between the 
groups were established. 

The role of bacteria as etiological 
factors has long enjoyed the attention 
of investigators. C. McEwen, R. C. 
Alexander and J. J. Bunim {Ibid. 21 : 
453 (Feb.) 1936), in a study of blood 
cultures on 310 patients with various 
types of joint diseases and 149 controls, 
find that from 10 to 19 per cent, show 
the presence of green, hemolytic and 
indifferent streptococci and diphtheroid 
bacilli. However, these are not regarded 
as etiologically significant inasmuch as 
similar findings were obtained in dis- 
eases known to have other causes. These 
authors conclude that with the exception 
of the small group of patients with 
hemolytic streptococcal arthritis associ- 
ated with frank septicemia, blood cultures 
are of no practical value in differentiat- 
ing various varieties of arthritis. 

In addition to those well-known in- 
stances in which more or less direct 
evidence indicates an etiological re- 
lationship of bacteria to active arthritis, 
several somewhat indirect lines of evi- 
dence have been advanced. The fact 
that the early and most prominent path- 
ological change characterizing atrophic 
arthritis is proliferation and that the 
usual clinical picture shows inflammation, 
is cited as evidence of an infectious 
etiology. 
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M. H. Dawson and T. L. Tyson {Ibid. 
21 : 575 (Mar.) 1936) cite the presence 
of nodules and agglutinins which they 
interpret as indicating that both rheu- 
matic fever and atrophic arthritis have 
a common etiology and differ only be- 
cause of age and host susceptibility. 

C. McEwen, J. J. Bunim, R. C. 
Alexander {Ibid. 21:465 (Feb.) 1936), 
in a study of immunologic tests in several 
varieties of arthritis, conclude that 
gonococcus complement fixation reactions 
are positive in most cases of gonococcal 
arthritis ; that 86 per cent, of atrophic 
arthritics show high agglutination titers 
for hemolytic streptococci ; that anti- 
streptolysin titei'S are above normal in 
66 per cent, of atrophies. The sera from 
patients with hypertrophic ai^thritis, gout, 
scurvy, and pyogenic arthriti.s failed to 
exhibit these iDropertics. M. II. Dawson 
and M. Olmstead ( Proc. Soc. ICxper. 
Biol, and Med. 34:80 (Feb.) 1936) 
extended their earlier observations to 
show that the sera of artrophic arthritic.s 
agglutinate group A hemolytic .strepto- 
cocci in high dilution, but fail to ag- 
glutinate groups J5, C, D, E, F and G 
in the same way. Among control sera, 
only those from patients with known 
severe hemolytic streptococcal infection 
exhibit to the same degree the property 
of agglutinating these organism.s. 
Furthermore, sera from atroi)hic arth- 
ritics were found to contain jn-ecipilins 
for group specific substances obtained 
from organisms of groups A and B, but 
little of groups C to G. The reactions 
cited do not exactly parallel the clinical 
activity of the arthritic process. Further 
investigation is necessary to determine 
whether the fi'equent circumstantial evi- 
dence of the presence of hemolytic strep- 
tococci is of primai-y or of secondary 
importance in regard to etiology. In 
spite of the necessary limits of inter- 
pretation, these facts do reflect part of 
the dynatnic pathology of the disease 


in.sofar a.s they pnivide v\i<U“noe of a 
deviati^)!! from the u.sual course of 
ph 3 ''siolngical processes and must he 
evaluatetl in an^- seri<tus .attetnpt to 
understand the nature of tlie origin of 
disease. 

In the .same categ<*r_v mention .should 
be made of the presence in atrophic 
arthritis of an iticreased sedimentation 
rate and of a “shift to the left"' of 
the polvmorphomudear cells. 

M. If. Dawson an<I M. < dtusteatl 
{Ibid. 34:80 (Feb.) vm) find that 
earl 3 ' cu.sc.s of atrophic arthritis, i. c.. 
tho.se seen within on<‘ ye.ar from the 
date of onset, exhibit high antistreptf>- 
ly.sin titer.s, whereas in uhh-r cases tltc}' 
are Jiormal. 

Adding to tin* known list of agt-iiis 
injurious iv joints, F. I*. J<n'dan (J. I.ab. 
and (.Uin. Me<l. 22: I (Oct.) has 

produced .synovial changes in rabbits 
simulating tho.se ftutnd in rhettmatoid 
disea.se bv intracirticttlar injection of 
turi)entine, L. J. Furr, of .S 3 -dtH* 3 *, 
yVustralia (I’er.sonal (’•unmunicatHm’!, 
obtained evnlence of the pnainetioti of 
patholt»g 3 ' of hypertrtjphic arthritis in 
rabbit joints, followijtg itiiraarticttlar in- 
jection of strept<»c«HTal broth cultures. 
Although the.se changes wt*re ap|arenti\‘ 
indttced b 3 ' the btteteria, viaide organisms 
were not reimveretl front these tissues. 
Control joints <»f the opposite leg were 
negative in all cases. 

'Ilie po.ssihilit 3 ' that nutritiomtl fnriors 
ma 3 '' in some instances imderlv certain 
of the pathological features wliieh nia.v 
accelerate or pave the way for arthritis 
i.s indicated 1>3' observatitjus of ^V. M. 
Gafafer (Aim J. .M. Sc. 192; Mi ( Nov.) 
1936) on the incidence of physical <le- 
fccts such as ctirious leetli, defective 
ton.sils and adenoids among 3t).{X)0 white 
children ranging in age fn>m <» to 14 
yeans, in reUition to nutritiomii status. 
()f the boy.s, 6.5 jht cent, showing 
ph 3 'sical <Iefects ha<I a txxir iltil rif 1* 
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status, whereas only 3.8 per cent, of the 
nondefective presented evidence of a 
poor nutritional background. For girls 
'the ratio was 10.2 and 5.4 per cent., 
respectively. The evidence is regarded 
as significant that minor infections and 
such physical defects as carious teeth, 
pyorrhea, and defective tonsils are cor- 
related with nutritional impairment. 
Further suggestive data along this line 
is presented by E. C. Warner and F. G. 
Winterton (Quart. J. Med. 4:227 
(July) 1935) from a study of the 
dietaries of juvenile patients with rheu- 
matic disease, which indicates that the 
consumption of animal proteins and of 
dairy products of both rheumatic and 
control children of the social group 
wherein the disease is most common, is 
low and the consumption of concentrated 
carbohydrates is high. Prophylactic 
measures designed to correct some of the 
evident deficiencies with respect to 
vitamin A and D were inadequate to 
reduce the incidence of rheumatic attacks. 

J. F. Rinehart (Ann. Int. Med. 9: 
586 (Nov.) 1935) records data which 
suggest that rheumatic fever may result 
from the combined influence of vitamin 
C deficiency and infection. Rinehart 
{Ihid. 9:671 (Dec.) 1935) has pre- 
sented further evidence to suggest that 
subacute vitamin C deficiency may lead 
to the production of lesions in animals 
similar to those found in atrophic arth- 
ritis. A few patients responded favora- 
bly to the addition of liberal quantities 
of vitamin C to the diet. The observa- 
tions, indicating a reciprocal relationship 
of seed and nutritional soil as a condi- 
tioning factor in the etiology of rheu- 
matoid diseases, are in principle at least 
in line with much clinical suspicion. J. 
Sendroy, Jr., and M. P. Schultz (J. 
t'lin. Investig. 15:369 (July) 1936), 
however, in comparing rheumatic fever 
subjects and controls, found little evi- 
dence, on the basis of vitamin C balance 


studies, to support the view that rheu- 
matic subjects suffer from deficiency 
of ascorbic acid. Furthermore, the latter 
investigators found that whereas ascorbic 
acid therapy decreased capillary perme- 
ability, it did not prevent the de- 
velopment of rheumatic manifestations. 
These findings show that whereas nutri- 
tional deficiency may play a part in lead- 
ing to special tissue disorganization, the 
correction of single factors alone does 
not provide an adequate program to meet 
the complicated situation presented by 
the syndrome. 

The importance of age as a factor in- 
fluencing the type of arthritis has 
recently received considerable emphasis. 
W. Bauer and G. A. Bennett (J. Bone 
and Joint Surg. 18: 1 (Jan.) 1936) 
have confirmed the incidence of hyper- 
trophic lesions in the joints of older 
persons and their comparative absence 
in younger individuals. These authors 
regard hypertrophic arthritis as a de- 
generative disease only and consider that 
the wear and tear of increasing age and 
repeated traumata constitute the most 
important factors in production of joint 
lesions. The overgrowth of the hyper- 
trophic j oint is regarded as an expression 
of repair activity. 

There are several factors which may 
conceivably accelerate the progress of 
degenerative changes in the body. 
Mechanically-induced in i c r o t r a u m a 1 a 
may play an important role in this 
connection, but this alone does not 
appear to be the only influence. The 
chemical wear and tear brought al)Out 
as a consequence of systemic factors, 
including low-grade toxemias incident 
to focal infection or other factors, nutri- 
tional imbalances, and the sum total of 
those factors involved in the aging 
processes is to be emphasized. 

It is evident in the light of these 
studies that the response of joints to 
many different sorts of influences may 


2 
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lead to changes of arthritic nature and 
this fact appears to conform to clinical 
experience which indicates that not one 
but many factors must be taken into 
account. 

Differential Diagnosis. — Proper 
diagnosis is prerequisite to the institution 
of adequate therapy. Unfortunately, 
the problem of diagnosis is sometimes 
confusing and often because of this no 
attempt is made to focus sharply enough 
to discern the differences which present. 
An extensive survey of features impor- 
tant in differential diagnosis was made at 
a meeting of the American Association 
for the Study and Control of Rheumatic 
Diseases (J. Lab. and Clin. Med. 22: 1 
(Oct.) 1936). R. H. Boots (/fnW. 22: 
14 (Oct.) 1936) points out that «/ro/)/ 2 fc 
arthritis differs irom hypertrophic arthri- 
tis in that the former shows positive ag- 
glutinins for hemolytic streptococci in 
more than 50 per cent, o f cases ; tin in- 
creased sedimentation rate; and often a 
slight leukocytosis ; whereas the latter 
exhibits slight if aiiy changes in this 
direction. The former shows early evi- 
dence of osteoporosis, i>eriarticular swell- 
ing and joint effusion, and, finally 
narrowing of the joint space, bone 
destruction, ankylosis, and marked 
muscular wasting ; while the latter shows 
no osteoporosis, does show lipping at 
joint margins and, finally, ostcophyte.s, 
without marked muscular wasting, 

J. L. Miller (Ibid. 22:19 (Oct.) 
1936), differentiating atrophic spondy- 
litis from hypertrophic spondylitis, points 
out the fact that the former begins in the 
small articulations of the spine as an 
inflammatory i-)rocess, which al.so in- 
volves the spinal nerves. Coincident 
with these processes, ostcoporosi.s of the 
vertebra; occurs. These changes are 
followed by ankylosis and ossification of 
the intervertebral ligaments, occasionally 
with extension of the spongiosa of the 
vertebrse through the di.scs. Infectious 


factor.s appear to he etiologic. ( )n the 
other hand, hypiTtrophic lesion.s in the 
.spine begin with decrea.seti resiliency and 
thinning of vertebral discs, followed by 
greater .strain.s upon the intervertel>ral 
ligaments which enter the periosteum of 
the vertebra* a< I jacent to the vertebral rim. 
The resultant irritation of the perio.steum 
leads tt> the formation of osteophytes 
along the course of attachment. De- 
generative factors ap{H‘ar to !>e etiologic. 
DilTerentiation of these two types in late 
.stages is easily nuule upon the basis of 
x-ray features, 7'ia., osteoporosis, rouiul, 
smooth, bamboo-stick app<'arance of 
calcifie<l intervertebral Hganients in the 
atrophic variety and irregtdar osteophyte 
formations, the lack i>f «isteoporosis and 
in the hypertrophic type. 

R. .\. Kinsella {Ibid. 22:2t> (ttet.) 
1936) ])oints out the f.actors <litf'erentiat- 
ing rht'ninaiic fct'cr froiJi Still's disease, 
iicute atrophic arthritis, aiihrifiH iuci«!ent 
to acute bacteri.'d invasion .about the 
joints, acute gotu, and e.arly phases *»f 
gonococcal rheumatisiu. 'Ihe principal 
criteria for a tliagnosis of rhi'tsinatic 
fever center urcnnul the fact that it is 
a.ssociated with cardiac lesions, while the 
other members lack this .syniplom. StiU'.K 
dist’ast' is characleri/ed hy a more iti- 
.sklions on.set, a p<Tsistence of joint in- 
volvement, a greater tendency ttovard 
an involvement of lymph stodes and 
spleeit than occur.s in rheumatic fever 
and is further distinguished by a lack 
of cardiac involvement. Similar con- 
siderations aj>ply to the <liagni»sis of 
acute atrophic orthriti.K of the young 
adult. Severe injection.'! may sisnulate 
rheumatic fever. Imt lack the perio»licily 
of atUick ajid the per.sistence of cardiac 
lesions, Marly i/onocoecal arthritis may 
resemlde rheumatic fever, hut tnay Ik* 
di.stinguishetl by the pre.sencc of associ- 
ated genitourinary infection atid freedojji 
froiTi heart disease, (/on/ juid acute 
stages of hypertrophic arthritis «H*cur in 
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later life and are not often confused with 
rheumatic fever. 

W. C. Campbell {Ibid. 22:30 (Oct.) 
1936) indicates that uncomplicated 
traumatic arthritis exists only as a 
definite entity in the young and is 
usually monoarticular. The pathologic 
picture is variable, but in the main 
presents that of localized hypertrophic 
nrthritis arising as a result of constant 
irritation incidental to the functional 
.activity of a more or less incongruous 
joint. There may be local osteoporosis 
with mottling at the end of the bone 
from a vasomotor influence. This is 
to be distinguished from the atrophy 
of disuse, which presents evidence of 
extension to the cortex. The chief 
■diagnostic factor is the history of in- 
jury, followed shortly by the appear- 
ance of symptoms. Trauma may be 
a determining factor in the localization 
■of other types of joint disease. The 
inji-ired tissues constitute a locus minoris 
resistentiae, more easily subject to in- 
.fluence from noxic agencies. Mechanical 
injury to joints already affected by some 
form of arthritis may be more serious 
than that of a similar injury to a normal 
joint, and, furthermore, the sequalas are 
■often more disabling than the original 
injury. 

C. H. Slocumb {Ibid. 22:56 (Oct.) 
1936) regards intramuscular fibrositis as 
not likely to simulate arthritis, although 
periarticular fibrositis may often be mis- 
taken for it. The final diagnosis depends 
upon the fact that fibrositis occurs with- 
out interference with the original in- 
tegrity of the joint per se. Fibrositis is 
distinguished by clinical evidence that 
ai-ticular tenderness and marked muscular 
atrophy are both lacking. Stiffness is 
largely subjective; hydrops from syn- 
ovial reaction is absent ; ordinary motion 
is usually painless, and, indeed, mobility 
may be increased as a result of volun- 
tary motion ; remissions are frequent ; 


systemic manifestations are usually 
absent or minimal ; and loss of weight 
is often slight in fibrositis. Periarticular 
fibrositis presents little if any x-ray 
evidence of intraarticular change. The 
sedimentation rate is slightly, if at all, 
accelerated and there is a lesser tendency 
to anemia. The systemic manifestations 
are, on the whole, distinctly less than 
in arthritis and this provides sufficient 
grounds for differentiation. 

F. D. Dickson {Ibid. 22:35 (Oct.) 
1936) points out the considerations re- 
quired to differentiate tuberculous arth- 
ritis from other varieties. Tuberculous 
arthritis tends to be monoarticular and 
to occur in early life. The history usually 
reveals exposure to tuberculosis and an 
insidious onset. Pain develops relatively 
late in the course of the disease, but the 
changes are chronically progressive. The 
regional incidence of affection is indicated 
in a series of 158 cases in which involve- 
ment occurred in the spine in 62, in the 
hip in 41, in the knee in 25, in the ankle 
in 11, in the wrist in 10, in the sacro- 
iliac in 6, in the shoulders in 2, in the 
elbow in 1. Constitutional symptoms are 
frequently absent. Limitation of motion 
is slight, swelling is boggy and unlike 
that of the effusions with much muscle 
atrophy which mark atrophic arthritis. 
The appearance of lesions may be similar 
to that of syphilitic synovitis. Late 
x-ray studies show thinning of cortex, 
destruction or thinning of cartilage, 
decalcification of bone ends, lack of new 
bone formation, presence of a focus of 
bone destruction in epiphysis, which 
tends to involve the neighboring joint. 
Multiple articular tuberculosis is rare and 
is distinguished from other forms in 
that it tends to be asymmetrical. Tuber- 
culous arthritis of Poncet differs from 
atrophic arthritis only because of evi- 
dence of tubercular infection in the 
former. 
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Recalling the concept of Poncet re- 
garding a tuberculous factor, W. S. C'. 
Copeman (Reports Chronic Rheumatic 
Diseases No. 2, 1936) presents data 
which indicate that 30 to 40 per cent, 
of cases of atrophic arthritis show 
features which may be regarded as evi- 
dences of a low-grade tuberculous in- 
fection, including pyrexial onset with 
fatigue, increased sensitivity to tuber- 
culin, periodicity of attack, familial in- 
cidence of tuberculosis, and occasional 
development of frankly tubereuUms 
joints. On the basis of these findings, 
a consideration of tiibcrcrilous factors 
as etiological agents in atrophic arth- 
ritis is suggested. 

The fact that gout occurs chiefly in 
males (98 per cent, of cases) and occurs 
most frequently after the age of forty 
years is reemphasized by P. S. llench 
(J. Lab. and Clin. Med. 22:48 (Oct.) 
1936) . Gout may be distinguished froni 
atrophic arthritis by the fact that the 
onset of pain is rapid and reaches a 
maximum in 2 days. Complete sympto- 
matic remissions lasting for months often 
occur. As the disease progrcsse.s, the 
attacks become more frecpient and the 
joint changes become chronically pro- 
gressive. The swelling is often hot, 
bluish red, and is asymmetrical. ( Jonty 
arthritis is prone to be prt'cipitatcd by 
dietary indiscretion, exposure, traxnna, 
and occasionally develops during post- 
operative periods, during application of 
ketogenic diets, insulin and iron therapy. 
Coincident occurrence of nephritis, renal 
calculus, polycythemia and lcukoi)enta 
are suggestive, and the appearance of 
uratic tophi is pathognomonic. -Xreas of 
bone erosion, if present, are mf)rc 
irregular in shape than the correspond- 
ing features in atrophic arthritis. Hyper- 
uricemia is not a con.si.stent feature but. 
when present, is highly significant. 

It is pointed out by J. L. Warren 
(^Ibid. 22:44 (Oct.) 1936) that aciito 


goiHH'o<-cal t 2 rihi itis can usually he easily 
recognizt'd fri>m a history of expo.sure 
followed by appearanci* of e.Ktremely 
.severe articular or periarticular in\olve- 
ment. While positive cultures may he 
obtaine<l in 80 per cent, of joint ti.ssues 
when te.ste<! during early stagt's, later 
te.st.s are often negative. Difl'ttse atrophy 
of the muscle anti tlie leudon strtictttre.s 
an<I nitirki'd hon<’ <lestruction .are pr<tniin- 
ent. I'here is ttsu.aUy evidence i>f ex- 
treme intoxictition with pn<stralion. 
Secondary hacteritil invasion of the 
genitourinary tract may tiften constitnte 
an important .soutaa* of chronic foc.al 
infection. 

Some of the conditions w h«‘li oc 
ca-sionally may he mistaken for tutltritic 
disorders tire citetl by W. 1. Kerr (Itu'tl. 
22 : 44 (()et.) .as follows: Syf'h- 

i!is: the history, presiatce of other syph- 
ilitic h'.sions, anti serohigic tests establish 
the <liagnosis. The tuiuail.ar lesions in- 
dude not only the t hareot t>pe, whiclt 
may present hi/arre features of atrophic 
an<l hypeiiro]th!c ch.ar;icter, but al.so less 
di.stinctive features, {H-riostitts, fusif«irm 
swelling of iingers. 1 ! t'mof'hUut. with 
hemtirthrosis due to bleeding isi the 
.synovial metnbrane, niuy lead to pro- 
gre.ssive articttlar change sitnululing 
hypertrophic arthritis, but is easily dis 
tinguislual by the history atnl tielayeci 
dotting time. Sctubutit' changes i«i the 
joint are suggestive of atrophic arthritis, 
hut thecapillary fragility, the generali/ed 
tendency towanl hemorrhage, .along with 
graphic response to vitamin i\ etisily 
separates this entity. Hfribfti of the* >h y 
type, showitig pain .ami weakness in the 
e.xtremities, with parasthesi.as, muscular 
tenderness, and of the tec/ type, with 
etlenia masking nutritional wasting, may 
simulate p.art ttf the .sytJiploins evhlenl 
in atrophic arthritis hut the history <»f 
ilietary deficiency ami resjjonse to uutri- 
tiimul factors establish the diagnosis. 
Rickets in children may, lKa*aust* of 
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swelling in the ends of bones, grossly 
simulate in its early stages atrophic 
arthritis. However, irregularity of the ep- 
iphyseal line evident in roentgenograms, 
along with the history and general 
clinical picture, should leave little room 
for serious doubt as to diagnosis. Ray- 
naud’s disease and scleroderma are 
frequently associated in the late stages 
with bone changes similar to those seen 
in leprosy and with gross joint changes. 
These changes appear to follow an 
altered blood supply. Leprosy leads to 
marked alterations in the bones and 
joints, but the coincidence of other 
lesions of leprosy in other tissues usually 
establishes, by exclusion, the diagnosis. 
Erythralgia may be associated with joint 
pathology arising as a resultant of the 
vascular and nervous derangement. Fixa- 
tion from disuse and contractures may 
eventually appear. Peripheral neuritis, 
occurring as a result of a variety of in- 
toxications, may lead to painful joints 
resembling atrophic arthritis. Both 
diabetes and primary anemia may cause 
sensory symptoms of articular disease. 
Periarteritis, Paget’s disease, intermittent 
claudication, may lead to sensory symp- 
toms. The pain of osteomyelitis, herpes 
soster, von Recklinghausen’s disease, 
psychogenic and referred visceral pain, 
may mimic the pain of arthritis. 

X-ray Features. — E. W. Spackman 
(Am. J. Roentgenol. 35:156 (Feb.) 
1936) reports a statistical study of 1000 
cases of chronic arthritis. The fact is 
emphasized that a clear cut diagnosis 
cannot be made upon the basis of x-ray 
studies alone. The following description 
of the early, middle, and late stages of 
atrophic and hypertrophic arthritis is 
pre.sented : 

Stage I of atrophic arthritis shows 
rarefaction of the trabeculated ends of 
bone with irregularity but preservation 
of the zone of calcification, slight hazi- 
ness of joint space, along with widening, 


then narrowing of joint space. Stage II 
shows atrophy of bone ends, including 
shaft, marked irregular contact of bones 
with islands of remaining cartilage, firm 
ankylosis, thickening of periarticular 
tissues, and calcium deposits around 
joint margins. Stage III shows gen- 
eralized bone atrophy, partial disappear- 
ance of the zone of provisional calcifica- 
tion, enlarged punched- out areas, de- 
formity due to softening and telescoping 
of bone, continuity of medullary bone 
and cortex, and generalized muscular 
atrophy. 

Stage I of hypertrophic arthritis pre- 
sents small osteophytes, narrowing joint 
space, altered alignment of bones, irregu- 
larity of articular surface with broaden- 
ing, and secondary atrophy of honeycomb 
t)q)e. Stage II presents a picture of well 
formed spurs, obliteration of joint space, 
subluxation, thickening zone of calcifica- 
tion, saw-toothed articular surface with 
punched-out areas, increased circum- 
ference of articular surface with forma- 
tion of Heberden’s nodes, and advanced 
secondary atrophy. Stage III shows 
large irregular spur formation, gross 
irregularity and deformity secondary to 
erosion, subluxations, eburnation of bone, 
punched-out areas, increased articular 
area, advanced atrophy with occasional 
bending of bones. 

An analysis is presented by G. D. 
Taylor, A. B. Ferguson, H. Kasabach and 
M. H. Dawson (Arch. Int. Med. 57 : 979 
(May) 1936) of the x-ray features 
found in groups of cases which show 
typical clinical patterns corresponding to 
atrophic, hypertrophic, tuberculous, and 
gonococcal arthritis, St rump el- Marie 
spondylitis and Still’s disease. Little or 
no x-ray changes appear in the very 
early stages of these diseases, and no 
single pathognomonic features character- 
izes any one type, although clear cut 
patterns do characterize each variety. 
The same general features dominate the 
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picture of atrophic arthritis, Siruinpcl- 
Marie spondylitis, and Still’s disease, 
viz., systemic decalcification, narrowing, 
and obliteration of joint sjiace. In ad- 
dition to these features, atrophic arthritis 
presents evidence of lipping in 77 per 
cent, of cases, atrophic bone destruction 
in 85 per cent., atrophy of soft tissues 
in 33 per cent., swelling in 41 per cent., 
and effusion in 88 per cent. Hyper- 
trophic arthritis presents only a mild 
degree of systemic decalcification and 
this is commensurate with age. Lipping, 
with osteophyte formation, is present in 
100 per cent., bone destruction in only 
9 per cent., narrowing of joint space in 
59 per cent., anklylosis in spine only, if 
at all, with soft tissue changes in less 
than 10 per cent, of the. cases, (lout 
presents regional decalcification in 33 
per cent., lipj^ing and osteophytes with 
atrophic boiic destruction in 85 per cent., 
narrowing joint space in 67 per cent., 
anlcylosis in 17 per cent., atrophy of soft 
tissues in 17 per cent., swelling in 67 
per cent., and effusion in 75 per cent, 
of the cases. Gonococcal arthritis pre- 
sents regional and local decalcification 
in 36 and 64 per cent, respectively, 
lipping in 18 per cent., atrophic bone 
destruction in 18 per cent., and active 
destruction in 36 per cent., .swelling in 
27 per cent., and cffu.sion in 64 per cent, 
of the ca.ses. TubercuIou,s arthritis pre- 
sents regional and local <lecalcification 
in 78 and 72 per cent., lipping in 34 
per cent., active bone destruction in 
84 per ceiat., narrowed joint space in 78 
per cent., ankylosis in 9 per cent., soft 
tissue atrophy in 66 ix'r cent., swelling in 
70 per cent., and effusion in 72 per cent, 
of the cases. Information as to the dura- 
tion of symptoms, the .severity of the 
disease, and the mobility of the joints is 
required for adequate interpretation of 
x-ray changes. 

Dynamic Pathology.— I'hc changes 
in function which develop coincidently 


with the articular pathology are nuiner- 
ou.s. Mea.stirablc' ehan,m’s occur with 
significant fre<juency in the total, the 
nitrogen, the carbohy<irate, tin* salt, the 
water and the lipoid melaholisnt. Xone 
of the.se is pathognomonic ftir any variety 
of the disea.se, hut each is tinport.ant as 
regard.s the jndivi<hial prohlein con- 
fronting the patient who presents it. 
h'urthennore. each .system «»f th<* body 
is involved to a greater or le.sser degree 
by the di.seast*. Tlu' <ievi;itions which 
are rellected in t!»e nervoiis sy.steni, 
respinitory aiui gastrointestitial systems 
are not peculiar to arthritis, but are none 
the less iniportatit. Some of the features 
which have ree<-i\ed attenliosi inelude 
the oh.servation o! L. h'. llarttmg, j. .S. 
Davis, Jr., tfi Steiubroeker ;tnd ,M. 1%. 
Struub'tJ. A. M. \. (Apr. 

25) L>3()). \vhi> suuunari/e d.it.a eol- 

leetetl on v.arious einnponents of the 
bk)od in atr»»phie and hypertrophic ar 
thritis in a Muies of ItXt atrophies, fotmti 
that 6() showetl abitonnal notttdament 
counts with :m averagt- of jn-r 

cent.: wlu’reas. only .s.i of HKt hyiHT- 
trophies proenteil :uj abtjorina! count 
aver.agiug 2!.(» per cent, riu-se differ' 
<>nces wer<* blent, ahhongli the total 
leuktH'yte counts were essentially similar 
in both grottps. Serum c.deinm huels iit 
corresponding groups fall within normal 
limits, altht>ugh the .st.ttisiica! average 
for atrophies was 10.21 ami l't»r hyiM-r- 
trophies 9.98. I'lasiua cholesterol levels 
of 195 mg, per 1(X> c.c. fi»r .hi normals, 
175 for 33 atrophic, and 235 for 5** 
hypertrophies were found. The choles- 
terol esters matle up similar pniportions 
of the total in all instances. The total 
plasma protein in Hi severe atrt<phics 
averaged 7.35 jkt ct-nt,, with an average 
albumin globulin ratu» of {>. 9 ; a tibritto- 
gen t>.63 per cent. .Xgghititiins for 
.strei>toc«K'eal .strains .\H|a. 
were fotiml t<i Ik* present iti the sera of 
atrophic arthritics but not in itonna! 



ARTHRITIS AND RHEUMATOID CONDITIONS. 


23 


controls or in hypertrophies. Positive 
precipitin reactions also occurred with 
an extract containing type specific pro- 
tein M. In the opinion of these investi- 
gators these findings lend support to the 
view that infectious factors play a dom- 
inant role in the etiology of atrophic 
arthritis and that degenerative processes 
dominate the background of hyper- 
trophic arthritis. 

From a study of the plasma proteins 
of 60 patients with arthritic diseases 
J. S. Davis, Jr. (J. Lab. and Clin. Med. 
21:478 (Feb.) 1936), concludes that 
the globulin tends to rise in atrophic 
arthritis, the greatest change occurring 
in the englobulin fraction. There is little 
if any change in the plasma proteins in 
hypertrophic arthritis. The albumin 
tends to decrease in atrophic arthritis 
and the fibrinogen to increase. The al- 
bumin-globulin ratio is reduced in 
atrophic arthritis and not significantly 
changed in hypertrophic arthritis. 

The increased sedimentation rates in 
rheumatic fever are attributed by A. F. 
Cobum and E. M. Kapp (J. Clin. In- 
vestigation 15:715 (Nov.) 1936) to 
increases in fibrinogen and globulin. 
Immunological tests for qualitative dif- 
ferences in plasma protein fi'actions of 
normal and rheumatic patients yielded 
negative results. 

E. F. Hartung and O. Steinbrocker 
(Ann. Int. Med. 9:252 (Sept.) 1935) 
find in a study of gastric acidity in 70 
patients with chronic arthritis that ach- 
lorhydria occurred in 21.6 per cent, of 
cases with rheumatoid arthritis and in 
25.6 per cent, of cases with hypertrophic 
arthritis ; hypochlorhydria was present 
in 17 per cent, of the former and in 
3 per cent, of the latter. The incidence 
of reduced acidity among arthritics is 
distinctly greater than that in normal 
persons of the same age groups and is 
therefore regarded as an important fea- 


ture of the disease though in no sense is 
this feature pathognomonic. 

Treatment. — ^The principles of treat- 
ment are summarized by E. E. Irons 
(Ann. Int. Med. 9:1658 (June) 1936). 
While for purposes of classification 
studies of groups may be useful, for 
purposes of treatment the study of the 
individual patient is essential. General 
measures such as rest, removal of in- 
fection and provision of optimal nutri- 
tion in the provision of a well-balanced 
diet, including milk, eggs, meat, fruit 
and vegetables, affording ample supplies 
of protein and fat, are of the first im- 
portance. Drugs are to be regarded as 
accessory measures and not as means of 
affording adequate control alone. 

L. T. Swaim (J. Lab. and Clin. Med. 
21:532 (Feb.) 1936), evaluating the 
contribution of orthopedic care in ar- 
thritis, regards prevention of flexion 
deformity by rest of the joint with 
casts and shells as reasonably to be ex- 
pected. The application should be fol- 
lowed by judicious use of the part. The 
straightening of recent contractions by 
casts is also practicable. Operative pro- 
cedures, such as synovectomy to restore 
functional use, are also useful. Arthro- 
plasties and capsuloplasty are more 
limited in application. General measures 
designed to correct strain upon joints 
are of wide utility. 

J. S. Coulter {Ibid. 21:497 (Feb.) 
1936) shows that the physical therapy 
measures most widely useful can be car- 
ried out in the home of the patient un- 
der appropriate direction. Exercise de- 
signed to restore tone of musculature 
and to correct postural or static defects, 
along with adequate rest in bed, should 
be carried out with adequate psychologic 
stimuli, such as may be provided by 
occupational therapy. The application 
of heat can be made with inexpensive 
appliances. Massage of the tissues pro- 
vides a usefttl adjunct to other physical 
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measures which stimulate blood aud 
lymph flow. 

In a further observation on the use 
of streptococcal bacterin in cJironic 
rJicuuwtoid arthritis C. \V. W'aiinvrij^ht 
(Ann. Int. Med. S) : 24.'? (Sept.) l‘>35 ) 
notes that 79 of 87 cases of atrophic 
arthritis showed ag-glutinins for hemo- 
lytic streptococci in sera ; 75 of 78 case.s 
showed skin reactions to one or more 
strains of streptococci; 88 per cent, 
showed maximal reactions to hemolytic 
strains: whereas, 8 per cent. showe<l re- 
action to viridans strains; 4 per cent, 
showed no skin I'caction; 30 of 45 cases 
exhibited improvement upon the intra- 
venous use of vaccines from strains to 
which patients were most sensitive. 

P. .S. Hench (J. Lab. Clin. iMed. 21 : 
524 (Feb.) 1936) summarizes his own 
experience coupled with publi.she<l data 
and concludes that a patient with early 
gonococcal arthritis has an 80 per cent, 
chance of being benefited by fever 
therapy. Similar therapy applied to an 
acute atrophic provicle.s only a 10 per 
cent, chance, whereas a chronic atrophic 
or hypei'ti'Ophic arthritic could cxjKX't 
only a S per cent, chance of being ma- 
terially improved. Data on other group.s 
are too few for adequate cvalution. 

T, G. Schnabel and F. Fetter (Ann. 
Int. Med. 9: 398 (Oct.) 1935) note that 
fever therapy induced by hyix'rthemia 
resulted in improvement in 12 cast's of 
chorea and 18 case.s of t/ojtorrhcal 
arthritis, save in one, who tlietl a.s a 
result of a breakdown of her tempera- 
ture control mechanism. 

R. T.. Cecil, C. Fries.s, IL K. NicholLs, 
W. K. Stratiiian-Thomas (J. ;\. M. A. 
105:1161 (Oct. 12) 1935)' cite e.xperi- 
ences w'ith malarial therapy in 12 cases 
of long-standing atrophic arthritis and 
1 case of 4 months duration. Immediate 
symptomatic improvement was noted in 
all cases. Except for the one early case, 
relapses occurred, in 8 instances to the 


original stale-': in 1 cax--' relative itn- 
]irovement was m.'iintained. 

Tht' tise of a leukocytic cream in 
10 cases of atropitic arthritis is reported 
by E. b'. 1 lartung (J, ! .;ib. and Flin. 
Med. t l’el>. ) PG»»t. I’he cream 

was }>repare<i from blood taken from 
healthy subjects, h'roin to (i c.c. of 
the concentrati' u.’is administered intra- 
glnteally 3 to 7 limes p«-r waa'k for 3 
W(‘eks to ‘I tnotiths. Xo case was ctin'd, 
although .slutwed distinct s\mptiimatic 
an<l constitutional impnoena'ut. How- 
ever, no signiticant changes iHa'urred in 
the hlooii e<*nnts or sedimi-ntation rates. 

Recent studies on the tjse j>f cin- 
chophen Ui eases ate reported hy 

R. ( i. Stiyder, i \ H. rraeger. < if. 
/.oil, L. l\ Kelly attd i’’, .1. I.Usf llbid. 
21 : 5-H { b'eb. ) \t the Itegimiing 

<*f it.s Use patients given rinses uf "Pj 
gniins {0.5 t iin, t 3 times per «!a> are 
.set'll at least 3 times jwi'i week, in ortler 
to detect evidetiee of gastric irfitati*'n, 
nausea or itching. *l‘he toxic etieefs at- 
tribntt'd t«» the drug are regaitled us 
<lue to idiosyncrasy and these antlutrs 
helieve that its use is leasunabtv safe 
when uset! judiciousK. 

H. L. Wyatt. K. \, iluks ami H, K. 
Thompson (.\nn, Itji. Med lO; I 
(Oct.) l*)3(»t eonfrasted ilte progress 
itf patients ujton doses of vitamin D 
with that ex{K*rieneed for <» m«»«nbs 
untler a general regimen, hi H td 40 
cases with atn»phic arthriiis iniprtivy- 
ment resnUet! while 8 others hatl to 
ahumlon treatment lM*eanse «»! nnfavor 
able react iotis. The reinaiinler presented 
no contrast. Lahoratmx tests reiealcil 
no signiiicanl changes in metaholisin. 

'!‘he isissihle production «if acute 
teukemm tlirough the use of gold salts 
in the treatment of arthritis has iHwn 
pointetl out hy R. ihniltu, Iv t pstc, I*. 
I'hry and J. .Vutonelli < Paris la*tter, 
J. A. M. A. 107:223 (July IH> P>36). 
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In this respect gold salts should be used 
with the same caution as x-rays, radio- 
active agents, benzene and tar prepara- 
tions. 

Summary . — It is apparent that recent 
work in the field of rheumatoid diseases 
requires material expansion of concepts 
regarding the etiology and nature of 
them. With respect to treatment, newer 
work, while incidently increasing the 
number of procedures available, serves 
chiefly to emphasize the practical im- 
portance of a coordinated therapeutic 
program which recognizes the fact that 


the chronic arthritic individual suffers 
from disability arising from disturb- 
ances in many systems of his body. 
It is increasingly evident that such 
broadly active measures as rest, pro- 
vision of optimal nutrition, removal 
o£ infection, correction of mechanical 
or structural handicaps by orthopedic 
or physical therapy, replacement or 
corrective agents for metabolic de- 
fects, and psychic adjustment consti- 
tute, in broad outline, the formulations 
of rational therapy in this group of 
chronic diseases. 


CARDIOVASCULAR SYSTBM 

Edited by William D. Stroud, B.S., M.D. 

CARDIOVASCULAR CONDITIONS IN GENERAL 

By Albert W. Broker, A.B., M.D. 


BLOOD -PRESSURE. — Diagno- 
sis. — Cold Prsssor Test. — A simple test 
to measure a generalized vasomotor 
tonus, in which ice water is used as a 
stimulus, has been devised by E. A. 
Hines, Jr., and G. E. Brown (Am. Heart 
J. 11:1 (Jan.) 1936). After determin- 
ing the basal level of the blood-pressure, 
with the patient at rest in a supine posi- 
tion in a quiet room, the cuff of the 
sphygmomanometer is placed on one arm 
of the subject and the opposite hand 
is placed in ice water (4°C.) to a point 
just above the wrist. Readings of the 
blood-pressure are taken at the end of 
30 seconds and again at the end of 60 
seconds, the maximal reading represent- 
ing the index of the response. The hand 
is then removed from the ice water, 
and readings are taken every 2 minutes 
until the blood-pressure returns to its 
previous basal level. The maximal re- 
sponse usually occurs within 30 seconds. 
The blood-pressure of patients with 
normal levels returns to the basal level 


within 2 minutes. In the presence of 
established hypertension, there is often 
delay in return to the previous level. In- 
dividuals vary in their sensitivity to ice 
water ; for a few, the time of immersion 
is limited by the pain caused by the cold. 
However, there is no relationship be- 
tween the degree of sensitivity and the 
response of the blood-pressure. 

Two values seem of significance in the 
cold pressor reaction : ( 1 ) the increase 

in the blood-pressure from basal to maxi- 
mal points, termed the “response or 
range” ; and (2) the maximal values 
obtained in the systolic and diastolic 
pressures, termed the “ceiling” for the 
cold test stimulus. This ceiling is held 
for a variable time after application of 
the test. The most probable explanation 
of the rise of blood-pressure in the test 
is that the response is a widespread vaso- 
pressor reaction initiated through a 
neurogenic reflex arc. During the test 
there is no significant change in cardiac 
rate or in cardiac output. 
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In repeated tests on 25 individuals 
with normal blood-pressures, and on 20 
with essential hypertension, after inter- 
vals of from 3 months to 3 years, there 
was an average variation in range of 
response of only 10 per cent. In no ca.se 
did an individual with a range of les.s 
than 18 mm. Hg. in systolic and dia.stolic 
pressure give a subsequent reaction in 
the abnormal range, nor did a subject 
who revealed an abnormal range give a 
normal reaction. Several subjects with 
reactions in the maximal range of norjual 
on repeated tests gave occa.sional re- 
actions in the minimal range of the ab- 
normal. In the entire group with normal 
levels of blood-pressure, thci'c was found 
a definite increase in the reaction in the 
later decades of life, which may be in- 
teri:)reted as indicating that an abiiormal 
hypertonicity of the vasoniotor sj'stem 
may increase in intensity with age. 

In a study of 571 subject.s over a 
period of 3 years, 3 groups were recog- 
nized on the basis of response. “Nonna! 
reactors” (288 subjects) included normal 
persons and subjects sixfTering from 
a variety of diseases not associated with 
hypertension. In 96 jjcr cent, of this 
group the rise in systolic and diastolic 
pressure was less than 15 mm, llg., the 
mean increase being 11.4 mm. llg. for 
the .systolic and 10.6 mm. for the dia.s- 
tolic pressure. The second group, 
"normal hyperrcactors,” comprise<l IX) 
subjects of both sexes, from 4 t<j 75 
years of age, with normal basal levels, 
who reacted excessively to the tests. The 
mean rise in blood-pressure was 29.4 
mm. Hg. for the .sy.stoiic and 24.5 mm. 
for the diastolic pressure. This group 
is of great significance, the que.stion ari.s- 
ing as to whether or not the subjects 
represent potential hypertension. Care- 
ful investigation disclosed that 78 of 
the 90 subjects had a positive family 
history of hypertensive cardiovascular 
disease. The authors hold to the belief 


that e.ssential hypertension eventually 
will develop in many individuals in this 
gnmp. 'I'he third group, comprising 193 
subjects with essential /lypertension, 
varying iti age from 24 to (>4 years, was 
further divid«*d into the laiftinie type 
and preort/anie type of hypertension, on 
the basis of the pn'senct* or absence of 
changes in retinal arteriole>. 'Fhe mean 
rise in the blood pre.ssu re in the organic 
group was 47.2 mm. 1 Ig. for the .sy.stolic 
and 34.3 mm. for the <iiastolie ; in the 
preorganic grotip, the me.ui ris<* was 34.4 
mm. ftir the .systolie .and 25.4 mm. for 
the <liastoIic pressure. 'I’he low an<i 
high vahies in the entire gntup were 
from 22 to 120 mm. lig. for the systi>lic 
an<I from 20 to 70 mm. for the diastolic 
pressure. In botli group*, there was 
some <Ielay in tin* rettirn of the blood- 
pre.ssure to the previous basal le'.el : 97 
fK'r cent. <if the org.anic grtutp an<I nil 
in the pre*»rganie group had .abnormal 
reactions in r.ange : all of tlte sttlijeets 
in both gnmps liad abiiorinal ceiling 
values. 

'I'liis .St tidy has denumstiated the fol 
Itaving: (1) 'I'he response in libnM| pres* 
.sure to a standard stiimtlation (cold) 
is fairly constant f«>r the normal indivitl* 
ual *, (2) a few ••«i>rina! hyjHa'reaclors" 
have been »>hserved .stifheiently long fitr 
essential hypertension to have developed ; 
(3) persistent abnormal pressor re- 
.sptvn.ses have not been found in tiisease 
.states other than es.setilial ity|H*rtensu»n, 
If the maximal tir ceiling level exceeds 
145 imn. lig. fi>r the systidic and 95 
mm. for the diastolic presstirc, a hcjn'r- 
reactive resiantse to the test will he 
fuuiul in 97 per cent., while a ceiling 
value of 100 mm. or more f«»r the dia- 
stolic pressure shows a hyperreactive re- 
sptm.sc in ICX) per cent, of cases. 'I’he 
pre.ss(>r resixaisos in vasos|Kistic dis- 
order.s, Raynautl’s disease, ami neuro- 
circulatory asthenia are inclined to fall 
in the upi>er range for norma! subjects. 
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In hyperthyroidism and neurocircula- 
tory asthenia, there is an abnormal re- 
sponse in the systolic pressure only. The 
conclusion is drawn that the abnormality 
of essential hypertension is an excessive 
response in the blood-pressure to intrin- 
sic and extrinsic stimulation, hereditary 
in character, appearing early in life and 
remaining during life. When the blood- 
pressure is elevated and cUnical degrees 
of hypertension exist, the reactions then 
increase with increasing severity of the 
hypertension. This hyperreactive vaso- 
motor mechanism may be an important 
factor in the production of arteriolar 
hypertrophy and in the subsequent de- 
velopment of the organic stages of the 
disease. 

Variation of Readings in the Two 
Arms . — On the basis of 12,384 blood- 
pressure readings (f. e., 6192 examina- 
tions) on a group of 516 patients during 
a period of 6 years in general practice, 
R. Southby (M. J. Australia 2:569 
(Oct. 26) 1935) calls attention to the 
frequent occurrence of differences in 
the readings on the two arms. With 
the patient completely relaxed in the 
recumbent position, with arms out- 
stretched at the level of the heart, the 
armlet was applied just below the axil- 
lary fold. The bag was inflated for 
some time after no sounds were heard, 
and the pressure was then gradually 
released. The systolic pressure was read 
at the moment when the first clicking 
sound came through (the commencement 
of the first phase), and the diastolic 
pressure at the transition from the third 
to the fourth phase (when the thudding 
sounds change to a few dull muffled 
sounds which precede absolute silence). 

Analysis of the readings recorded on 
the first examination of each patient 
showed an appreciable difference in the 
readings on the two arms in all age 
groups. Figures for the right arm for 
all ages and for both sexes were higher 


than those accepted as normal by 8 in- 
surance companies, whereas the figures 
for the left arm approached the stand- 
ards more closely, except in females 
over 50 years of age. Blood-pressure 
readings increase with age more rapidly 
in females. The difference between 
the two arms was much greater in some 
individuals, and was usually greater the 
higher the systolic reading in the right 
arm. Very rarely did the readings in 
the two arms correspond exactly, and 
only occasionally was the reading higher 
in the left arm than in the right. 

A survey of all the deaths known to 
have occurred during the study, grouped 
according to whether the individual ex- 
hibited large or small differences in 
the pressure o f the two arms, showed : 
(1) Sex distribution was approximately 
the same, each group showing a slight 
preponderance of females ; (2) it was 
exceptional to find great urinary changes 
in cases with small-differences (less than 
20 mm. Hg. systolic or 10 mm. diastolic) 
between the two pressures, but with 
large-differences, it was unusual to find 
the urine normal; (3) the most frequent 
causes of death in the small-difference 
group (constituting 40 per cent, of this 
series) were malignant disease, mild 
carditis with cardiac failure, and pul- 
monary tuberculosis ; in the large-dif- 
ference group, cerebral vascular lesions, 
angina pectoris, or uremia; (4) the 
number of deaths in the large-difference 
group was two and one-half that in 
the small-difference group. The prog- 
nostic importance of a raised diastolic 
pressure is demonstrated by the fact 
that only 4 of 19 patients with a dia- 
stolic pressure of 100 mm. survived the 
6-year period of study and maintained 
good health in addition. 

A simple explanation of the variation 
in pressure between the two arms, based 
on personal hydrostatic experiments, is 
suggested by Southby. Since the innoni- 
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inate artery, from which arises the right 
subclavian, is more in the direct line of 
the stream of blood in its upward thrust 
from the ascending aorta than is the left 
subclavian, which arises further along 
the arch of the aorta and in a direction 
almost at right angles to the flow, it 
would appear reasonable that the pres- 
sure in the right subclavian (and conse- 
quently in the axillary and brachial 
arteries) is ordinarily greater than that 
in the left subclavian, axillary, an<l 
brachial arteries. 

In any clinical examination, the blood- 
pressure readings shoxtld be taken on 
both anns and considered in conjitnc- 
tion with the urinary findings before 
the state of the cardiovascular system is 
assessed. 

HYPERTENSION. — Etiology.- - 
Carotid Sinus Reflex . — 'The observation 
that a state of elevated blond-pr<‘ssure 
develops in animals after denervation of 
the carotid sinus atid aortic arch has 
suggested that cei'tain forms of hypiT- 
tension in man might similarly be <lue to 
a failure of the deprcvssor mechanism. 
The evidence has been summarized by 
G. I>. Gammon (J. Glin. Investigatimi 
15: 153 (Mar.) 1936) as follows: ilireet 
stimulation of the carotiil .sinus endings 
in hypertensive patients by digital pres- 
sure over the walls of the sinus cau.ses 
a marked fall in blood-prc.ssttre ; how- 
ever, alteration of pressure within the 
cartoid sinus by digital comjxre.ssion and 
release of the common carotid artery 
below the .sinus produces only minimal 
or negligible changes in blood-pressure 
or heart rate. The conclusion has there- 
fore been drawn that in hypertension 
there exists a certain degree of insensi- 
tiveness of the carotid sinus endings to 
their physiological stimulus, namely, 
changes in intravascular pressure within 
the sinus. Furthermore, the suggestion 
has been made that in these patients this 
defect is, in part at least, responsible 


for the lii'velojuneni <*1 t!u‘ elevation of 
blood-pre.s.'^ure. 

In a .study of .U jsuient^ with hyper- 
ten.sion of eillier tiie es.-.ential type or 
that a.ssoc'iated with arterioM'lerosis. the 
carotid .sinu.s te.st was performed by 
Gammon, a.s follow: "'With the individ- 
util prone, the carol iil sinus is com- 
pres.sed against the transverse processes 
of tlu* vt'rlehra" for a inu iod of 30 to (M) 
.seconds. 'I'he comnutn carotid artery is 
conqires.sed as low in the neck as is 
]>ossihle, attempting to avoi«l traction on 
the sinus. The canttid tirterv was oh- 
.structed for periods up to J minutes, 
t'outrol oi>servutions were made Iw pres- 
.sure oti an intllfl'erent part of the neck. 
Simultaneous tleterminatious of !»!o4td- 
jH'c.ssure and pulse rate were made be- 
fore, during, and afliT these proeednres. 

. . . bilateral eonipri'ssjon was never 
employeil." The fall in hhwsl pressure 
and hetirt rate was reailily olttaitied hy 
pressure over the sinus. ‘The average 
fall was nun, lig. on stimnlafion of 
the left sinus, and nim. 1 Ig. on stim- 
ulation of the right. The fall in puKe 

rate was 1(» per miiuite with a range 
of O to 42. .\'o correlation was noted 

between t!»e fall in hliMul presstna* .utd 
the ehange in pulse rate ; ju many in 
stances. maKumim change in blootl pres 
sure was aeeompaiiieil hy little or no 
alteration in pulse rate, The tact that 
a fall in lilooil-pressun* is obtainable in 
hyperten.sive irjuiesits i»n sinus stimulation 
demonstrates that tlie depressor are tn 
them is capalde of functioning in all its 
part, s, including the eti't'rent moto« nerre.s 
anti the mu.scle of the vessel wall. Ke 
spon.ses induced hy iK’eluston and re 
lease of the common cartoid arteries in 
dicatc that the carotid sinus nerve 
entlings are sensitive to ehauge.s in 
intravascular pressure, cotitrary to the 
observation of others. The only way 
in which the hy|H*rtensive difl’ers from 
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the normal is in a somewhat exaggerated 
degree of reaction. 

The interpretation of the results of 
this study, t. e., that the carotid sinus 
nerves are functioning normally in hyper- 
tensive patients of the type examined, 
taken together with other recent obser- 
vations in such cases, supply some sug- 
gestive implications as to the nature of 
the process whereby hypertension is 
developed. Interruption of the nerve 
supply of large vascular areas in persons 
with high blood-pressure will lower the 
blood-pressure to normal levels. For 
example, the fall in blood-pressure which 
occurs in these patients after the induc- 
tion of spinal anesthesia is greater than 
that obtained in normal persons. 
Furthermore, it has been claimed that 
surgical denervation of a considerable 
vascular area will result in a persistent 
drop in the blood-pressure, though 
further long-time observations on the 
point seem desirable. If, then, denerva- 
tion of blood vessels lowers the blood- 
pressure of hypertensive patients to 
normal levels, and if the carotid sinus 
mechanism is functioning normally, the 
suggestion arises that the modus operandi 
of human hypertension, whatever the 
etiology, should be sought for either 
in some part of the depressor reflex 
arc other than the sensory discharge of 
the carotid sinus, or in an abnormal re- 
action of the vessels to the tonic vaso- 
constrictor impulses. 

In a study of the anatomy of the caro- 
tid sinus region of the dog, C. F. Code, 
W. T. Dingle and V. H. K. Moorhouse 
(Am. J. Physiol. 115 : 249 (Apr.) 1936) 
found that the carotid sinus has 3 sources 
of nerve supply : a branch from the 
posterior division of the glossopharyn- 
geal nerve, a branch from the superior 
cervical ganglion, and a small nerve 
which accompanies the internal carotid 
artery. By electrical stimulation, it was 
shown that (1) the nerve accompanying 


the internal carotid artery is not con- 
cerned in the carotid sinus reflex, and 
(2) that the sinus nerve (from the 
glossopharyngeal nerve) is of greater 
importance than the sympathetic nerve. 
On the basis of acute and survival de- 
nervation experiments, it is concluded 
that in the dog the cardiovascular com- 
ponents of the sinus reflex are conducted 
solely through the sinus nerve. These 
experiments lend support to the view 
that the carotid sinus operates entirely 
through a depressor mechanism. 

According to G. W. Pickering, M. 
Kissin and P. Rothschild (Clin. Sc. 
2: 193 (May) 1936), the features pre- 
sented by patients suffering from the 
common forms of persistent hyperten- 
sion differ so markedly from those 
exhibited by the animal with hyperten- 
sion produced by denervation of the 
carotid sinus and arch of the aorta that 
an essentially different origin of human 
and experimental hypertension is sug- 
gested. Tachycardia is invariable in 
the experimental hypertension and ex- 
ceptional in human hypertension; com- 
pression of the carotid artery below the 
sinus gives no response in the animal 
and a definite response in man ; sensory 
stimuli produce a fall in blood-pressure 
in the animal and a rise in man ; in 
sleep, the blood-pressure falls to normal 
in the animal and remains elevated in 
man ; and characteristic histological 
changes in the arterioles are absent in 
the experimental and usually present 
in the human form. It is not to be 
denied that there may be examples of 
hypertension in man which are similar 
in origin to the experimental form ; 
however, such cases must be uncommon 
and the authors are not satisfied that 
the evidence for their existence is 
adequate. 

The function of the carotid sinus 
mechanism was tested in 4 groups of 
human subjects : (1) Young adults with 
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normal blood-pi'essure, (2) subjects with 
normal blood-pressure, (3) patients with 
chronic nephritis and hypertension, (4) 
patients with essential hypertension. The 
differences in the response to carotid 
sinus compression shown by the various 
groups seemed to be entirely unaccounted 
for by diffei'ences in the initial levels of 
blood-pressure and by differences in the 
degree of sclerosis of the large arteries. 
Digital obliteration of one caroti<l artery 
below the sinus produced, in all subjects 
with normal and high blood-pressure, 
rises of blood-pressure and pulse rate 
that were greater than those produce<I 
by control pressures on the neck and 
femoral artery. 

P eriphcral Resistance . — From the 
physiological point of view elevation of 
blood-pressure may be due to an in- 
ci-ease iii cardiac output, in the volume 
or viscosity of the blood, or in the re- 
sistance of the pcidpheral ve.ssels. Since 
cardiac output is not increased in hyper- 
tension, and the viscosity and voltimc of 
the circulatory blood have been shown 
to be normal, there remains only the 
increased resistance in the peripheral 
circulation, which feature has recently 
been studied by M. Prinzmetal and C. 
Wilson (J. Clin. Investigation 15.63 
(Jan.) 1936). In their investigation, the 
following questions received attention : 
(1) Is the increased peripheral re.sist- 
ance generalized throughout the systemic 
circulation or confined to the splanchnic 
area? (2) To what extent are the vessels 
responsible for the increased peripheral 
resistance capable of dilatation? (3) 
what part is played by the vasoitiotor 
nerves in the maintenance of the in- 
creased peripheral resistance; i. e., if 
arterial hypertonus is present, can it be 
attributed to an increase in sympathetic 
vasoconstrictor impulses ? 

Determinations of resting blood flow 
in the arm (using the arm plethysmo- 
graph as described by Lewis and Grant) 


in variou.s type.s oi iiyjxTtonsiun ( benign, 
malignant, and .secoiKlary I gave an .aver- 
ago value no greater thaxi that obtained 
from sTthj<“cts with normal Idotul-pres- 
.sure, which fact indicates th.at increased 
vascular resi.stance in the different ty{>es 
of hypertension is not eosdined to the 
splanchnic area, but i.s generalized 
throughout the systemic circulation. Pa- 
tients with hyjH'rtejision showed txn in- 
crea.se in hloiMi flow in rojMuise to he.at 
and reactive hyperemia eipial in degree 
It) that produced in normal iit<livi<luals. 
showing that the !»loo<l vesseN in hyper- 
tension tire c.apable of eonniderable tlila 
lation and iiulic.ating th;it the iticnsased 
periplier.'U re.sistanee i.s due to Jn pertoims 
an<I not to organic ch.utge'. in the ves 
sel walls. .'syujpathet ic vasodil.ttation 

protluced hy the “heat test” protluced 
no gre.ater inen-ase in bbHtii flow in sub 
jects with high blood pressure than in 
nonntfl individuals, suggesting that the 
va.scttlar hyperftmus is not vasomotor 
in origiit. 

Patients with ct*arctation of the at»rta. 
on the tJtlK'r hand, showed a gre.ater in 
crea.se in blcKxl flow in the aian in re 
.sponse to the heat test than controls or 
patients with generalized hyjwrli’iision. 
Thi.s xletjjonst rates tijat vasiK'onstrsctHm 
of sympntlu'tic origiti is present iti llu* 
upper extremities in ci»arctaiion of the 
aorta, atitl aff«)rds conlirtn.atory in«!ji'ect 
evidence that the hvjH’rtonns in gimeral- 
ized hypertension is not of v.isoniotor 
origin. .Sym])athetic vsisoconstriction in 
the upper e.xt remit ies in coarctation of 
the aorta may be regarded as a c«un|H-n 
satory mechantstn whiclt maintains the 
normal distribntitm »*f blood throiigluiut 
the body, 

Novocaine ane.stheti/ation of the vaso- 
motor nerves to the arm pnHluceti the 
same increase in IiIikkI flow in nortnal 
.subject.s and patients with hyjH-rtension. 
proving tliat the vascular hypertotius is 
indejwndent of the vasomotor nerve.s, 
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and that this hypertonus must therefore 
be regarded as intrinsic spasm of the 
blood vessels themselves. Acute exacer- 
bation of hypertension with change from 
the benign to the malignant type was 
observed in one case. Such exacerbation 
is apparently not due to increased vaso- 
motor activity, but must be attributed 
to an increase in the intrinsic vascular 
hypertonus. 

These conclusions apply to all types 
of hypertension studied, vis., benign 
hypertension, malignant hypertension, 
and “renal” hypertension associated with 
acute and chronic glomerulonephritis and 
chronic pyelonephritis ; hence, there is 
no physiological evidence for the sepa- 
ration into “organic” and “functional” 
types or for the assumption that renal 
hypertension is due to vasomoter hyper- 
tonus. It has been shown in both nor- 
mal subjects and patients with hyperten- 
sion that there is vasoconstrictor and 
vasodilatator innervation to the blood 
vessels of the arm. In this region greater 
variations in blood flow are produced by 
vasodilator than by vasoconstrictor im- 
pulses. In the types of hypertension 
studied, it appears therefore that nor- 
mal vasomotor activity is superimposed 
on the intrinsic vascular hypertonus. 

Theoretically, some fall in blood- 
pressure may follow sympathectomy in 
patients with hypertension, since the 
normal vasoconstrictor tone is thereby 
abolished ; but the intrinsic vascular 
spasm responsible for the hypertension 
would be expected to persist after the 
vasomotor nerves are cut. 

CORONARY ARTERY DIS- 
EASE. — Nervous Control of Coro- 
nary Circulation . — Study of the nerv- 
ous control of the coronary circulation 
of the dog by C. W. Greene (South. M. 
J. 29:478 (May) 1936) showed these 
blood vessels to be richly supplied with 
efferent neurons of both dilator and con- 


strictor type. In the dog, the efferent di- 
lator nerves from the central nervous 
system and spinal cord cover a wide 
spread in the sympathetic ganglionic 
chain, as between the superior cervical 
ganglion and at least the sixth dorsal 
ganglion. The dilator neurons are 
greater in mass effect, more definite in 
physiological control, and must obviously 
serve the primary function of increasing 
the coronary flow during augmented 
myocardial work. Coronary constrictor 
mechanisms, on the other hand, are more 
limited, the reaction is less voluminous, 
but in extreme development this portion 
of the cardiac mechanism may play an 
important part in producing attacks of 
functional angina. 

The author stresses a new concept 
that these two great coronary nerve 
mechanisms are delicately controlled by 
very definite and specific reflex nervous 
mechanisms in adaptation to every deli- 
cate changing activity of the whole body. 
These reflexes are primarily coronary 
dilator in type; nevertheless, there may 
occur associated reflex coronary con- 
strictions. In pathology of the myocar- 
dium, and especially of the coronary 
vessels, structural changes inevitably re- 
duce physiological resilience and delicacy 
of adaptive response. Under conditions 
in which the normal animal reacts by in- 
creases in the coronary circulation cor- 
responding to the increase in myocardial 
work, the pathological heart cannot give 
the corresponding dilatations of the coro- 
nary arterial system. Hence, there is 
failure of adequate coronary blood flow, 
and cardiac asphyxiation follows. Oxy- 
gen want is induced with the resulting 
spasms of pain. Of the two processes 
which caia induce anginal attacks, the 
over-functional activity of the reflex cor- 
onary constrictor mechanisms seems to 
be of lesser significance than the block- 
ing of functional dilatations by pathology 
of the vessel walls. 
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Treatment. — U ndernutrition. — The 
effect of a low calorie diet (800 calories 
divided into 80 grams of carbohydi'atc, 
50 grams of protein and 30 grams of 
fat) on the basal metabolism of 28 pa- 
tients with coronary thrombosis and 14 
with angina pectoris, whose control basal 
metabolic rates were within normal 
limits, has been studied by A. M. Master, 
H. L. Jaffe and S. Back (J. Clin. In- 
vestigation 15: 353 (July) 1936). b'luids 
were restricted to 1200—1500 c.c., unless 
heart failure was present; and the diet 
was maintained beyond the acute phase 
of the thrombosis, usually 3 months, 
and then gi-adually increased to 2000 
or more calories. After any of these 
periods, the diet was often again re- 
duced to 800 calories for comi)arison. 
In 31 patients (74 per cent.) a success- 
ful drop of 15 to 35 per cent, in meta!)- 
olism was obtained; in 6 it fell only 
10 to 14 per cent., and in 5, less than 
10 per cent. Two to 4 weeks were neces- 
sary for this drop to occur, atid a similar 
period was needed for its return to nor- 
mal following resumptioii of a regular 
diet. Therefore, despite the mai’ke<l 
change in diet, the metaboli.sm of the 
body was determined for several weeks 
by the previous state of nutrition. 

With the occurrence of considerable 
loss of weight, the basal metabolic rate 
did not adequately reflect the actual 
drop in metabolism because of the 
changes in body surface, but generally 
a change in caloric intake eventually 
was associated with a distinctive change 
in rate. After a period of undernutri- 
tion, a subsequent period produced a 
more rapid and profoixnd drop in basal 
rate. The loss of weight necessary to 
attain a significant fall in metabolism 
averaged 6 per cent, of the initial body 
weight. As a rule, only 1200 to 1500 
calories were required to maintain weight 
when the patient was ambulatory. Sev- 
eral factors, such as insufficient loss of 


weight, cardiac failure, infection of the 
upper res]nrat<try tract and repeated 
anginal attacks, t^aided to prevent a 
sigixiiicant fall in basal metabolism on 
this diet. Xo ill etYects re.suUe<l from 
the prolonged undernutrition of from 
3 to 12 months duration ; the bbuKi chol- 
o.sterol, sugar and protein values were 
unatTected. ( Iraduated increases in diet 
to 12tX), 1500 ami 2(XK) calories often 
re.sulled in corre.spoJKling rises in basal 
metaboli.sm. 'I'he <lrop in metabolism 
was not associated with any evitlence of 
hypothyroidism, such as !ny.N;e<lema. di- 
minishe<l blood velocity. an<l hyperchol- 
esterolemia; vital capacity was not af- 
fected. In general, this regiujen alYected 
the cardiova.scular .sy.stem favt>rably. re- 
sixlting in slowing of the pul.s** rate. <Ie- 
crea.se in blood-pre.sstire and pulse pres- 
.sure, and diminution of the canliac 
tmtput and work of the heart. it is 
conchaled that the marked improv<*nu’nt 
in many of the mo.si seriously ill pa- 
tient.s, following resumption of a diet 
sufficient to maintain weight, indicates 
that tmdernutritioji for a peri*td of 
months may improve the cuiulititm of 
the patient to sueh an extent that nnlical 
measure.s. such as total thyroi<leetoiny, 
will be unnecessary. 

CORONARY THROMBOSIS.— 
Etiology.- B. B. tampljell (Brit. 
M. J. 1:781 (.\pr. 18) T>36) points 
emt an as.sociation between infection 
aiul the great inci’ease in cortmary 
thromlxosis. Infections of the gall- 
bladder arc thfise nio.st commonly assti- 
ciated wdtb this canliac lesion. V'arious 
authors have claimed a cause ant! eiTect 
relationship between cholecystitis ami 
cortmary thrombosis. The difficulties in 
diagnosis are dtxe to the fact tliat varying 
degrees of anginal pain can be .simulated 
by gall-stone colic or the pain of cht>!e- 
cystitis. In gall-bladder comlititms the 
pain may be referred to the precordium 
and left arm, while a right-sided dis- 
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tribution of may be found in coro- 

nary thrombosis. A previous history of 
abdominal symptoms, such as food intol- 
erance, flatulence, and vomiting, is in 
favor of a gall-bladder lesion. Women 
are more prone to gall-bladder disease; 
also the age of the patient is important. 
Rigidity of the right rectus muscle and 
jaundice are practically diagnostic of 
cholecystitis. 

The occurrence of temporary and 
sometimes permanent myocardial 
changes as seciuels to infincuza is well 
known. Many hy]>ertensive patients have 
been active and lit for work until they 
become victims of this common infection. 
Infection is generally thought of in 
cases of phlebitis. Several cases that 
illustrate the association of coronary 
thrombosis with phlebitis and other 
forms of thrombosis have been observed. 
Some i)atients with coronary tlu’ombosis 
gave a history of i)revious infection, 
such as pneunu^niih carbit)tch\ cystitis or 
pyelitis, ( 'anliovascular syphilis compli- 
cated by the onst‘t of coronary throm- 
bosis is i%ar<.* but <loes occur, as demon- 
strati^d in 2 patients who did well on 
antisyphilitic treatment after such cliag- 
nosis, 'ria»ugh the freejuency with which 
coiaauiry thromlx^sis atid diabetes are 
asstKdate<I is attributed to <legenerative 
vascular changes, it should be borne in 
miml that acute an<l chnniic infections 
are freqmmt in <Hahetes, an<l that coro- 
nary thromhosis occurs twice as Cre- 
<iuent!y in dialH‘tic us in noiuliabetic 
jiatitaUs. !t is tlifVuntlt tt) prove that these 
infecti<ins are the <letermming cause of 
the cardiac lesion; liowever, everything 
possihh* shouhl In* done to eliminate any 
focal infection with the hope of averting 
a canliac tragedy. 

Prognosis. An a group of 243 pa- 
tients with C{>ronary thrombosis treated 
by A, M. Master/ n, T.. Jaffe and S. 
I>ack (Am. Heart J. 12:549 (Nov.) 
!^>36) with the IciW calorie diet and pro- 


longed rest in bed, the mortality rate in 
267 attacks was 16.5 per cent. ; in first 
attacks only 8 per cent. The incidence 
among men and women was in the 
ratio of 3 to 1. Coronary thrombosis 
occurs not infrequently in the fourth 
and fifth decades, and in these the prog- 
nosis is better than in the older age 
groups. The average age in this series 
was 54 years. Hypertension, which pre- 
ceded the attack in 66 per cent, of 
cases, did not influence the prognosis. 
Hypertension or diabetes is usually pres- 
ent when coronary thrombosis occurs in 
women. Infarction of the anterior and 
posterior surface of the left ventricle 
occurred with equal frequency, with 
no difference in prognosis. Some cases 
are inevitably fatal because of the size 
of one or several simultaneous infarc- 
tions or because of the severe degree of 
involvement of all the coronary vessels. 
In this series of cases it appeared that 
in the main the prognosis of an attack 
is hopeful and that death in the first 
attack is infrequent. 

Treatment, — Master, Jaffe and Dack 
) employed the following treat- 
ment: As soon as the diagnosis of acute 
coronary thrombosis was made or sus- 
pected, the patient was put to bed ; abso- 
lute rest and quiet were enjoined. If 
pain was very severe, as much as % 
grain (0.058 Gm.) of morphine was 
administered within 12 hours without 
hesitancy. Morphine not only relieves 
pain but also lightens the work of the 
heart by slowing the rate and lowering 
the basal metabolism, diminishes respira- 
tory effort, and tends to prevent par- 
oxysmal cardiac dyspnea. 

During the first few days very little 
food was given, especially to the very 
sick patients. Fluids were limited to 
1000 to 1200 c.c. unless there was pro- 
fuse perspiration. In the presence of 
nausea and vomiting, food was with- 
held and small quantities of cracked 
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800 Cat-orib I->ikt 


Breakfast 


100 gm. 12 per cent fruit 
10 gm. cereal 
200 c.c. skimmed milk 
1 egg 

15 gm. bread 


Sample J/chw 
5 nHMiiujn ttr.ujgc 
1 tahk‘>p<K>iis i tMtkt'd ci'ie.il 
1 <-Uji 
I t‘Kg 
I .sli<-c 


Dinner 
60 gm. meat 

100 gni. 3 per cent vegetable 
100 gm. 12 per cent fruit 
15 gm. bread 
200 c.c. skimmed milk 


2 ounces meat 
i cup spinach 
.1 phuns 
\ slice 
1 Clip 


Supper 
1 egg 

100 gm. 3 per cent vegetable 
100 gm. 12 per cent fruit 
15 gm. bread 
200 c.c. skimmed milk 


1 egg , , . 

1 cup canned siting (hmiih 
1 medium iHMch 
I slice 


1 cup 


ice and charged water wore given. 
With clinical iiiiprovenicnt, the diet was 
slowly increased so that in from 5 to 7 
days 750 to 850 calories were being 
given. The 800 calorie diet was main- 
tained for at least 3 to 6 week.s, and 
frequently for much longer ]5eriod.s. 
Endeavor was made to .satisfy- the in- 
dividual’s tastes whenever ]>ossihle. In 
only a minority of in.stances wa.s there 
complaint of hunger, which u.sually couUl 
be allayed by a small evening portion 
or the addition of nonealoric candy, etc. ; 
increa.smg the hulk of the food some- 
times sufficed. 

Digitalis, nitroglycerin, amyl nitrite, 
adrenalin and ephedrine were consiilered 
contraindicated. Digitalis is believed to 
iircrease precordial pain, and experi- 
mentally it has been found that dogs in 
which myocardial infarction had been 
I>roducecl were more susceptible to fatal 
digitalis poisoning. By lowering dia- 
stolic pressui-e in dogs, nitroglycerin has 
been found to increase the size of a 
myocardial infarct; also it increasc.s the 
work of the heart. Adrenalin has been 
shown to produce i>ain in patients with 
an anginal syndrome; it also increases 
the work of the heart. 


With eongestree failure, fluid and salt 
were limited; digitalis was not pre- 
scribed. hut injectiiuis t»j mercupurin 
wen* used wlien lU’cessary. t’anliac 
arrhythmias lievi’hiping during an attack 
were transiturv iu most eases, and re- 
({uireil no speeilie trealiuent. Xu cath- 
artics or enemas w<*re given during the 
first 3 to 5 day.s. t »n the low diet pre- 
scribed, ilistention oeeurred rarely. 
Oxygen therapy was employed only in 
ca.ses with eanliae failure or pulmonary 
complications, particularly in eases with 
severe ily.spnea and cyanosis, ( »l'ten 
it relie%’es pain, dyspnea and cyanosis; 
however, occasionally a patient was tjuite 
uncomfortable in the owgen tent in spite 
of proper air conditioning and oxygen 
vSiqipIy. 'i'he patient was kept in lK*d 
from 4 to 10 weeks, the average being 
5*2 weeks. He was then permitted 
gradually to get out itito a chair, and 
usually by the .seventii or eighth week he 
was able to w*a)k. 

During the two perioils, 1D30 to 1D32 
and 1033 to June, 1034, the niorittltty 
rale of ward jxitient.s at the Mount Sinai 
Ilo.spital, New York, was 3*h7 per cent, 
and 40.5 per cent., re.spectively, wherea.s 
since June, 1034, under tlie low caloric 
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Table I 

C^oifhpQvisQjv of ]\^cthods of 'J'Tecd'ypieytt of CoTO^icivy Avtcvy I'hvo'yyihosis 


Vear 

Attacks 

Deaths 

i Mortality 
Rate 
(%) 

Mortality 

Exclusive 

1st 24 Hr. 

(%) 

Mortality 

1st 

Attack 

(%) 

1930-32* 

131 

52 

39.7 1 

33.6 

36 

1933-34t 

111 

45 

40.5 

33.0 

37 

1934-36$ 

145 

30 

20.7 

16.0 

10 


^Regular diet. JDigitalia and nitroglycerin, 
fReguIar diet only. (19v33 to May, 1934) 
jUndernutrition oiily. (May, 1934, to 1936) 


Table II 

Iniiucncc of Vndcrnufrition on Cardiac Output and Work of Heart (H, Male, Aged 40) 


Diet 

C'alories 

B. M. R. 

Pulse 

Rate 

Blood Pressure 

Cardiac 

Cardiac 

Per 

('ent 

Systolic 

Diastolic 

Output 
Liters . Min. 

Work 

KG. M./Min. 

800 

30 

58 

96 

65 ' 

2.76 

3.0 

2,000 

5 

71 

128 

86 1 

4.15 

5.9 

C'hange 

25'^^ 

-18% 

-2.S% 

-24% 

-32% 

-49% 


methtxl of treatment it has been only 
20.7 per cent. ( 'Paiu.k 1). b'xclucling 
deaths oeettrring in the first 24 hours, 
the mortality rate has been halved, i. e., 
from 33 per cent, to 16 per cent., and 
coiLsitlering the mortality of the first 
attack alone, the rate, has actually de- 
creased to less than one-third, i. e., from 
36 per cent, to 10 per cc‘nt. Since the 
only change in the mt'thod of treatment 
in the latter period (1934-1936) had 
been the institution of undeniutrition, 
it wotild seem logical to conclude that the 
improveil results may be dtie to the low 
calorie regimen. The mortality rate of 
.\merican an<l foreign authors for all 
attacks re|>orted in the literature of the 
past feu- years ranged from 3M to 53 
per cent., whereas tlait of Ma.ster and 
his co\vorki*rs was Ifi-.S per cent.; and 
for tlie tirst attack only, the former’s 
rates were 24 to 35 per cent, as again.st 
8 per emit, in the latter’s ca.se.s. 

The undernutrition therapy elimi- 
nates gu.stnK-ardiac refle.Kes, minimizes 
the rise in metabolism and cardiac oitt- 
ptit which tisnully folknvs a meal, and 


gradually lowers the basal metabolic rate, 
which effects a decrease in pulse rate 
and blood-pressure, and so a diminution 
in the work of the heart. In a patient 
with a cardiac output of 2.76 liters per 
minute (Table II) after the basal 
metabolic had dropped to —30 per cent., 
on an increased diet the basal metabolic 
rate rose to —5 per cent, and the cardiac 
output to 4.15 liters per minute. S. Dack 
(J, Mt. Sinai Hosp. 3:74 (July-Aug.) 
1936). The pulse rate which had aver- 
aged 58 on the low diet rose to 71 ; the 
systolic blood-pressure increased from 96 
to 128 mm., and the diastolic from 65 to^ 
86 mm. Hg. From these observations it 
was calculated that during the low calorie 
intake the work of the heart was re- 
duced 49 per cent. No ill effects were 
ob.served in any case following the low 
calorie diet. 

MYOCARDIAL INFARCTION. 
— Symptoms . — In a review by J. 
Edeiken and C. C. Wolferth (Am. J. M. 
Sc. 191:201 (Feb.) 1936) of approxi- 
mately 100 cases who had survived 
attacks of myocardial infarction, 14 were- 
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found with pcrsisfetit pain in tiic shoulder 
region. In 3 cases the pain developed 
almost coincidentally with the acute c<»r- 
onary attack, in 4 within 4 weeks, and 
in the remaining 7 it appt'ared froiii I 
to 4 months later. Usuall}' the left 
shoulder was involved, although the right 
may also be afl'ected ; it may shift from 
one shoulder to the other, and occasion- 
ally it may be greatest in the i-egi<m 
the biceps or deltoid muscles. 'I'hc 
pain, usually described as burning, ach- 
ing or wrenching, may be mild or severe. 
It lasted from 7 weeks to more than 5 
years. As a rule, ordinary movement 
did not aggravate the pain, but in a few 
patients it seeme<l to be increased by ex- 
aggerated movements of the .shoulder. 
With the exception tif 2 patients, witli 
so-called “trigger zones” over the back 
of the shoulder, no tenderness on pre.s- 
sure was elicited in the region t)f the 
shoulder, arm or back. 

Search for a noncardiac cause of the 
pain was negative. It .seemed to bear 
a closer analogy to causalgia than to 
any other recognized type of pain, al- 
though the usual trophic and va.somott>r 
changes with this coiidition were not ob- 
served ; furthermore, hyperesthesia was 
present in only 2 case.s. The time rela- 
tionship of onset of the \)ain to occlusion 
of a coronary artery sxigge.sts that the 
cardiac lesion is an impoi'tant etiokigic 
factor. Treatment for relief of pain 
proved singularly ineffective. Deep 
x-ray therapy was tried in several cast'.s 
without consi.stent re.sults. 

ELECTROCARDIOGRAPHY. 
-FOUR-LEAD ELECTROCAR- 
DIOGRAM IN NORMAL MEN 
AND WOMEN.— The maximum, min- 
imum, and average measurements of the 
various wave voltages and intervals in 
the electrocardiograms of 2CX3 normal 
men and -women, ranging in age from 20 
to 35 years (below the period of signifi- 


cant art<*rit >tic dix'avei. have been 
tabulated b\ K‘. A. .'>bijile\ and W. R. 
ilallaran ( \m. 1 le.irt j. 11 : .125 (.Mar.) 
1'>,1(>». Xu om* %\ith a hixlury of cardiac 
di.sea.se. rhetmi.itic lr\er, or pour exer- 
cise tolerance was mcluded ; all were ex- 
amined for .'ibnoi Jual pli\ ".ic.il signs; the 
blood-pressure t»f all .subjeeis v\as helow 
135 systolic and ‘H) diastolic; a naid- 
erately Imul systolic nmrimir was jitidible 
over the pulmonte area in .abont 6 per 
cent., bnt no individual with atty other 
’ frank timrnmr was itjchtded. The pre- 
cordial le;i<l was Uikett with the “in- 
ditVerent electrode” applied to the left 
leg (referretl to as I .e;id IV by the 
authors i . 

Mtiies were found to have higher 
vantages of and of than females, 

both in the eotiveiitiona! three leads and 
in the chest leaiL Tin* av<-rage ;unplttu<le 
of the highest fjHS in l.eails 1. 11, and 
111 for males was 12. 1 nun., l«»r females 
lO.H mm. : tin* avau-age amplitude of T 
wtts .i..l ntm. for ntales ;nt*l 1.1% ftir fe- 
m.'iles. .'slurring :md notching of OR.^s 
Were eotmnon in beads 111 ;md 1\’, vvere 
oceasionally seen in beads I «ir If. hut 
were not eneonutered itt beatb 1 and 
II together or in all three hml» le:i<|s, 

.\ "deep" in / otnl III (ac- 

cording to the criteria of I'ardee) was 
present in 4 reeorils. which wt-rr iti tlte 
mule grotjp. In «»ue case there was left 
axis tieviation. itt attoiher a lH»rtler f»f 
left axis deviation, itt a thir«l a !>or«k*r 
of right axis devitition, an»l in the 
fourth no tixis deviation was present. 
'I'.-t wtis itiverted in 3 of the ree»>f«ls, and 
diphasic in the fourth, 'I’he .x-rays 
revealed hearts of m»nna! sIiajH' an<l 
.size, with an unatonsiea! axis within the 
average rtinge in 2 ea.ses and a slightly 
horiz.taitul axi.s in the other two. In 
all cases the cliest wjts relatively !>roa<l. 
ami the imlivklnal was inclined to be 
stout ; but the tliaphntgm vvjis not c<»n- 
sidered elevate<l by the rfH*ntgem*logist- 
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The conformation of QRS in Lead IV 
was usually of the Q-R diphasic type, 
but the following exceptions occurred : In 
8 instances there was only a simple 
monophasic downward excursion and in 
4 others there was an initial R-wave 
as high as 3 mm. followed by a deep 
S-wave. An “M” complex with small 
initial and tei'ininal positive deflections 
an<l a deep negative middle stroke was 
encountered 17 times. Thus, in 15 
per cent, of cases the QRS configuration 
was not of the usual diphasic type and, 
although there never occurred a com- 
plex with an absent Q-wave and a high 
initial deflection (above 3 mm.), as is 
encountered in niyocardial infarction, the 
statement cannot be made that the initial 
deflection of QRS normally is in valuably 
downward in the leg-apex lead. In 30 
cases in which the anteroposterior lead 
w'as use<l, the QRS complex was always 
of the .simple Q-R type. 

I 'rank right axis deviation was not 
encountere<l, although approximately 10 
per cent, of records showed definite left 
a.xis (Icviation (angle less than +30 
degrt'es) , 

.Slight <leviations of the .S-l' level 
were common. 'Phe limits of deviation 
measured fi'om the R-R level were 1 
mm. above this level and 0.5 mm. below 
in Leads I, 11, and HI, except in ca.ses 
of a deeply <lepresse<l I*-R level, when 
the elevation sometimes slightly exceeded 
1 mm. 'Phe limits of dt'viation in Tx'ad 
1\’ (left leg and apex) were 0.6 mm. 
above the line ;md 2.0 mm. below, d'here 
were no instances of definitely inverted 
or diphasic 'P-wav<*.s in Ix^ads I or II, 
although 35 per cent, of the records had 
invertetl 'P- waves in Lea<l HI. 'Phe 'P- 
wave in Lea<l I\’ was invariably inverted. 

.\s slnnvn in this .study, the character 
of a chest leatl tracing may be afTected 
when the posterior U*ad is exchatiged for 
a lead from the left leg. The chief dif- 
ferences encountered when such a shift 


was made were changes in the polarity 
of the P-wave, decrease in wave volt- 
ages, and frequent departure from the 
simple Q-R type of QRS complex, so 
that there was occasionally a small initial 
upward deflection before the usual deep 
downward excursion. 

ELECTROCARDIOGRAMS OIST 
NORMAL CHILDREN.— The find- 
ings in 1276 electrocardiograms on 167 
healthy children (85 boys and 82 girls, 
ranging in age from 3 weeks to 12 
years) have been reported by C. T. 
Burnett and E. L. Taylor (Am. Heart 
J. 11:185 (Feb.) 1936). The average 
number of records on each child was 7.6 
in a study of 5^4 years. The P-wave 
showed higher and lower amplitudes 
than in the adult ; diphasic forms oc- 
curred in Leads II and III and notched 
forms in all leads. Q-waves were deeper 
iti boys than in girls, and there was a 
more gradual decrease with age in girls 
than in boys. R- waves may be higher or 
lower than usual adult standards, R- 
waves showed slurring in 457 (35.8 per 
cent.), and notching in 56 (4.38 per 
cent.). R;; alone presented M and W 
forms and “inversion.” It was diffi- 
cult to classify portions of the QRS 
com] >1 ex. S- waves decreased with age 
in all leads. Well-defined and fi'equently 
high T- waves were observed in Leads 
I and II ; T;{ was usually of low voltage ; 
inversion w'as seen only in Tg, occurring 
in 242 cases ( 18.9 per cent.) . 

Transmission time (PR and QS inter- 
vals) was shorter in hearts of children. 
The ST interval showed a definite 
lengthening with age. Heart rates de- 
creased with age. Sinus arrhythmia was 
shown in 279 (21.8 per cent.), occurring 
most frequently in the tenth and eleventh 
years. The greatest number of instances 
of right axis deviations was found in 
the first 3 months of life, with a notice- 
able decrease in the period of from 4 to 
6 months. Left axis deviation occasion- 
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ally occurred in averagx* healthy chiklnni. 
This study indicates that normal stand- 
ards must allow a wide ranj’e of indi- 
vidual variations in the electrocardio- 
grams of healthy infants and chiUlren. 

Lead IV Electrocardiogram in 
Children. — In a study of 11. Rosen - 
bluni and J. J. Sampson (Am. Heart j. 
11:49 (Jan.) 1936) of Head IN' of 
the electrocardiogram in a group of .''0 
normal children, varying in ages from 1 
month to 16 years, fvl- per cent. c»f the 
tracings .showed an upright wave; 32 
per cent, exhibit e<l a diphasic or an 
isoelecti'ic 'r 4 , and in only -1 ix'r cent, 
of the cases was !'.( invertetl. 'I'he right 
arm electrode was placetl over the Ud't 
second, third, an<l fourth .sternocostal 
junctions, and the left arm electrode over 
the sixth to eighth thoracic spines on 
the posterior chest wall. Xo relation- 
.ship between the direction of the elec- 
trical axis and tliat of the 'INj-wave was 
di.scoverahle. In view of the regularity 
of its occurrence, an upright 'I't-wave 
cannot he taken to indicate canliac dis- 
ease in normal chiltlren, although, on the 
other hand, an ttpright 'f'.t-wave is e.s- 
tremely uncommon in the elect rocanlio- 
grams of adults without cardiac di.sease. 

Also M. Robinow, I.. X. Kat/. and .\. 
Hohning (,Am. Heart J. 12:88 (July) 
1936) report ujudglit <Hphasic an<l poly- 
phasic T-waves in Head IV to he com- 
mon in normal childiam, esjK'cially in 
the younger grou])s. hdectrocardiograms 
of 61 normal children an<l .“i a<lolescetits. 
and al.so electrocardiograms of 31 chil- 
dren, 4 adolescents, an<l 10 adults suf- 
fering from rheumatic heart disease 
were .studied. 'Hie contour of I,ead 
IV in injrmal children was fotmd t<'> 
alter considerably in tracings taken a few 
months apart. Children with active 
rheumatic heart disease showetl higher 
percentages of upright T-waves in Hca<I 
IV than normal children of the same 
age. The T-wave tends to beconie in- 


vertecl when reco\er\ from the acute 
stage sets in. and to lua'itnie more up- 
right when the dis<'a''e pr<>e<'ss becomes 
aggravateil. H<w\e\er. ewt'ptions to 
these conx'latious were n<tt tmcomnion. 

Axis de%i;Uion to the right is lielieved 
to he an important f.aetor Imt Jiot the 
only one reHpdUsiltle for the upright 
Tj-waxe in normal ehildren. .'^iiioe the 
heart in the child is more niohile than 
in tin' a<hilt, \ariahilit> of T, e<tntonr 
in stteeessive record- of the same child 
is more to he expedit'd than in the 
tidnlt. i'he elect rii'at t'teld ni:i\ be altered 
by changes in the posifjiiu of the heart, 
sneh as might result from shifts in the 
tiiaphragm heeatise of gas or ft tod in 
the gastrointestinal tract, or frttiu small 
did'erettees in iMisttire »tf tlte both when 
the records weri’ lakett. 1 ‘plight Tj- 
waves tendetl to he nioie fre»|ue!it ifi 
ehildren w ith tliin chest w .ilH auil uarntw 
tiioraeie cages. 

UPRIGHT OH DIPHASIC T- 
WAVE IN LEAD IV. J. hMeiKeu. 
t '. t '. NN'olfertlt fui'l h. < NN«»itd i Am. 
Heart j. 12:(>trf> i J >ee » I'Moi call at- 
ti’iition to tlie signilieam'e iti .m upright 
or diphasic T w.’tve in Head IN * when 
it is tile tinly definite ahnoniiahtv in the 
aiiult electroeanlii tgram fn a gionp of 
2f> ailults presenting this ahm trniaHty. 
the e.ardiae iliagnoses wen- as follows: in 
17, angina pectoris; in 2. ijnestioiiable 
attgtna )«*eioris : in 4, old eoron;tr\ oe 
chtsion : in 1. }j.aro.xysuial cardiac dys 
pnea ; in H rheumatic heart disease; and 
in 1. eongimit.al heart diseusi-, t >tily 1 
of 2‘>'> college students had an upright 
'I'l with normal liinh leads, and he was 
foimd to have rheutnatie aortic iiisurti- 
ciency. .\n upright 'INj vv;»s t«iund in 10 
of d.®! women ov<‘r (4) years of age : fill 
10 presented other evidences of heart 
disease. In 81 children, of whom 48 

* TIk* oliesi trait was lukrii vi, tih ilir riifltt arm 
elcctrtnlr over ihr ajtcx <if t!ir hrarl mal tli« left 
arm etectnxle at ttir aiiKle (»f ilir left scaeula. 
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had rheumatic heart disease and 33 no 
evidence of heart disease, upright T 4 
waves were found in approximately 25 
per cent, of each group. A T 4 -wave 
in Lead IV w'hich was isoelectric, or 
diphasic, with an upright component of 
1 mm. or less, has been seen in patients 
with abnormal limb lead electrocardio- 
grams in whom the presence of definite 
heart disease could not be proved. In 
the absence of digitalis medication, the 
authors have not seen an upright T-wave 
in Lead IV of any noi-mal adult, with 
the anterior electrode -(daced at the apex. 

LEAD IV IN ANGINA PEC- 
TORIS.~I n an electrocardiographic 
study by II. 1). Tvevine and S. A. Levine 
(.•\m. j. M. Sc. 191:98 (Jan.) 1936) 
of 44 i>ati<"ntH, subse<itiently examined 
postmoi'tem (17 with evidence of coro- 
nary art<'ry disease, 4 with valvular dis- 
ease', 5 with pneumonia, and 14 with 
miscellaneous eliseases ) , infarction of the 
vt'ntricU' was present in 12 of 15 cases in 
which (>4 was absi'itf ; 2 cases with bun- 
<lle branch block and 1 of tuberculous 
pericarelitis with absent y .4 showed no 
infarction. 'Phe right arm electrode was 
placeci eillier at the left sternal border 
<ir at the apex, t >f 15 cases with a small 
mm. or less), about one-half had 
my<H'ardial infarction. In 11 ca.scs in 
which the heart wjis normal and in 1 
with posterior infarction, fx'ad IV was 
normal. In Id of 100 consecutive ambu- 
lal«>ry ca.ses of angina pectoris Q 4 was 
ab.sent. and in 1 1 of these the customary 
limb leads were essentially normal. From 
the.se obst‘rvati<ins, the conclusion is 
<h-a\vn that tlu* ab.sence of Q 4 is very 
helpful in the diagno.sis of a previous 
myocardial infarction, e.xcept when bun- 
<lle branch hhtck is present. 

p:nlah<5Kment of heart. 

- In the Lumleian lectures for 1936, J. 
Parkinson (Lancet 1 : 1337 (June 13); 
1391 (June 20) 1936) di.scus.ses the 


causes of enlargement of the heart and 
the means of its ascertainment. Although 
the apex beat gives good information 
about the left border of the heart, it is 
misleading where there is displacement 
from any cause ; furthermore, it is not 
always palpable, and it may seem to be 


Fig. 1. — Displacement o£ heart upwards 
and to left. Pregnancy, ninth month (con- 
tiguous line) ; 2 months later (dotted line)* 
(Parkinson : Lancet ) 



Fig. 2. — Displacement of heart to right by 
high position (eventration) of diaphragm. 
(Parkinson: I-ancet.) 


fai'ther out than it really is when tachy- 
cardia is present. The personal factor 
in percussion is enormous. Cardiometry 
is too complicated a procedure for rou- 
tine clinical use, but radioscopy offers 
an excellent means of study of the heart 
size without measurements. 

While the position of the normal heart 
in the chest varies considerably, in gen- 
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Fig*. 3. — Displaccineiil nf heart t«» left hy 
right dorsal scoliosis tsiia<lc<l porti<»n). (or* 
rected by rotation lO'* to right (<hatcd line). 
(^Parkinstm; Lancet.) 



Fig. 4.“t"ommt)n displaceiueiU of heart 
from slight scoliosis often le;uling to s«s 
picion of car<Hac enlargement. ( Parkinstm t 
1 -nnoel . ) 



Fig. 5. — Consi<lerable displacentent of heart 
from scoliosis ; apex in left axilla. Super- 
ficial reseinblance of dorsal curvature to an 
aneurism. (Parkin.stm: Lancet.) 


era! alamt tmv third of tlu* urtni iit\s to 

ihc ri^lu nf tlif niiilliiir and t%%n-thinls 
to the Irtt. an<l iho diujihraj^ni seems 
to he the )*realeNt factor in deei<linji{ its 
poMlion. The >hort. stout intiividtml 
with a short, witic chest and hifth tlia- 
phraf'm has a heart till«’d tijiwanis and 
to the left; the tall, tliin individtial with 
the lonti* narrow chest aiul Jow <lia- 



<*. iJtsi-hd'rmriil i‘t ti* 

partial i»| f»ort 

type i e . Irlt 4 mi CMUi r ^ 

I .anert, ) 

phra)4:m has a heart swimy in toward 
the mitidle hue. ‘the heart of the one 
looks larj^e and hori/oijtal ; of the other 
small and vertical. \hdomma! disten- 
tion with tipper ilisplaeemeni of the dia 
phniKtu iHsplaees the heart npwani and 
outward st> that it seems larger, while 
tliapliniffmatic hernia tiisplaces it to the 
rij'ht. ( h’lK!'- ^ ^‘“‘5 -• > 

Sliffht ilorsal xt itliitxis of the common 
type. 1. <•.. with convexity to the nttht, 
mtiy cuttse tlisplacement and apparent en- 
lari^ement of the hestrt t l**i>»s, .i. 4 , 
and imless this fact is reah/ed. errors 
will occur. Scoliotic tlisplacement of tlte 
heart to the rij^ht, procinceil hy ilorsal 
convexity to the left, the rare ty|H* of 
scoliosis, will scarcely he iliseovered ex- 
cept hy radiolotjy, ( h'ig, (*.) 
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Adhesive pericarditis (nonconstric- 
tive) usually causes no cardiac enlarge- 
ment. Knlargement when present is 
referable to the associated cardiac dis- 
ease. Likewise, constrictive pericarditis 
may cause constriction of the heart, 
especially of the superior and inferior 
venie cava.-, but only occasionally is the 
heart enlarged. Usually the clinical pic- 
ture is that of a state of congestion 
without cardiac failure. Calcified peri- 
cardium is demon.strable by x-ray (Fig. 
7) and is evidence of longstanding ad- 
hesive pericarditis, but usually there are 
no syni] horns and no cardiac enlarge- 
ment. b'urthennore, mcdiastinopcricard- 
ifis with extensive a<lhesions is of little 
signilicance. In the past, the presence 
of considerable or gross cardiac impair- 
ment of the lu-art has l)cen too fre- 
(pu-ntly attributed to adlierent peri- 
cardium. 

rleute dilatation of the heart has 
gradually htst signilicance in a clinical 
s(*nst-. as it i.s now never maintained that 
heart failure is due to acnite dilatation 
or .synonymous with it. “.\cute dilata- 
tion” from exertion appeals moi'e to the 
lay than t<» the medical mind. Medical 
opinion is now firmly o])posed to the 
idea that a healthy heart in a healthy 
man can be injured by a physical strain. 
'Fhert- may be temp(>rary ■ adjitstments 
of heart size <luring e.xerlion, but the 
inmu*<Iiate elTecf of exercise on the 
heart’s vohinu- is insignificant, even 
when tlu- exercise has been extreme and 
prolonged. 'Fhe heart of an athlete may 
he somewh.'ii larger than the average in 
relation to body weight ; however, such 
enlargement is m>t to he regarded as 
abnormal, rather it may be counted 
.supenuirtnal, f. //., in Marathon runners. 
In a folkiw-up .study of the crews of the 
first 24 (f.xford an<i t’ambridge boat 
races tip to IW>V, there was little ap- 
preciable ditTerence in the mortality 
from heart tii.sease among them when 


compared with men of corresponding 
age. With persistence of an attack of 
paroxysmal tachycardia^ auricular fibril- 
lation or fiutter, enlargement of the heart 
may occur with evidence of cardiac fail- 
ure in all its stages. The rapidity of the 
cardiac enlargement which naay take 
place in the course of acute cardiac 
rheumatism is of interest, though its 



Fig. 7 . — Calcification o£ pericardium. Left 
(ii) oblicpie position. (Parkinson : Lancet.) 


degree and frequency are far from be- 
ing known. Confusion with pericardial 
exudate, the part played by a previous 
attack and early mitral stenosis is always 
difficult to exclude or appraise when 
considering , enlargement from-, myocard- 
itis alone. In acute congestive ■ heart 
failure there is change in shape and 
position of the heart rather than change 
in size (Figs. 8 and 9). One of the 
early effects of failure is elevation of 
the diaphragm from hepatic and other 
abdominal distention ; also, hydrothorax 
may have a marked effect uix)n the ap- 
parent size of the heart. Such enlarge- 
ment of the heart as does occur in 
failure is mostly from congestion, pro- 
ducing the so-called mitralization of the 
heart. 

Starling showed that dilatation of the 
heart is an essential physiological ad- 
justment to increased work. Hyper- 
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trophy may then follow to meet a per- 
sistent demand on the heart, as in the 
overloading of hypertension or valvular 
disease. Toxic substances are saiil 
directly to stimulate the heart nntscle 
fibers to hypertrophy, and prolonged 
thyroid feeding to lead to hypertrt)phy. 


and the wntxwh^ hr^nelruN, Mnly with 
tlu* Mipt‘r\ enti* ‘H *»{ CMTs^rntivt^ failure 
ilnes the right atiriiit' and e\ entually the 
h*ft v<*ntriele e* *n*^e» juent change. 

Idiese principicH ar<* applicable alsti to 
dilatation and Inperto^pln nt the left 
Vi'ntricle, where lengtlientng nf the out- 



S. — ITypertcnsien. C'tinKcstivr faiUtre, 
Note raised (liaphraKri\, horizontal !u*art, om 
Kcstion of hilar vessels. (Parkinson: Lancer) 

Fij^:. 9. — Same patient, Hocovery from 
conj^estive failure. Nt>tc descent <tf diaphragm, 
more vertical heart, absence tif hilar ctingcs 
tion. (Parkinstni: Lancet.) 

Hypertrophy niuy also result from ar- 
teriovenous aneurism, narrowing of tlse 
coronary arteries, ami severe anemia. 

Studies of the inflow anti outflow 
tracts in the heart show that dilatation 
and hypertrophy of the right ventricle 
begins in the outflow tract and is char- 
acterized hy lengthening of the .anterior 
portion of the ventricle, with consec|uent 
increased prominence of the conus and 
some levorotation of the heart on its 
long axis. Late stages of hy|K‘rtrophy 
and dilatation of the right ventricle in- 
volve the po.sterior ami apical iMM-tions, 



Pig I** sfrtt»*M|s I rlri 4111, 

light Ml Ihin mm ut 

gUs , y I » ».)i lilt M'.f » *nd fhm 

hr|*l l|j« r'liLitgrd }r H .miiMr h hi* h 

ircf’% iiUm pM'4f f iji it tiif dt , 

I ,uh rf I 

titnv tract v\ith latU cbai^rc ui i!u* siib-. 
aortic region ihcuih though it ih Ichh 
easily iliunosistiatcd than in the right 
vcritriclc. 

In coiiiiitnafion ot the 
Parkinson {ihui } * fnnr 



i*iK. II \mh'til4r fditUL4n*«it mP 

tral iMiUinirmral *a IrO auricle 

tmtiinetl h> h^riitm m c*«i*|>lt4U4o 

line), ititd grc.tlrr cnUirgcmrisL t* voir^ later 

(daitrtl line). P^rkisooit Ljuurt I 
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1936) states that the x-rays make it 
possible to identify particular enlarge- 
ment of the various chaqibers of the 
heart and of the great vessels. 

Left Auricle . — The left auricle lies 
against the esophagus and decending 
aorta which separate it from the spine. 
It is not visible from the fi"ont, except- 
ing the portion of the left auricular 



Kij4. IJ. — “Mitral Telera(li<i}:rfam, 

anterior view. Left border is straiRUt from 
aortic knuckle to ape.K from filHnj;? out by 
imhmmary artery and conus. on riRht 

border caused by cnlarKcmenl of left auricle 
to riKbt and behind riK^U auricle. (Parkin- 
.s<m : Lancet.) 

appeiula^p which adheres to the left 
border just below the pulmonary artery. 
It is heyon<l the reach of percussion, 
l)Ut x-rays in the right ohli<iiic position 
show it well, and its i)osterior border 
is conveniently tmtlined h}' barium in 
the estvphagus. After the presystolic 
nmrnnir, this is the most certain sign of 
mitral stenosis. It is the abruptness of 
the displacenumt of the barium stream 
as well as its degree which is character- 
istic: and often tlie barium is held up 
in triangular farm at the upper end of 
the left auricle before slowly passing 
this «)l>struction in a thinner stream 
( Kig, 10). Auricular fibrillation of long 
stamling ainl ctnnplete heart block may 
cause similar changes in the left auricle 
(Fig, 11), hlvery grade of left aixricu- 


lar enlargement may be found in mitral 
stenosis. When this auricle enlarges, it 
nearly always enlarges to the right, so- 
that it begins to appear on the right 
border of the heart at a little higher 
level than the right auricle, the border 
of which it gradually passes (Fig. 12).. 
Extreme enlargement allows extension 
of the left auricle to the right axilla^ 
where it has even been tapped in mistake 
for a pleural effusion (Fig. 13). 

Left Ventricle . — As the left border of 
the heart is formed by the left ventricle, 
enlargement is often easy to recognize, 
and displacements are the chief source 
of difficulty. In health, the apparent 
size of the left ventricle depends largely 
upon the height of the diaphragm. Right 
ventricular hypertrophy^ whether from 
extreme pulmonary disease or congenital 
lesions, can displace the left border of 
the heart outwards and simulate enlarge- 



Fig. 13 . — Aneurismal dilatation of left 
auricle. Mitral stenosis. Auricular fibrilla- 
tion. Post-mortem control Teleradiogram, 
anterior view. In right side of thorax left 
auricle extends to right axilla. (Parkinson . 
Lancet.) 

ment of the left ventricle. Aortic sten- 
osis gives a picture similar to that of 
aortic insufficiency though seldom is 
the heart so large, and with the latter 
there is more pulsation both in the heart 
and in the aorta. In the absence of 
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ent ductus arteriosus and septal defects, 
and disease of the pulnionaiy artery or 
its tributaries, may give the impression 
of an enlarged heart. Disease of the 
pulmonary artery itself includes atltcr- 
oma, both senile and secondary to mitral 
stenosis or congenital defects, and the 
rare syphilitic lesion. When the liner 
branches of the pulmonary artery are 
affected, or at least when there is ]nil- 
monary hypertension, the artery enlarges 
in chronic pulmonary disease : and if the 
lesion is syphilitic, Ayr?‘aa's disrase in 
its most typical form ma}' rt'sull. 
Anenrisnial dilatation of the pulmonary 
artei-y is far more often associated with 
a congenital defect than with .syjthilis. 

Enlargement of ll'holc Heart. — 'I'he 
whole heart may be enlarged in com- 
bined lesions, such as mitral stenosis 
zuith aortic insufficiency or stenosis, in 
the advanced stages of congestizv fail- 
tire, occasionally in thyroio.rieosis, in 
myxedema, with arteriovenous aneurism. 
and occasionally in severe chronic 

anemia. 

% 

Erognosis of Cardiac linlargcmcnf. 
There is much truth in the statement 
that the larger the heart, the wor.se the 
prognosis, though it could sehhnn be 
applied directly to an individual patient. 
Also, it might be .stated, with reserve, 
that the heart once etilarge<l is ahvu\-s 
enlai-gcd. Auricular enlargement is 
borne better and longer than ventricular. 
Treatment should be directed to remov.'il 
or control of the underlying cau.se. 

ERYTHROCYTE SEDIMEN- 
TATION RATE IN HEART DIS- 
EASE. — In a .study of 164 ea.ses t>f 
heart disease by P. Wood (Quart. J. 
Med. S : 1 (Jan.) 1936), congestiz'e heart 
failure was found to retar<I the erythro- 
cyte sedimentation rate regardle.ss of the 
cardiac pathology, and might, therefore, 
mask activity of the disease process. In- 
creased sedimentation rates were found 


in raNfs n{ /;r%* ^ /n a 

an«! fnvtH’nriiiid /u. 
faredon: in th<‘ am- 

<liti<»n iinprtt\ftK thv ira»linu% apprnadml 
nunual. ’Ffu’ raft* wus haintl to lie 

incri'ast'il in ca^r^ of i fulocar* 

ditts and nui!t)nuntf vf r‘i Inu the 
t<\Nt i.s ut little* \ alnr in ihfsr I'nndiiinnK, 
Puliih^nary initirt inriraM^f! fho s<‘di- 
nanitutiMii rati* * /nr/:iai * inri.s af rlTurt, 
apart fruin syphihtir w as a<sc»ciatcd 

witli a nunual srdiinontatiun rate* ; anjLjina 
ut ivst Usually a sMnun\!uit in- 

croasrd rati\ Xmi nta! *^rdina"ntaf tun raten 
wore found iu i'asiw nf ithii ih*$^ r/ira- 
ffudic auf! 

In h yf^i^ti h*ut^ i the* sedi”* 

nu*ntatit>u rato was imrina! »«r '^'liuhtly 
inerrasrd, In tin* alwriua* ut r\auu»^is, 
cases were 

asMiciated with a iiunnal sf flnnciiiation 
rate* hut with marked c^au«jsis, the rale 
was uhuunnally s|*uv. Mdd cases ui 
thyrttttK%dctisis\ iu width cardtat' svmp* 
turns prtnluininatrth wrrr ass<H iaird with 
tiunnal sedimrntatiun talcs 

In Acute Cnrdinc Iniurctinn. K\ 
ShuukhuO* H, Ikniulas anti \h A. 
Hahiuuwit/ f Aim. hit Mrd *^:!lOi 

(hch. ) found th«* red ridl 

stuliuuauati«»n time ahuoitnath rapid iu 
2^? cases of acuit* cardiac infarction, It 
became rapid heiwem the sfaanifi and 
fifth <!ays. and returned to norma! 
tween the thtrteenili an*t thirl v ninth 
days, 't he ahuormal sediineulatiuu rale 
may uutlast the return itaujH-fature 
and leuk<R\vli* cuuni to muiual hv as 
much as 4 weeks; also it mav t^e ah* 
imrmnl wlum the temperature and leiikn* 
cyte cuum have been noimat thronjijh 
out* I'he test is of help in east*s with 
a hLstury of auj^jina pectoris., maairriiijii 
s<‘vera! days or even several wtadss previ- 
ously, which arouses suspicion of a 
recent coronary artery tUromhosis; also, 
it has proved a sensiti%‘e indicator of 
Hulisequent thromlmsis in the heart or 
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elsewhere, or of embolus or infection. A 
patient with an acute coronary occlu- 
sion should be kept in bed at least until 
the sedimentation time has returned to 
normal. 'Phe authors emphasize the im- 
portance of a careful search for infec- 
tion or infarction outside the heart be- 
f(n-e a cardiac significance is attached 
to a i-apid .sedimentation rate. 

EXTRASYSTOLES OF CLIN- 
ICAL SIGNIFICANCE. — As 

poitated out by bi. P. lioas and H. Levy 
(Am. Heart j. 1 1 : 2<)4 (Mar.) 1936), 
exti’u.sy.slole.s uKm offer valuable evidence 
of iiiyocardia! daiitiu/r or strain, and 
their tli.scovery shouUI always lead to a 
careful cardiova.scular examination in an 
attempt to tU-tei-mine their cau.se. A 
generation ago the pre.sence of exti*a- 
.systoles. or premature beats, often led 
to the pronouncement of a gloomy prog- 
nosis. ( h-a<lually it was realize<l that 
tlu'y an* fre<{uently fouixl in hcart.s 
otherwise normal, tuul largely by the 
teachings of Sir James .Mackenzie, jihy.s- 
icians learni*d to regard them as innocu- 
ous and to ignore them in clinical evalua- 
tion. At lejist 50 per ci'ut. of individuals 
with ext rasyst< ties have hearts that arc 
nornnd. as w<*!l as can be determined. 

l-hxtra systoles arise supptt.sedly from 
an irritable focus in the .auricular or 
ventricular myocardium, fttmmonly they 
result frtnu fiibacco, cotTee. or digitali.s 
intoxicafioti. < Jccasionally they occur in 
assttciation with i/ii// h/tidi/iv disrasc or 
with f/asiroiiifi'slittitt tiisturhatu'cs, being 
ttixic or reflex in origin. 'Pheir sudden 
:ippearanee aecttjnpanyitig Jin acute infcc- 
litnts disease intlicates that the heart 
nuisele has lM*en jl;tmage<l hy the toxttx or 
virus of the disejise, .Xuricuhir extra- 
.svhtoles tR*curring in patients with ad- 
vanee<l lu'Jirt disejise. particukirly with 
niitnil stenosis, are usually forerunners 
of jiurieuhir tihrillation. Multifocal ex- 
trasystoU's, /. «*.. (*xlr;isysto{es arising 


from different foci in the auricles and 
ventricles, are usually associated with 
severe myocardial disease. 

Numerous extrasystoles occurring in 
patients with coronary sclerosis usually 
indicate a progressive vascular lesion. 
At times in angina pectoris, extrasystoles 
appear shortly before the onset of pain, 
and disappear shortly after the cessation 
of the exercise that provokes the pain. 
In individuals with normal hearts or with 
valvular disease there is a diminution in 
the number of extrasystoles during the 
deceleration after exercise, while in 
patients with coronary disease the extra- 
systoles are increased in number with 
exercise. Short runs of extrasystoles or 
multifocal extrasystoles in coronary 
sclerosis may be followed by ventricular 
tachycardia or fibrillation ; in such cases 
the prophylactic use of quinidine sul- 
phate is indicated. Extrasystoles occur- 
ring with heart rates above 110 are 
usually indicative of myocardial disease. 
Extrasystoles in patients with active 
Graves' disease usually point to an ac- 
companying cardiac lesion. Extrasystoles 
occurring without any of the associations 
mentioned are of no clinical significance. 

CARDIAC EDEMA. — Treat- 
ment. — The therapeutic value of an 
organic mercurial diuretic (novurit) 
which can be given as a suppository 
has been investigated by J. Parkinson 
and W. A. R. Thomson (Lancet 1 : 16 
(Jan. 4) 1936) . According to the manu- 
facturers, this suppository contains 0.5 
( im. (7)4 grains) of novurit, a com- 
pound akin to salyrgan, combined with 
5 licr cent, of theophyllin, in cocoa butter. 
Novurit may be given intravenously or 
inti-amuscularly in doses of 1 to 2 c.c., 
each c.c. containing 0.10 Gm. (1% 
grains) of the mercurial salt and 0.05 
fun. (% grain) of theophyllin. In a 
study of 10 cases of congestive heart 
failure with edema, the average 24 hours’ 
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excretion of urine ])cr close was for the 
suppository 2470 c.c. (82.3 oz. ), for 
novurit intravenously 3435 c.c. (114.5 
oz.), for salyrgan inti'avenously 2()(X) 
c.c. (86.6 oz.). The previous aclniinisl ra- 
tion of amiTioniuni chloride resulted in 
an increased diure.sis with the supjxt.si- 
tory, as also occurred with novurit and 
salyrgan intravenou.sly. 

The patient was ke])t in bed, and a 
low-salt diet was ordered from the 
outset, with a daily fluid intake re- 
stricted to 20 to 30 oz. ( f)(K) to d(X) c.c. ) . 
For the fir.st 3 chu’s, or itntil the uritiary 
output was steady, no treatment Ix-yond 
rest was given. Ammonium chloride 
was given only for the 24 or 48 hours 
preceding the administration of the 
mercurial ])reparation. In most cases, it 
was given for 48 hours — 120 grains 
(8 Gm.) during the first 24 hours and 
90 grains (6 Gm.) during the second. 
Tn the few cases where it was given for 
24 hours only, the dose was 120 grains 
(8 Gm.). T!ie .salty ta.ste was di.sgnised 
with licorice extract or hy the suckittg 
of a lemon. 

With the siippositories. fiS.? jut cent, 
of the diuresis occurred within the* i'lrst 
12 hours, while the correspotiditig tigure 
for salyrgan intravenou.sly was 81.7 
per cent. The dinresis did not extend 
bej-ond 24 hours. No toxic or irritative 
effects of the suppository were tletected. 
Free evacuation of the bowels is desira- 
ble though not essential, atul if an 
aperient is necessary, it should he jjfiven 
48 hour.s before the suiipository. 

In a study of 25 patients with edema, 
at the Peter Pent Prigham Hos]>ital, 
M. N. Fulton (New fvngland J. .Med. 
214; 1092 (May 28) 1936) found 

mercurin suppositories to be an effec- 
tive and safe diuretic, producing re.sults 
comparable with those ohtaiiuxl by the 
intravenous injections of salyrgan or 
mercupurin. I'ollowing a period of 
several days’ observation, to allow for 


adequate digitah/ati«tn i.r a >.pontaiie()as 
diuresis, tiu* patient>, were gi\en 1 ( Ini. 
t 15 grains) uf ammonium chloride 3 
or 4 times a dit\ . \fter 2 to f tiays of 
this i-egime. the 'Uppi tsp. u-ie- were a<l- 
ministered usna!l\ the tjr>.t thing in the 
mtiniing folUming a ele;ni>ing enema. 
I’se of tlie suppositories was n-peati'd at 
intervals of 4 to <i days, tlx* palii’uts, 
meanwhile, cimtinuing on a daily tlosagc 
of 3 or *1 < hn, i-*, to I dram) of 
ammonium chl< »ride, 

Fach supposiior% , made of cocoa 
l)Utt<‘r base, contained ing. < 7’^ 

grains) of tlu* nicivurial s;d{ of meren- 
purin G'ii H-i ‘ X llg X";i t with- 
out any added the* >ph\ Him*, which is 
appro\imati*!\ 5 times the amount of 
mercury contained in 1 c c, t ptminisns) 
of merenptn in or s;d\ rg;m \ tew in- 
dividnals coin|ilained of slight rectal 
irrit.'ition and Utirnitig ffir 15 to 30 
juinutes jtfter the insertion of the siij* 
pository. \fter use i»f 1 to 15 supposi 
tories. its no inspnice were to\ic elTects 
oh.scrvcd <*iiher in the patient's condition 
or hy changes in the tnine or kidttey 
ftmetion tests, h'onr jsitients with ascites 
an<l edema with cirrhosis of the liver 
failed to respom! with satisf.ieiory 
diuresis, 

'I he .simplicity and ease of administra 
tion renders this form of therapv ver> 
snituhle in the tre.atmeni of edema in 
whicii tlu* use tif diuretics is indicated 

CAHDIAC; fsyc:h<>srs and 
N KU HOSES. — PSYCHOANALY- 
TIC OBSERVATIONS IN CAR- 
DIAC DISORDERS. \s st;«cd hy 
K. .X, and W. ( Mennitiger < -\m. 
Heart J. 11: 1(> t.fan j !'>.«»), the lack 
of ctKiperation iK'tween cardiologists and 
psychiatrists i.s tleplorafde. localise it 
hinders Ixith of them ami retartls scien 
tillc knowledgt*. 'I'he cardiologists ;tc- 
knowledge the nee<f fiir psychiatric help 
in complete understamling i>f their cases. 
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and the psychiatrist.s would profit greatly 
to learn more of the ways in which 
thwarted instinctive demands are organic- 
ally rather than behavioristically ex- 
pressed. d'he greatest single subject in 
the more definitive recognition of specific 
einotioi:al factors and vectors is the 
appreciation of h'reud’s concept of the 
unconscious. Intuitively every thought- 
ful person is aware of the existence of 
unconscious emotional factors in his 
thinking, acting and feeling, but there 
are strong repressive forces striving to 
deny it the consideration it de.sei-ves. 
.Moreover, physicians in particular have 
I>een traditionally e<lucated to distrust 
their intuition. 'I'he j»ractical <lirficulties 
iti carrying throtigh a thorough psycho- 
tinalytie investigation are great; there- 
fore. it is otily ati exceptional ctise in 
which the t'lnuluitial life of tiu* cardiac 
invali<l is stndi<‘tl bey4>ti<l the .sui)erficial 
de.scriptive phase. In same instances it 
appetirs to relate so specifictilly to the 
illness that it s«'eins us if the etnotional 
factors enter int<t tfie eti<ilogy of tlu‘ 
iUstess. 

.Many patients are seen whose chief 
symptoms si-em to he referable to the 
heart. ‘I'lu* pn-sentitJg symptoms of pre- 
I'ordial pain, dyspnea, palpitation and 
tachy cardia engage the pati<*nt*satt<‘ntion, 
and he, in turn, uses thetn to engage the 
physician’s attcjjti**ji serving as a pass- 
j«»rt lo the land of illness. Some of the 
al.arming eas«'s have been in part the 
result of nnfortimate snggesti<tn (tf the 
well meaning pin siei.an, who himstdf 
alarmed at siuneitf t lie symptoms, proph- 
esied a serious outcome, or .simwed 
sii mneh solicitude ;ui<l auxk'tv over 
their discMVi-rv as to gratify to the 
fullest extent tlie patient's hopes and 
fears. < Vcasioiially, some con.seious rea- 
son exists for the fear atnl for the e.\- 
eessjye need f“r the pr*»rection atTor<!e<l 
hr the physician; and mcasiotially. also, 
organic factors are actually present and 


advanced to such a point where even the 
discovery and correction of the emotional 
factors is of secondary importance. 

While the psychoanalytic studies of 
cardiac cases are too few for any 
definite conclusions, it appears that heart 
disease and symptoms are (sonietiines) 
a reflection of strongly aggressive 
tendencies which have been totally re- 
pressed. Characteristically they appear 
in a man who was strongly attached 
emotionally to his father and often 
hostile to his mother. The conscious af- 
fection for the father completely obliter- 
ated the deeply buried hostilities for him. 
If, then, the father has heart disease or 
.symptoms of heart disease, it is typical 
for the patient to include these symptoms 
in hi.s identification with the father but 
to carry out the inexpressible patricidal 
impulses reflexively by unconscious focal 
.suicide. It has been suggested by some 
analysts that this identification is not 
with the father so much as with the 
father’s preferred love object, i. e., his 
wife, the patient’s mother. That the 
aggressive tendencies seem to be im- 
I>ortant in the development of heart in- 
volvements is supported by the fact that 
coronary .sclerosis is so much more prev- 
alent among men than among women. 

CORRELATION OF PSYCHIC 
AND SOMATIC DISORDERS.— 
The importance of the correlation of 
the p.sychic and the somatic symptoms 
in diagnosis i.s stressed by J. L. Fetter- 
man (J. A. M. A. 106:26 (Jan. 4) 
19.16). Not only the local region, but 
also the central mechanism must be con- 
sidered. The diencephalon — connected 
with the. cortex, midbrain, pons and 
spinal cord — contains the centers for the 
autonomic outflow ; through the dienceph- 
alon ajicl the vegetative pathways every 
luiinan emotion is “physiologized.” At 
times, organic disease is over-shadowed 
by psychic cotTiplaints or by social catas- 
trophes, a marked fear reaction may be 
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the responsible factor. In other instances, 
any lesion or virus may directly or re- 
flexly disturb the diencephalon and 
cause visceral symptomatology which 
may be mistaken for a neurosis. 

It is generally accepted that organic 
disease may cause or appear as psychic 
disorder, and that psychic and somatic 
disorders may coexist independently ; but 
the fact that psychic disorders produce 


decision causes insomnixi. ;iml fear 
sprexids through the autonomic system 
to upset .any and all <»f its functions. 

Neuro.ses ;ire of many types aiad h.ave 
many causes, and whetht'r Meyer’s psy- 
chnhiologic concept, h'retid’s psycho- 
.anxd3-tic theory' or .some other is .accepted, 
the patient exhibits a Lack of the integni- 
tion ]K>sses.sed by tlu' averagt* normal 
individiuil ; his .activity' is diverle<l 
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physiologic and even structiinil ab- 
normalities has not received sufficient 
attention. However, many cases ai'C re- 
corded in which psj'chic factors hxive 
caused profound digestive disturlxinces, 
affections of skin and liver, or other 
derangements of viscenil function. Car- 
diac disorders may be among the earliest 
symptoms of psychotic illness. Definite 
changes in the functioning of the veget«a- 
tive system accompany psychoses : con- 
flict causes dizziness, di.scouragemcnt, 
disturbance of the cardiac cycle ; despair 
deranges digestion ; shame alters the 
skin color ; tension induces tremors ; in- 


tlirmigh vegetsilivf patterns ; eortieal con- 
trol is jHior. lnen*ased si-nsitiveness. iti- 
trospeetion, suggest ihiliiv all generate 
fe;ir; xind neurotic sianptoins sts-njingly 
form ji vici<ms cycle fiJt'ged hv fear 
(h'ig. 17). \‘iscenil changes may serve 
the ego u.sefnll.v b\" e.xeiting interest in 
hndih' tli.sturh.'inees, .screening tlecper 
emotional .stntins from the patient anti 
society. 'I'he neurt>tic illness serves as 
a flight from reality, a ctnnpensatit»n for 
inferioritj’, and a stnircc ui sxanpxithy 
and .sometimes alsti financial gain. 

The reality of neurotic s_vinptoins, 
however unphy.si«>logic they seem, must 
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be accepted, for through the autonomic 
system actual physiologic and even 
tissue changc\s ma}' take place (Fig. 18). 
Certain characteristics common to neu- 
i-otic symptoms nevertheless reflect their 
central origin ; they are 'Avidespread. 
j>olvs\*stemic, suhstitutiv<s ominous.’’ 

CARDIAC PSYCHOSES AND 
NEUROSES* As pointed out by J. 
C, ^hiskin ( Am. I i<‘art J. 12 : 536 ( Nov.) 


The treatment of cardiac psychotic re- 
actions includes ; ( 1 ) the removal or 

reduction of exciting causes. It is 
well to bear in mind the sensitivity of 
some individuals to certain sedatives and 
somnifacients, the cumulative effects of 
bromides, and, especially, the sensitivity 
to combinations, such as amidopyrine and 
phenobarbital. Disturbances of cerebral 
circulation may depend upon congestive 
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fH'twpc'n {HH0rdpr«l emotional states and commoner neurotic syndromes 
lt\ w.iy i»i aittonoiiiic nervous system. (I’etterman : J. A. M. A.) 


{isvfhutic rf.-ictiojis in thfCour.se 
of urtiunu- lu'url tiisfust* uuty vary from 
miM hfh;»\i<»r ♦iistui!»anffs to .st'verc re- 
actions. nyiuf'tititta umst comUKuiIy 

tthsto vt'il fiuiu'lf states of Cfuifusion with 
• lisoi'itattaiion. hailuciuosis. persecutory 
treiuis. ai»»l states of psyehoiuotor excite- 
utem, rite t.vj*e am! severity of tlic re- 
action tlepejttl ujioii tite prepsychotic 
jKTsoiiaHt y, up«»i! renal to.xeiuia, acitiosi.s, 
tlruijs. cerebral ano.xemiu associateh with 
Cfiuj^e.stiou, etiejtia aiitl small area.*? of 
softenitifi, ami iti s«*si»e canc.s upofi cn- 
ftircet! inactivity anti reHtX-lctl }Kun. 


failure, which should receive attention. 
When occlusions of small vessels are 
Kiuspcctcd, potassium citrate early and 
the iodides later may prove of value. 
(2) Some form of regimen and psycho- 
therapy which will depend upon the type 
t>f the psychotic reaction and the as- 
sociated cardiac condition. The danger 
of self-injxtry resulting from delirium 
or emotional depression, with the need 
of proper supervision and at times of 
actual restraint, should not be overlooked. 

Cardiac Neurosis. — This implies a 
series of complaints referable to the 
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precordium or to cardiac rate or rhythm, 
which are only a conspicuous part of 
the total neurosis. Whether the disease 
arises as a result of structural changes 
in the soma, of abnormal chemisnis, or 
of emotional conflicts or abnormal 
psychic tensions, a change of affect t)f the 
individual (the subjective phase) and 
corresponding changes in the neuro- 
muscular, autonomovisceral, and secre- 
tory functions (objective evidences — 
emotional exiiression) takes place. Rven 
with painstaking investigation, organic 
disease may not be correctly diagnosc<l, 
and the cases managed as neiua^ses. I'or 
therapeutic purposes the diagiioxis of 
psychoneuroses and neuroses implies the 
absence of any primary structural or 
chemical disease ; the existence, in the 
majority of cases, of a certain constitu- 
tional make-up (the predisposing causes), 
the occurrence of precipitating cn' ex- 
citing causes, and the formatioJi of 
symptoms which may be in the psychic 
or in the physiological sphere or in both. 
The constitutional factors may be in- 
herited or acquired, frequently as an in- 
tegral part of the psychosexual develop- 
ment of the individual. Symptom forma- 
tion results from the action of some ex- 
citing cause, such as an injui’y, infection, 
a chemical disturbance, or some emotional 
stress. The syiiiptonis may vary in 
severity fi'om a slight headache, iiicreased 
fatigability and irritability, to devastat- 
ing visceral disturbances, intractable iu- 
soiimia with marked agitation, and alarm- 
ing loss of weight, h'reciuently, the 
clinical manifestations completely over- 
shadow the primary constitiitional factors 
or the immediate preciijitating mechan- 
isms. Anxiety is the central symptom of 
nearly all the neuroses aiid psychoneu- 
roses, and is of fundamental inxportatice 
in the management of cardiac neuroses. 

One hundred cases comprising anxiety 
neuroses, conversion hysteria, anxiety 
hysteria, compulsive-obsessive reactions 


and neurasthenia have hei-n revi{‘we<l In 
\'askin from the .stamljxvint <tf canliac 
symptoms, family history, personality, 
precipitating causes, mode'' of treatment 
an<l end-results. 

Anxiety Neurosis. 1 nder this hea<l- 
ing are included thost* neuntses char- 
acterized by episodic occurrenc<‘ of 
anxiety, accomi)anied by tlefmite '.omatic 
symptoms, aiul by complete or n<‘ar!y 
complete freedom from all s\'mptoms l»e- 
tweeu attack.s. ’^I'he nuist common somatic 
manifestation presented by eticli of the 
9 ca.ses in this gnuip was polpit<itioii. 
;iccom])attied by anxiety, trembling, atid 
general weakness - fr<‘quently ;uvoui 
p.inied or followed by jierspiralion. The 
personality make-up is not of particularly 
great .signiticauce. .\s tlie most common 
cause is to be fouiul in irregularities of 
the sexual tict, th<‘ treatment consists 
largeh' in the remov:d of the cattse, 
in suggesticfu. encouragement. an<l other 
.superflci;il modes of psychotherapy, 
and in sedative medication. In the 
maj(»rity of ca.ses, the rt'stilts an* favor 
al>le: in this .series, all eases reeovered. 
there being (»nly 1 reeurrenee. 

Conversion Hysteria. Ihnler this 
term are <le.signate<I ftirins of psycho- 
neuroses characterized hy mot<u', sens<»ry. 
visceral, and episoclte phen<»tnena (con- 
ver.sion symptoms ) :iecompantec! hy little 
or no anxiety, not <Iue to any physical 
or biochemical almonn.alit \ , ami trace 
able to s<ime definite iisychogenic cause, 
(.’ardtac complaints are not prominent 
symptoms, consisting of vague precordial 
])aius or a .statement hy the patietit that 
he has “heart ilisease” hut unaccom- 
panied hy any overt anxiety. In 12 
pntient.s in this .series, 2 complaitted of 
heart weakness. 1 of precorditil pain, and 
2 of “cardiac disease." 'riu* faniily 
history and the per.sonality of the patient 
play a considerahle role. fl'Iie precipitat- 
ing causes were relateil chiefly to marital 
difficulties, death in the family, or to a 
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fooHn.i^ of economic iii.sccurity. Siigges- 
lioii ill some form is probably the fii-st 
method of treatment; attempts at com- 
]>romise formation in marital and econo- 
mic. (lilbculties also requii'c and deserve 
considerable attention. Nine patients re- 
covere<L 3 improved, and only 2 had 
recnrrt'iK'e.s. 

Anxiety Hysteria . — Under this term 
are <lesignated conditions showing a 
variety of somatic complaints not due 
to jirimary organic or biochemical dis- 
txirbanc<‘s, acet impanie<I by difTusc anxiety 
or by phobic plienomena, and traceable 
to p.syclmgenic. often uncon.scions, causes. 
C^'iniidc coin arc fairly coitsfaiif 
ami oftc)} .'ici'crc. In the 63 ca.ses in thi.s 
series, chang<-a]»ilily of pul.se i-ate and 
fretinent attacks of tachycardia were ob- 
serve<l in 4.U actual dyspnea in 13, pre- 
conlial di.scomfort in 24. di/.zine.s.s and 
espe<'ially fear of canliac death in 18, 
transient elevation of blood-pressure in 
17. and fear of being left alone or going 
out xmactmmpanied in 13 ca.se.s. Three 
patients ha<l previou.sly been sxibjccted to 
subtotal thyroi<iectomy without any im- 
provement of ,>yini)ttnn.s. In this gi'oup, 
th<> family hi.stttries indicate a large pro- 
portion <d ncitraf/jfJiir and psychopathic 
ancestry: and the personality hi.stories 
in<Hcate a large neuropathic element. 'Fhe 
predisposing causes are usually deep- 
seati'd, vvhih" the precipitating factors arc 
munerou.s and varied. Mven without a 
tleep analysi.s. only by review of the 
precipitating factors, it may be observed 
that these patiejits have a great deal 
of disKirtion in psy cho.se .xual develop- 
metit an<l attitwle. fn atldition to numer- 
ous somatic complaints, the i)resence of 
<lilTuse anxiety, and numerous phobic 
phenomena make the management of 
these cases trying, recpiiring a great deal 
of ingenuity. Uleven patients required 
hospitalization, as it wa.s impos.sible to 
manage tliem at home. Encouragement, 
suggestion, and hospitalization were of 


limited value. Compromise formation 
is of importance, especially in cases of 
marital difficulties where the illness of 
the patient is probably the most im- 
portant element in the marital infelicity. 
Sedative and tonic medication proved 
indispensable in most of these cases. 
Perhaps the single most important thera- 
peutic agent was partial analysis; but, 
because of time consumption, expense 
and the resistance of a number of 
patients, it is not always practical. 
Twenty-one of the 63 cases recovered, 30 
improved, and 6 showed no improve- 
ment ; 18 had recurrences ; 6 developed 
psychoses. Thirteen of the 21 patients 
who recovered received a partial analysis ; 
among the recurrences not one had 
partial analysis. 

Compulsive-Obsessive Reactions 
(Psychoasthenia of Janet). — Under this 
term are designated conditions charac- 
terized by the existence of irrepressible 
thoughts and irresistible impulses de- 
signed to avoid anxiety, by the patient’s 
recognition of the absurdity of these 
thoughts and impulses, and by the ap- 
pearance of anxiety when the patient 
attempts to “disobey” the thoughts and 
impulses. Palpitation and a feeling of 
impending death is the penalty of at- 
tempting to disobey the irrepressible 
thought or impulse. The family his- 
tory is not predoiiiinantly significant, 
whereas the personality history shows 
a very definite neuropathic trend. By 
2 mrtial analysis neurotic traits are found 
to have existed since childhood, but were 
thoroxighly integrated in the personality 
make-up, and did not produce disabling 
.symptoms until somewhat later in life. 
'File i-)recipitating causes are largely in 
the psychosexual sphere. In this form 
of psychoneurosis, treatment other tha-n 
a partial analysis is of little value. How- 
ever, the patients do have periods of 
anxiety, when encouragement, sugges- 
tion and sedative medication ai'e of 



54 


MEDICINE. 


definite value. Of the 13 cases in this 
series, all received a i^artial analysis, 2 
with the aid of amytal narcosis. 

Neurasthenia. — By this tonn is un- 
derstood a relatively rare disease begin- 
ning in early life, lasting with intermis- 
sions throughout life, and characterized 
by abnormal mental and physical fatiga- 
bility and irritability, various somatic 
complaints, mental depression, and in- 
somnia. Neurasthenia as a primary <lis- 
ease is to be distinguished from the 
neurasthenic symjrtom-complex which is 
of common occurrence in niany and 
varied somatic, endoci'ine, and metabtdic 
diseases, as well as in the psychoses, 
neuroses, and psychoneuroses. I’alpita- 
tion, precordial discomfort, and “heart 
consciousness’’ were present in the 3 
cases in this series ; all had a neuro- 
pathic family history, and all showed 
temporary improvement with sttitable 
rest regimens and living within the 
botmds of their physical and mental 
capacities. 

In the final atialysi.^ the diagnosis an<l 
successful treatment of canliac neitrosis 
depend upon the ability to determine the 
etiological factor.^, which is not always 
an easy matter, d'he high incidence of 
neuropathic inheritance is in keeping 
with the civilian types of psychoneur- 
oscs. The precipitating factors embrace 
a wide range of economic, social, mari- 
tal, and psycho.sexual componeiits. In 
anxiety neurosis aitd conversion hysteria, 
the caixses art; ndatively superficial, 
while in anxiety hysteria and com- 
pulsive-obsessive reactions they are 
more profoimd and are more intimately 
associated with the p.sychosexual life. 
Probably the clinical manifestations re- 
sult from the cumulative action of vari- 
ous factors. .Vt times, it is <lifficult to 
state whether the “precipitating cau.se” 
is really a cause or only an evidence of 
disease, which is jjarticularly true of 
marital infelicities, which are not in- 


frecjueiitly determined by the subtle 
neurotic attitudes of the patient. In a 
large ]n‘oj>ortion of thi‘ 17 cases of 
marital infelicity in this series, the 
neunxticism of th<' patient was the de- 
termining cau.se of the marital <iiscor<i. 
Mgo and herd in.stinct mt>ti vat ions, as 
observed in ectmomic insecurity ; fears 
{)f criminal puni.shment ami of social 
o.straci.sm ; ‘‘oUl maidedness.” ami similar 
related factors play an imiH»rtant role 
as precipitating c;ius<'S iti the psycho- 
neuros<*s. (hi the other hand, then* is 
ti large ])ri»portion of patients in whom 
the disturbance of the love life nndoubi- 
etlly acted as a <Ietermining eanse. b'rig 
i<lity was encouutere<l in 11 and homo 
se.xiud tremls in Itt eaM-.. occurring 
almo.st exclusively in the anxiety in s 
teriti ajid compulsive ohsessixe reaction 
gn lups. 

.\ttempts :it compromise forrnation 
proved of ilefinite value in siinu* cases 
of marittd infelicity, in situations asso 
cialetl with a fe«*Iing of ecomutuc in 
security, “ohl maiiledness.” fe.’ir of 
ostracism, ami in related conditions, the 
great m.ajority heitig cases of anxiety 
hy.steria. Appropriate coni raci'pt ion is 
freijnently u relatively simple am! In'iie 
licial procedure, <*s|H'eiaIly in anxiety 
neurosis. Partial analysis proved of 
definite henefit in most «»f the eases of 
convt'fsion hysteriti, anxiety Insteria. 
an<l compulsive •oh.sessive reactions, 

Mo.st rccut'cnV.v were altaine«i in the 
anxiety neuroses in whicli the causes 
could be elTeotively itilluenced, and least 
in the coiupttlsive-obsessive reactions 
which are accompanied hy ileep, resis- 
tive psycliose.xua! distortion. The re^ 
eoveries in conversioti hysteria, treated 
chiefly by suggestion am! encourage- 
mejit, were good. In anxiety hysteria, 
the recoveries were lH*tter thatj antici 
puted, the majority being attained by 
partial analysis am! attempt.s at com- 
promi.se formation. 1 mprtn'cuu'nt was 
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ob.scrvecl chiefly in anxiety hystei'ia and 
in coinpul.sive-<)l).ses.sive reaction.s. The 
failure of iinprovenient in cases (6 
anxiet}' hysteria and 3 compulsive- 
obsessive states) is ascril)e<I to the 
.severity of the clinical coiulition, the 
failure' of codpe'ration or actual resist- 
ance on the part of the patient, and 
I)rol)ahly, what is nio.st important, to a 
lack of therapeutic acumen on the part 
of the phy.sician. I^rcurrt'iia' was ob- 
ser\'<‘d in 24 cast's, 18 of which were 
anxiety hy.steria. In the majority of 
instances, the recurrences were li'aceable 
to the incidence of new or reactiv'ated 
pr<*cipitating' cau.se.s, and, in many in- 
.stances. to inadesjuate treatment of the 
precetHnj 4 attack. 

LVMPHHDHMA EX- 

TRHMITlIiiS. .\fter a stu<ly of 300 
ca.ses of lymphedema of the extremities, 
ot>servefl ;it the l^Iayo t'liiiic, 1C. 
Allen ;md H. K. ( Ihormley (Ann. Int. 
Med. { Xov. ) l<>k5) olTer a 

clinical classiticatiotj atid discuss the 
etioloji»y, diajinosis. an<l treatment t»f this 
coiulition. Recent studies of thetuuitomy 
an<l phvsiolojiy of lymph vessels, us that 
by ( K. 1 irinker ami M. 1C. I'ield 
(l‘>3.^>, have allied in the under.staml- 
injf of lymphedema. 

Anatomy and Physiology. I,ymph 
vi'ssels are closed vessels, with an im- 
hroken <*ndothelial lining*, bathetl on the 
uuisitle f>y tissue fluid. ICvery main 
blood vi'ssel has an accnmpanyinj.t: lymph 
vessel. In the le^. there are .superficial 
and lieep systems of lymph ves.sels with- 
out any eomimmicatiou lietweeu them 
except through the |M>pIiteal tuul inguinal 
lymph mules. In the arm. the .superficial 
lymph vessels empty into the axillary 
nodes or. mucli less freiptently, into 
the ilehoidopecioral or supraclavicular 
noiles; the deep !ymj>h vessels run with 
the large vessels to empty into the 
a.xillary lymph mules, with or without 


the intervention of the deep cubital 
lymph nodes. The superficial and deep 
lymph vessels are connected at the elbow 
by the deep and superficial cubital lymph 
nodes. 

If a large lymph vessel is cut, the 
circulation is carried on by collateral 
vessels ; later, there is a regeneration of 
the passage between the two cut ends, 
and the collateral circulation recedes. 
Collateral lymph vessels develop a few 
days after ligation of the main trunks. 
Regeneration of the lymph vessels is 
rapid ; as early as the fourth day, they 
cross the scar of an incision, and then 
by the eighth day, regeneration is physi- 
ologically adequate. The endothelium of 
the lymph vessels is more permeable 
than that of blood capillaries. Active 
or pa.ssive contraction of skeletal muscles 
plays a mo.st important part in the move- 
ment of lymph of man, the valves of 
the lymph vessels serving as the most 
important accessory arrangement for 
moving lymiDh forward. Lymph con- 
tains fibrinogen and prothrombin, but 
it clots more slowly (from 10 to 20 
minutes) than blood (from 4 to 6 min- 
utes) owing to deficiency of thrombo- 
plastic substance, ordinarily supplied in 
a large degree by blood platelets, which 
are absent in lymph. However, coagu- 
lation of lym])h occurs whenever cells 
in contact with the lymph stream un- 
dergo necrosis, or whenever lymph stasis 
and living bacteria in lymph coexist. 

Experimental Studies. — In 1934, 
1 lomans, Drinker and Field produced 
lyiniihedema in dogs by the injection 
of a .solution of quinine and a suspen- 
sion of silica into lymph vessels of sev- 
eral areas, causing a thrombosis of these 
vessels. .X steadily increasing content of 
protein was found in lymph; the deep 
layers of the skin and subcutaneous 
tissues became the sites of an increasing 
fibro.si.s. Attacks of acute lymphangitis, 
with fever and pro.stration, occurred 
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spontaneous!}'. lleniolytic streptococci 
could l)c recovered from the e<lematous 
tissue at the beg'tnninj? of tlie attacks 
but never at any other time. When 
thorotrast was injected into the e<lema- 
tous le^>s, the direction in which it flowed 
depended eiitirely on f^ravity : it I'an 
towar<I the foot just as well as away 
from it, throuj^h capacious, vaivc'less 
series of ])ond-like and river-like lym]>h 
ve.Hsels. 

Etiology of Lymphedema of Man. 

- -Lymphedema of human heiug.s a]>- 
pears to have a multiple etioloji}. 
“r.ym]')h .stasis occurs primarily as a 
result of obstruction that is proilucisl 
by inflammatory or noninflammatory 
])rocesses, or by lymphaffiectasis. which 
occurs in as.soc.iation with c<'n,ifenital 
lymphedema. When oh.struction occurs, 
the intralym|)hatic pre.s.sure increases, 
and eaiises dilatation of lymph vessels 
with subse(iuent insufTiciency of the 
valves, forcing' lymph to seek new 
channels which are sui)]>lied inade((uately 
with valves. Since valves are very im- 
portant in cau.sin^ the lymph to tnove 
centrally, incompetence of the v.alves 
causes further stasis of lymph. 'I'he 
protein content of the lymph increases 
and libroblasts proliferate rapidly, since 
the lymph is an excellent culture 
medium for the j^rowth of fthrobIa.sls. 
This fibrosis contributes further to 
lymph stasis. .\.s a re.sult of the in- 
creased quantity of lymph in the tissues, 
attacks of acute inflammation may re- 
cur, producing? throinbo.sis of lymph 
vessels, more .stasis of lymph, an<l, 
hence, more fibrosis. I'he cycle, which 
is a vicious one, consists of .stasis of 
lymph, fibrosis, inflammation with fur- 
ther stasis, and hence, mcjre fihro.si.s.’* 
Classification of Lymphedema of 
Extremities. — Cases of lymphedema of 
the extremities may be <livided into 2 
main groups, via., inflammatory ami 
noninflammatory. Such division imli- 


cates the ori,tiin;i! ".l.-ite ; Ivmphedema 
which i> ttfiginall} noninflammatory, 
may he complin', "ited eventualL' hy in- 
flammat* ax change-^. 

t "l v-.-.!! H \ 1 toS' I'l .too I S Iti I ^ n I'lIKDKMA 
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M \tMW\ L\ M mil l>! M \. - 
Primary Lyinphrtirnut. ” l.ymphrdrma 


prrro.v" aiTi-cfeil fcinale jwiticnt'* pre- 
dominantly ( K7 per cent, of euM’.sl. 
ami in the majority of iusttuu-rs ((»5 jht 
cent.) had its onM*t In'twecii U> ami 24 
years, inehisively. 'riie swelling tnamrs 
sptmtuneouHly, whlmut known catjse. 

( )rdin;»'ily, at the onset, a pnfiiness 
ahunt the foot or ankle is nutice<l, which 
is wor.se during long |K*ritsls of aetivity, 
<luringthe mense.s, and in warm Wi’ather. 
kest in he«l and elevation of the ex- 
tremity proiluees temp<»rary <ljs,apiK*ar • 
ance of the etiemu. ( )ne Iowxt extrem- 
ity may Ik* atTeeted exclusively f 70 per 
cent, in this series), or huth h*gs simul- 
taneunsly, «>r one may swell mouths or 
years after involvement of the either. 
In some cases the .spreael of the etlema 
may he rupid, the entire limb becoming 
involved within a few days t»r weeks ; 
in many instances, the swelling is Hinited 
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to the foot or ankle t)r does not extend 
above the knee. < Iradnally the swelling, 
whatever its liniitations, becomes more 
marked ; elevatiem and rest in bed cause 
its reductioii but not its <Hsa]j)pearance ; 
the .snujoth skin becomes i‘ongliene<l, and 
the hitherto soft edema become.s re.si.st- 
ant to pressure ; tlu^re is actual hyper- 
trojdiy of tis.sue, and the limb becomes 
unsightly, ungainly and uncomfortable, 
with dull, heavy .sen.sation, but no actual 
pain. ,\eute lymphangitis and cellulitis 
occur infre<{uently tin 1.^ i>er cent, of 
the cases studied). I’leerution of the 
skin does not oectir. 

The pre<lomin;mt inci<lence among 
females, the onsi't in the majority of 
cases during a<Iolescence. an<l the ac- 
centutition during jiienstruation tend to 
indicate that tiu* reprotluctive organs 
jilay a part in tlte etiology. It is possi- 
ble that the entire explanation rests on 
a congenital under<leveIopnu*nt «>f lymjdi 
vessels, or their in:d>ility to <lev<‘lop 
quickly <'n»)ugh to supjily a<le<iuately ti.s- 
sties that are growing rapi<ily. lamita- 
ti<»n tin* «liseas«’ t»» the Uvv\a*r e.xtremi- 
ties itidicates that gravity is ?in importtint 
factt*r in the <!e\«’|opnjent. 

( lyiuf'lu'tlt'Hta may be either 
simple or fatuilial the sw<-Hing, usu.ally 
of on<* lower eMreinily, beitig pre.setit 
at Ihrtin In (be tumilutl known as 

Mitroy's dist-tisf ( 1K«I2), several per.s<in.s 
in the same family have lymphetlematous 
sw<'Uing «*f one or tnore extremities. 
In the 3lXt t-ases of this seriv’s, there 
were tio instauees of ,Milr(»y’s tlisease. 
lunnilial Ivmphedetita is not Milroy’s 
disejtse unless ihi' eondilion is con- 
genita!: many eases called "Milroy's 
tliseast*” are »lonhl!ess examples of 
Iymphe«lema preei»\ with ti familial 
prediU*cti«»n. Keeetil pafhttUtgic studies 
{!'. H. Mas4,n ata! E. V. .Mien: .Mti. J. 
I>is. t hild, TM5) of 

tissues reiiHivetl frt»m jiatients with con- 
genital Ivtnpheileina show that witlely 


dilated lymph spaces and connective 
tissue occupy the space ordinarily taken 
up by subcutaneous tissue. 

Secondary lymphedema may be the 
result of occlusion of lymph vessels by 
metastasis of malignant disease to ad- 
jacent lymph nodes. Pressure outside 



_ Kif?. 10. — Confirenital lymphedema affecting 
right arm and face of a girl aged 5 years. 

( IViason and .\Ilen : Am. J. Dis Child.) 

the lymphatic trunks occasionally may 
(irodnee lymphedema. Secondary, non- 
in llammatory lymphedema may occur in 
ca.se.s of Hodgkin’s disease, or lympho- 
sarcoma, or it may follow surgical re- 
moval of lymph nodes and lymph vessels 
for malignanl disease distally situated, 
or for tuberculosis. It also may occur 
after treatment tvith radium and :r-rays. 

l.NKI.AM MATORY LyMI’HEDEMA. 111- 

tlammalory lymphedema is characterized 
l>y .single or recurrent attacks of acute 
cellulitis and lymphangitis. The contrast 
between lymphedema of inflammatory 
origin and of the precox type is strik- 
ing: in the former, progression is by a 
scries of attacks with sudden onset and 
severe .systemic reaction with chills and 
high fever; in the latter, the history is 
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mei'el 3 " one of slowly progressive eclenui. 
The acute inflammatory attack may lie 
preceded by a short period of distress in 
the extremity or in its proximal lyiiiph 
nodes ; and in a short time, a small 
reddened area sprea<ls until a consider- 
able portion of the extremity is swollen, 
red, hot, and tender, and its lymph 
nodes are tender and svirollen. 'I'he high 
fever lasts for a period ranging from 
a few hours to 2 or 3 days, with marked 
malaise, which may ccmtinuc after the 
temperature returns to normal. 'I'he 
abnormal condition of the c'Xtremity 
recedes slowly in from 4 to 14 days, but, 
after all clinical signs of acute inflam- 
mation have di.sai)peare<l, swelling is 
present in a greater tlegree than l)efore 
the attack. 'I'he organism chiefly re- 
sponsible for the attacks of acute in- 
flammation is the sti'cptococcus. 'I'he 
advanced stage of inflammatory lyiiiph- 
edema has been called “rlcphaitdasis 
•nostras strcptoc/ciu's:' ' 

The chronic form of lymphangitis of 
the spontaneous type is t'xceedingly 
rare. In such cases, thC' aiTecte<l leg is 
]>ersi.stently warmer than the other, ami 
a I'eddish di.scoloration of the .skin is 
pre.sent. In many instances. lymph- 
edema following injury or infecti<m 
develo])s without the intervi'iitioti of 
acute attacks of lymjihangitis and cellu- 
litis or of clinical manifestations of 
chronic lymphangitis, the infection be- 
ing of a subclinical nature. 

, Primary lymphedema signifies the 
condition resulting from single or re- 
current acute attacks or from chronic 
lymphangitis and cellulitis not secondary 
to any knowm local abnormality, .such ns 
venous or lymphatic stasi.s <ir extrane- 
ous infection. In some in.stances, the 
lymphangitis appears to occur in much 
the same spontaneous manner as tonsil- 
litis or phlebitis; in others, it ntay be 
due to infections introduced into the 


lymph vesseks through minor portals of 
entry unnoticed hy the patient. 

Sectmdary lymphedema indiv'ates a 
eomlition resulting from Ivmphangitis 
.secontlaiy to known cau-’Cs. Trieho- 
phyiosis .ahout the toes may imluee rectir- 
rent attacks of acute 1> mphangitis. 'I'he 
inflammation and the n*suitant edema 
are onliiuuily limited to the foot and 
ankle. It is not clear whetlu*r the 
triehophylie infeetion seem-, to Ik- <leti- 
nitely related to the acute iidkimmatory 
atlaeks. ins(;inees which strongly sug- 
g«-st th.'it the 'frieliopliy ton i«- directly 
or indin-ctly re-.ponsjhf*' for the .aente 
attacks are those in which marked evi- 
<U‘nce of irichophutc infeetions. sueh as 
destinamatioji and tin- oeeurri’uce of 
vi'sicles, preeeiles fla* apiK-arance <if 
cellulitis and lymphangitis. I 'reiimmey 
and systemic liiseases, -.neh a-, influen/a. 
typhoii! fevi-r. pneumonia, malaria, ;ind 
lilaria.sis, m.’iy lea<l to reeurnait att.aek'- 
of e<*nuHtis and lympluiiigiti'', and re- 
.suit in lymplu’dema. K\e<>pt in cases of 
tilariasis, it is po.ssibb* that the original 
lesion is thrumhophlebitis ih.at j»r«*duces 
lymphatic as well ;is \euous «H'clusion 
( nouKins). with subseijiu’iit atUicks of 
lymphangitis, and. eventually, clinical 
lymphedema, lantd iitllammaiiim ar in- 
jury of tissue, sneh as contusions, Iac«*r' 
atious, and furttncles, most commonly 
lead to the proilnction of lymphedema 
through the intermediation of attacks of 
lymphangitis. 

Differential Diagnosis. Tlu* 
brawny, indnrateil skin and the hyper- 
trophied limit ttf ailvanced lynipliedeina 
hear little resemhiance li» manifestations 
of e<lema itt other <Useases. When un- 
ilateral, it can 1 h* distinguished witliout 
ilifticulty from the edema of tjenertil 
systemic diseases, such Jis my«H*.'irdia! 
failure, nephritis and myxedenm ; when 
bilateral, more thorough examination is 
necessary. Sarcomas, lipomas, ami neo- 
plasms of hone are almost uniformly 
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unilateral, causing;- rej>-ioual or localized 
swelling, wherca.s the edema of lymph- 
atic uh.strnction is more uniform and 
extensive. W hen swelling of an extrem- 
ity is h>calized. carefxd x-ray .sUidies are 
valuable from a diagno.stic standpoint. 
I-'.nlargement of a limb in orti'riovenous 
fistula is associate<l with dilatation of 
and increase<l pressurt> in the i*egional 
veins, .\naly.sis of the blood from these 
vein.s rt'veals an o.\yg(*n content ap- 
proaching that of arterial bloo<l ; if the 
listula is cong<’nit;iI, or was ac([uired be- 
fore lojigitudinal growth of the hones 
ceti.sed spontaiu’onsly, the liml) is in- 
cr<’ase«! in h-ngtlj as w<‘Il as in circum- 
ference. In lyinf'Jiiisarnttna, enlarged 
nodes are usuall\ present ; and biopsy 
is invalu.ahle when doubt exi.sts. J.ifio- 
tiystraf'/iy i^ unilonuly hil.atend, and is 
u.siKiIIy asM leaned with gi-nenilized ob- 
esity or obesity about the pelvis; attacks 
of lympbatigit is aitd la'Hnlitis do not oc- 
cur in this condition. 

'rite h> pertropbi<‘d limb, with the 
thickened skin and tirni consi.stency, 
characteristic of ad\;u»ced lymphedema, 
has little sinnhirity to i/ec/' thrtuuhapJih'- 
hitis with edema of softer <legree. .stasis 
ulcers, dejinatitis atnl superficial varice.s. 
Thromboplilebitis witli tslemti usually 
occurs m the lotuse of, or following, 
;ui tlhiesH sui h as pm-nutonitt or typhoid 
fe\er. or follow^ childhiifli or operation. 

1 hiring the .icute stage, a dull aching 
distress iKittis ui the area of the in- 
\ohed MMii, w hit h IS tender (o pressure: 
the f'di'ina dtwidops rapi«!ly to its fullest 
extent Ui the etiufse of ht»nrs, mul the 
siijHu ti* ial \ems at e *li!atei! ami tht‘ 
pressure v%'ithin thejii is increasetl. ( )c- 
ettsionalK , tin- two eihulitions ciM'xi.st; 
ami. in rare iijstanei's, it may he rlitllcnh, 
if not inijM issihSe. t*» ilistingnish hetwi'en 
them, ahhongh \ ra\ stmlies may he 
some \a!ne 

Treatment. Mi-,nie.vi.. In order to 
Ik- of \ali»-. medieal treatment mast he 


carried out early, when, the edema first 
becomes evident, i. e., before the limb is 
greatly hypertrophied with connective 
tissue. The problem consists of causing 
the lymph to move toward the body by 
pi'eventing stasis, which is best accom- 
plished by compressing the limb by ade- 
quate bandaging. Elevation of the ex- 
tremity until as much as possible o£ 
the lymph has been removed is an im- 
portant first step. Cloth bandages are 
of little or no value ; also, in many in- 
.stances, elastic stockings are unsatisfac- 
tory. A pure rubber roller bandage 3 
inches wide and 5 feet long, is preferred 
by the authors. Of the 3 weights avail- 
able, the proper one depends on the diffi- 
culty of controlling the edema. Ordin- 
ai'ih', the bandage is applied over a lisle 
.stocking, beginning by making 2 turns 
about the foot, 2 figure-of-eight turns 
about the ankle, and progressing up the 
o.xtremity to the knee ; the toes and part 
of the heel are left exposed. The 
bandage should be removed and applied 
in thci same manner each time, as it be- 
comes shaijed to the extremity on re- 
peated xtse. If it is applied too tightly, 
the toes become discolored, cold, and 
muni) ; if applied too loosely, edema re- 
sults. It should be removed at midday 
and ri-applied over a dry stocking after 
the patient has rested for an hour. The 
.same i)roccdure is repeated at night if 
the patient is active. If he remains 
home, he may remove the bandage and 
t-levate the leg, while sitting. A well- 
fitting elastic stocking may be used for 
“dress” occasions. It is well to point 
out to W'omcn that the lymphedematous 
leg has au abnormal appearance which 
the bandage increases but little, and to 
emphasize that uncontrolled edema al- 
mo.st invariably causes a gradual in- 
crease in size of the limb. Once every 
month or so, the bandage may be left ofif 
for a day as a trial ; if edema reappears, 
the support must be worn again. 
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The attacks of acute lymphangitis 
ordinarily subside spontaneoush\ hut 
recovery is hastened by elevation o£ 
the limb and the application of hot 
moist packs- When reactions are 
severe, streptococcus antitoxins, such 
as used in the treatment of eiysipelas 
or scarlet fever, or polyvalent scrums 
may be used. Blood serum fi'cnn pa- 
tients who recently have recover e<l fi’om 
a similar attack may be of value. The 
authors have never observed patients to 
whom it was considered neccvssarv to 
give antitoxiiivS or convalescent serum- 
Care should be taken to avoid serum 
reactions. Poilals of entry, such as are 
present between the toes in the presence 
of trichophytosis, should be r(nnove<l. 
When attacks of acute inflammation rt'- 
cur, trichophytosis should always be 
suspected, and vigorously treated, if 
present. 

SuiiGiCAL 'rRKATJvrKNT.--Selection of 
cases of lymphedema for surgical treat- 
ment dependwS upon the etiology an<l 
severity of the lesion. There is no need 
for operation in the presence of malig- 
nancy, Hodgkin's disease, or pelvic 
tumors- The patient with itiild lymph- 
edema, unfortunately, cannot be prom- 
ised a great deal of benefit. The leg can 
be restored to normal si/.e and to nearly 
normal shape, but there is no assurance 
that such restoration will be in any way 
permanent unless an adecpiate type of 
supporting bandage is worn for an 
indefinite period. ''Jdie more severe the 
case, the more benefit can be offered 
with surgical treatment. 

The immediate preoperatme care of 
the patient should consist of rest in bed 
for a few days, with the affected limb 
elevated continuously, in a sling, at 
an angle of at least 45 degrees, to re- 
duce the edema. Diuretics, such as 
salyrgan, and firm bandaging may 
hasten the disappearance of edema. As 


a rule, in 3 ttt <> <iay> the amount of 
lymph in tlu‘ limb will minima!. 

In this .study, tht‘ surgical nu'tho<! de- 
scribed originally by Konditleon { Pd2), 
an<I modified by Sistrunk { lias 

been f(»ll(nve<l : 

The actual uiHTatien slanUtl he carried <nU 
tuider spinal aiK-Nthesia. tiduK a totsrnitpud, 
appHetl a.s as fxissihle on the afierted Hnih 

and visually without the eustnmar> towel he» 
neath it. Two ineisums are in.ade aloUK nue 
side of the thigh <»r arm, i'Xtending as high 
the lyinphetlema, su that a l^ng strip of skin 
may he exeisi‘<l in an elliptical manner. The 
amount of tisHiu* that i iut hi^ r<’ni*4ved wall <le- 
peiul on the wi^ith of the strip at Tm !»efw'e<ni 
the twtt incisions. much aN po^^sshh* shouht 

he removed in order to reihue the si/t^ td the 
extremity gi'eatl). Wlu n th< nu ision^* liave 
been made through th<* sknt. the niatguK *4* 
skin to he left are undcrniinid tf*t a th tiaiHf’ 
either side, approxinuaing halt •»! the cir 
cuniference of tlie extnanhx. 1 he skin, sul* 
cutaneous tissue, atal as nun h a*> ,,i 

faseiu, exeept that at the ititernuiscidar septa 
an<l at joint capsules, are renuwid in oiie pieM . 
(are should he taken not t»* *lamagf^ tlie tmuu 
eutaneotis nerves. After renuival oi the tis^iux 
the wotmd shoult! t»e closefl wnh interrnpOfI 
sutures. Xo attemjit is made to sectue lumo 
stasis, oidy the larger hranchc^ *4 the 
being ligate<l. In closing the wound, ottr 
should ntU hesitate to apids nuuh tension 
Us is nece.ssa ry ; er »nstt|erahle teii^tion max hr 
ap|die<I witlunit fear of sloughing Imhed, $t 
is better to have some tfUsion than to h,»%r 
an excess <d skin remaining leduiifkint \ 
pressure liandage is apphet! and the tournitpiri 
released slowly, taking several minnit % to allow 
the circtUation atUially to return to lemnal 
I his step is Indieved tt* he of confide? ahh* on 
portanee, as it is possihh' that the sudd* n 
thuKliuK of the circulation with material lt»*m 
the large wonml in^iy ha\e smneihiiig to do 
with the high inchlence of surgical sln^ik. The 
Hmh$ are not elevattxl after the tt|t« ^*0 

that materials from tin* wound get into the 
general eireulatitni stunewhat more shwvh than 
if the limbs were elevateil \ppareiitly. a** a 
result of the niethi«ls menth»net!. the tncidruce 
of poshiperative slirn'k in these t asrs has been 
reduced to almost seero, 

After 10 <lays t!u* ^Iressing ^ changed, and 
if healing has advaiuasl sitJhcienfly, the patieni 
i.s allowed to In* up. A<lc<|uate haittlaging is 
iieeessary for an imfefinite |M*ri*it€i i’rutchrs tir 
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c.-uu- art.- iiiH\i.-ces,s:iry when vvalkins is resumed. 
It is customary to wait from 3 to 6 months 
lu-tween operations, I'.c., one side of an ex- 
tremity is treated aiu! healing is allowed to be- 
come complete before operating; on the other 
side. Occasionally, enough improvement re- 
svtlts from the operation on one side to justify 
omittiiiK second stafte, hut, as a rule, a 
much I)etter result is obtained if both sides 
art.- subject e<l to ttperative treatment. 

Tht’rt* j.s con.sidcraljlc (Untbt that the 
benefit which follnw.s .surgical treatment 
rt'snlts from anastomosis of the super- 
ficial an<I deep lymphatics, as Koncloleon 
originally ititcmled. 'flu* operation ap- 
pears to Ik* predomin.'intly a plastic pro- 
cedttre, removing hirge valveless lymph 
spaces and hypertrophietl connective tis- 
sne. I’erlmps the most .s;it is factory ])ro- 
et-dtire will be fotmil to be a coinbinatuin 
of the pltisfie operation of Kondolcon 
and one eU-stgned to carry the lymph 
arouml the urea of ohstrnction, .such a.s 
anastomosis of the lymphatic ve.sscls of 
tin* I'stremily with those of the trunk. 

J. Homans { Xew h'.nglan<l J. Med. 
JI5: ItJ***! {Dec. 10) l‘b?f>) has found 
that after an etTeetive series of oiK‘ra- 


tions upon the lower leg in lymphedema, 
the enlargement of the thigh is decidedly 
reduced and, therefore, operation on the 
thigh is not essential. 

If there is considerable swelling of 
the foot, it may be necessary to perform 
operations similar to those on the leg, 
but on a smaller scale, making the first 
incision across the foot and nearest to 
the toes, for the flaps turned up upon 
the foot cannot be immediately adjacent 
to the lower end of the longitudinal flaps 
made at the same sitting. Perhaps a 
week after the first operation upon the 
anterointernal face of the calf, a second 
plastic is carried out on the opposite, or 
posteroexternal face. In the latter, it 
is important to preserve at least a part 
of the nerve supply to the heel (the 
sural nerve), which requires careful dis- 
section. Following the second operation, 
the patient is sent home wearing a 
bandage and is instructed to keep the 
leg elevated as much as possible. An 
interval of 2 months or so should prob- 
ably elapse before the final pair of 
])lastics is carried out. 


ENDOCRINOLOGY 

lly I.KOPoi.D (kir.nsTKiN, M.D. 


.ABORTION, HABITUAL.— 
Treatment. In the past few year.s re- 
purtN haw .'tinK-ared in the literature 
• lehcribing t'anes of haliitual abortion 
treateil by corpus luteum extract. 
Thin thei;n*y is bawd on the assumption 
that becanw of a lack of progestin 
( progesterone I . the uterine lining i.s nut 
prepaied properly for the nunnal growth 
.and de^elopiitent of the embryo. .\s 
early as IMjS. j. t Hirst employed in- 
jections of corpus lutcuni extract in 
the frealiueiit of habitual abortion. C. 
Ma/er and I.. < hihlstcju reported fairly 
successful results obtaitied by the ti.se 
of corpus hitciuu therapy in cases of 


repeated abortion. Later, L. Krohn, 
F. II. Falls and J. F. Lackner i-eported 
19 cases of threatened and habitual abor- 
tion treated by corpus luteum extract 
with successful results in 14. 

Recently, II. F. Kane (Am. J. Obst. 
ami Gynec. 32: 110 (July) 1936) re- 
ported 40 ca.ses occurring in private 
practice. Ga.ses of threatened abortion 
and those which presented any demon- 
strable pelvic disease have not been in- 
cluded ill this series. In 20 cases there 
had been but one previous abortion, and 
very likely some of these patients would 
have gone to term without treatment 
in a subsequent pregnancy. 
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Thyroid and iodine preparations were 
also given the patients, as suggested by 
Mazer and Goldstein. I'reatinent was 
begun as soon as the patient appearetl 
for pi-enatal care. Progesterone, in the 
form of proluton, ^->5 rabbit unit, was 
given intramuscularly every other day 
for 10 doses. This procedure was re- 
peated at 3 -week intervals until the end 
of the fourth month. In addition, the 
patient is given % grain (0.03 Gm.) 
of desiccated thyroid, 3 tiities a day, 
for 2 weeks, and 4 grains (0.26 Gin.) 
of sodium iodide, 3 times a day, for 
the following 2 weeks; then resuming 
the thyroid, a change is made to sodiunt 
iodide every 2 weeks. At the end of 
the sixth month, this medication is 
stopped. 

As a result of the progesterone 
therapy, 36 living children w'erc born. 
It is interesting to note that in this 
series there was 1 case of s])ina birula, 

1 of pyloric stenosis which retj[uire<l 
operation, and 1 case in which there 
were present imperforate anus, a con- 
genital heart lesion, and mongolism. 
Three of the mothers who xinder treat- 
ment produced normal children, had 
previously borne babies with spina bifida. 
Moll, Huntington and others have showii 
that aborted fchises are almost always 
defective in some manner. It must be 
borne in mind that the expulsion of an 
early deformed emln-yo may be nature’s 
way to eliminate the possibility of the 
birth of a deformed child. ’Fhe (luestion, 
therefore, has arisen in the minds of 
certain clinicians of the advisability of 
too strenuous treatment for threatened 
abortion in the first two months of 
gestation in order to save an already 
damaged fetus. Since the majority of 
fetal defects occur before the time of 
placentation the possibility of a fetal 
defect should be considered when un- 
dertaking the treatment of a patient with 
threatened abortion. 


ACNE VI ;.\RIS. — Etiology. 

- -In recent years the studies made by 
Bloch and by v.an Stuthlifurd have pro- 
duceil added confirmatory e\ idence to 
support the idea that the underlying 
cause of acne is to be found in an endo- 
crine imbalance incident to puberty. 

Bloch reports the tinding of some 
degree of acne in .sD.t* p«*r c<*nt. of girls 
and in f> 8 ..S per cent, of ho> ranging 
in age between C> and y<‘ars. The 
stufly was ma<i<- «*n a group of ttXX) 
individuals. It is his belief tliaf the 
proce.ss in the hotlv whieii is responsilile 
for (he occurrence of lueustrnation and 
of the growth of ptthie hair and avillary 
hair likewis<‘ determines the appearutiee 
of acne. G. H. i.ttwrene?* and b'eigen 
baum reported the restths of ire.atmenl 
of 15 patients with acne In inji’ction 
of antuitrin-S. Sttbse<|uejui> 1 .awrenei* 
(J. .\. M. A. ( Mnv. 21 i l‘Gf,| 

I'eported on a sttnly of 3D patients 
treatetl by the same methoil, 

Three-fourths of tlii* jJtuients were 
belw(*en ID tun! it! years of age, and 
in the remaining fotjrth the acm* had 
appeared iluring tuloleseenee in all but 
two. in both of whom it was pr<’ee<!ed 
by changes in the rliytbm and eharaeier 
<tf the men.ses, 'I'he onset of the ernp 
tion was between tile twelfth and hnn 
teeuth year in more than two thinis of 
the patients, and in only one did it 
appear as early as the tenth year. Its 
.severity wa.s rated as mild in 5 patients, 
moderate in 13, ami severe in 12 etises. 
The eruptioti was eonfimnl to the fare 
in 15 cases, to the face ami neck in 2 . 
and in 13 it was di,stribnte«I over tin* 
ftice, neck, che.st and Isnck. 

'I'en of hi.s ]>atients were males and 
20 were females. In the girl.s a delinite 
history of an e.xacerbution uf the erup- 
tion at the menstrual period wtis ob- 
tainctl in 8 patients ; 1 1 ha<l never 

noticed any sucli relation; and 1 stated 
absolutely that it <lid not e.^cist. 
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I'he menses were normal in only 6 
of the 20 females, the remainder having 
abnormalities of rhythm, duration or 
amount of flow, or definite dysmenor- 
I'hea. ( >Iigomenorrhca was encountered 
more freciuently than any other type of 
disturbance, hut 4 patients had severe 
menorrhagia. 

(.Jenital <levelopment as observed in the 
males was normal in 9 patients. One 
showed <lefinite genital hypoplasia. Three 
adolescent girls showed definite genital 
hypoplasia, and the incidence of oligo- 
mettorrhea wouhl .suggest its presence in 
a con.si<Ierably larger nixmher. 

'The basal nu'tabolic. rate was normal 
in 1«S patients, between minus 10 and 
minus 20 per cent, in 4, minus 29 in 1, 
and iK’tween plus 10 and plus 20 in 5 
ca.ses. 'riie patients with low Ixusal 
metalK)h*c rate .showe<I no physical or 
laboratory signs of thyroi<l deficiency, 
'riu* fasting blood sugar was normal in 
all jsatients. 

Treatment. The treatment c(,)nsi.sted 
of injections of 2 c.c. (Ve dram) of 
antuitrin-S every day. Injections were 
omitte<l <luring the meiistrual i)eriods, 
tlntugh in no in.stancc has there been 
note«l any effect «tn nortnal menstruation. 
In the patients in whom there was co- 
e.xisting menstrual <li.sturbance, itnprove- 
ment in IxUls acne aiul menstruation pro- 
gressed in e<|ual measure, isuli eating a 
general effect tm bodily economy rather 
than one b»ca!i/e<l in the skin. 

*l’he ihiration and amount of treatment 
necessary to prisluce results varied 
greatly in different patients. 'I'he average 
<Iosage in tlie series has been rat 

units, the maximum 77tX) rat units, in 
a patient IS years t»f age with severe 
g<*neral acjie, and the minimtint 300 rat 
units in a {uitient 30 years of age with 
a inibl <Tnj>tion conlinetl to the face and 
neck. Xo explanatnm of this variation 
is yet apparent, though the indicathjns 
are that it deiK-nds tm the gravity of the 


fundamental imbalance, rather than on 
its external manifestation. Improvement 
has been apparent in the majority of 
patients, in 2 to 4 weeks, and maximum 
benefit has been obtained in from 12 
to 16 weeks. Two patients have shown, 
slight relapses, beginning 4 and 6 weeks 
after treatment was terminated, and re- 
sponding promptly to the resumption 
of treatment. No difference was ap- 
parent between the two sexes as regards 
response to treatment. 

The evidence obtained from Law- 
rexice’s studies, which brings to light a 
considerable association of acne with 
physical sexual retardation and disturb- 
ances of menstrual function and of 
carbohydrate metabolism, furnishes a 
considerable indication that a hypofunc- 
tional disturbance of the anterior pitui- 
tary lobe is a factor of importance in the 
causation of acne. Finally, the response 
to treatment with anterior pituitary-like 
substance offers confirmatory evidence 
of considerable weight. 

ADDISON’S DISEASE.— Pat/io- 
genesis . — The activity of the adrenal 
cortex related to electrolyte physiology 
and renal function is discussed by R. F. 
I.oeb, D. W. Atchley and J. Stahl ( J. A. 
M. A. 104:2149 (June 15) 1935). The 
syndrome of salt loss, dehydration and 
the resulting shock, is characterized by 
a groux> of symptoms similar to the 
sym]xtom-comi5lex of acute adrenal in- 
.sui'ficiency. These symptoms consist of 
Xirogressive weakness, overwhelming 
ixrostration, nausea, vomiting, tachy- 
cardia, lowering of the blood-pressure,, 
and subnormal temperature. Loeb be- 
lieves that the loss of salt and water 
might be an imisortant factor in acute 
adrenal insufficiency. In cases of adrenal 
<liseasc admitted to the Presbyterian 
Hospital, New York, it was found that 
there was a marked decrease in the 
.sodiiuxi content of the blood together 
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with a marked dehydration. I'hese 
patients were i-elieved by intravenons 
injections of salt solution without the 
use of glandular therai>y. 

Treatment. — d'hc treatment of -Vil- 
dison’s disease will he successful <nily 
when the active principle or jjrincijiles 
of the adrenal cortex become availahlt* 
for clinical use in high concentration an<l 
in a form within the economic ability of 
the patients. T-oeb and his associates 
state that they have used a commerckil 
preparatioiT of cortical sulistance cnily 
occasionally, and have noted little ohjt'C- 
tive evidence of a heneUcial elTect. 'These 
writers claim that if a<lrenal insufi'iciency 
in man is not relieved by the administra- 
tion of salt, it will not be relieved by 
commercial cortical extracts given in the 
usual dosage. 'Their studies indicate' that 
there i.s a delinite relati<inshij) between 
the sodium metaboli.snr and the active 
substance of the adrenal cortex. In 
adrenal insufiiciency, the sodium comaai- 
tration of the blood is decreased becatise 
of an elevation in the rate of .so<lium 
excretion. 'J'he administration of saline 
will often alleviate acute adrenal failure 
and the c<jntinuation of salt will alleviate 
the signs and .symptoms of .•\d<li,son’s 
disease. I lowever, when there is marked 
destruction of the adrenal glands, salt 
therapy alone will not nmitituin life. 

Sexual functi{)ns are usually disturbe<l 
in patients with Addison’s disease. In 
women, gonadal atrophy follows tis a 
result of adrenal insufficiency an<l 
amenorrhea occurs. If. (). Neunuimx 
(Arch. f. (lynak. lf)0:48l (.Apr, 2) 

. 1936) recently cited a case of a wotnan 
with Addi.soiTs disea.se, in whom the 
cyclic sexual function was disturbed. 
After treatment with cortical extract 
and with 1-cevitamic acid the men.ses 
returned. 

'rhe treatment of Addison’s disease 
is based on two lines : ( 1 ) administra- 
tion of adrenal cortical hormone, ami 


(2) maintenance of the salt b:d;mce of 
the hloo<l. .aecording to A. < iroelman 
(^“The .\dr<‘nals.‘‘ 'I'he \\ illiums and 
Wilkins t'o., Ikdtiniore, 'The 

first requirement of snee«-ssfnl therapy 
must consist in supplying ;m amonnl of 
adrenal cortical hormone tideqntue for 
relieving the ptitient of .asthenitt, gtistric 
<listtirbanc<’S. wetikness. etc., and per- 
mitting him to perform his normal 
activities withont snbjeeti\e tiavilment. 

Thi.s author fnrllier distajssi’*, tlu' treat- 
ment of .\ddison’s flisease ; b'.xhaustive 
examinatiotis are to be avoi*!i-«l. 'I'rasis- 
Iiort.ation o\er long ilistanees has brought 
on a .s<‘vere crisis, bxti ernes ftf !».at or 
c«>ld must b<* avoided, I >rugs nmst be 
adtninisleta'd very eantionsly. I’nrgjition 
has proven fat.'d iti sr\«'ral eases. 

'The adjiiinistration of an uileqnate 
supply of the cortical hormone shunhl 
result in ,an ttllevi.ation of the symptoms 
due to disi'.'ise of the ailrenals, t I'ltain 
of the bodily deht'ieneies due to the 
ilisease may Ik* reniedieil hv otlu*r means. 
'Tims, the dimimttion in the liloo»j voJnim* 
which <K*eurs in crises should In* cor- 
reeled hy ittiravetjuus injections of 
glucose and saline solutions. 'The 
rationale of siHliuni theiaf»v is well 
csttihlishcd. 'The loss of this sulistance 
from the hotly itt atlrenal insnf!»cit*ncy 
U‘a<ls to a reilnclion in its concent rat it»n 
itt the body. It is tt» Ik* expected there- 
hire tluit the replacement of the best 
•sotlinm chloride will sittl in preserving 
the well-beijtg of the patit'nl. ’The ex 
periments of liarro]) atttl his collahora- 
tors would intlicate tlust the ust* of 
sodium chloride together with sodium 
bicarbonate is tidvuntageous t»ver the 
use t»f the fonner .suhslanee tilom*. 'The 
atimini.stration of sodium chltiriile intra 
ventm.sly tt> patients itt crisis has proven 
life-.saving. 'Ten to 2f) grains f(),6 to 
1.2 (Ini.) tjf stidium chh»ritle adminis- 
tered daily has lH*en of great aitl t hiring 
period.s of remisshm frtun the more 
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sevei-e stage's of the disease. This salt 
or a mixture of sodium chloride and 
sodium bicarbonate in the ratio of 2 : 1 
by weight may be administered in enteric 
coated capsules, in milk, with lemon 
juice, etc. 

Although the rc.sults of the therapeutic 
management of Addison’s disease have 
been exceedingly disappointing in the 
past, there is every reason to anticipate 
better rc.sults in the future. The com- 
bined u.se of salt and ample doses of a 
potent preparation of the adrenal cortex 
(administered orally in frequent doses) 
should 1 ‘adically imprtivc the poor re- 
sults hitherto obtained. 

AimKNAI. (JI.AND. — ADRE- 
NAL TUMOR. Diagnosis. — The 
x-ray is a valuable ai<l in the diagnosis 
of a<lrenal tuuK»rs and hypertrophy of 
this gland. It is of especial value in 
cases in which no palpable mass is 
pre.sent. H. 11. (.'arelli demou.strated that 
carbon <lioxi<!e iniiltrated into the peri- 
renal ftisciu wouhl he of value in the 
x-ray visualizatiiin of the kidney, the 
khlney capsule, an<l the adrenal. In 1929, 
I.. I^ingiToij. !■!. Decherf and Danes 
.showed that an injection intraperitone- 
ally of air wouh! permit visualization of 
an adrenal tumor. 

Recently, ti, h'. (.‘ahill (J. Urol. 34: 
238 (Sept.) l‘>35) tleveloped a method 
of visualizing the sulrenal by the straight 
injeetioji of a measured amount of 
air dirtx'tly into the perirenal .space by 
haiui pn'ssure, with no attempts to 
meastire the amount pressure. He 
found that the injectetl air would more 
or less .sknviy infiltrate through the 
fascial planes, so that x-rays taken 12, 
IH, 24 t»r 36 iunirs later would .show 
the organs and fascial planes very 
clearly, especially, as de.sired, around 
the adrenal. 

'I'his methtxl has been found by Cahill 
to Ik* of value in demonstrating the 


pathological, as well as the normal ad- 
renal gland. Of great value is the de- 
termination of a normal adrenal shadow 
on the opposite side when an adrenal 
neoplasm is present. 

The author has noted no ill effects 
from the procedure. The introduction of 
air produces a slightly uncomfortable 
feeling of pressure that rapidly dis- 
appears. The technic of Cahill’s method 
of x-ray diagnosis is as follows: 

With the patient on his side, the flank area 
is sterilized. The site of the injection, as well 
as the tract, is injected with novocaine. The 
trochar is then introduced, usually below the 
twelfth rib, in an area between the outer 
border of the erector spinae muscle and the 
reflection of the peritoneum. As the trochar 
passes through the transversalis fascia, the 
change in resistance is noted; it is then passed 
a short distance upward and inward. At this 
point, Carelli found that changes in manometer 
findings on inspiration and expiration showed 
if the open end of the trochar was in the 
renal fascia. This practice has been discon- 
tinued. Attached to the trochar is a sterile 
glass tube filled with sterile cotton as an air 
filter. This is further connected to a rubber 
bag and then to a measure pump. Between 
200 and 250 c.c. of air, depending on the size 
of the individual, is introduced into the bag 
and this is then slowly forced by hand from 
the bag through the cotton and trochar into 
the perirenal fascia. A film is then taken and 
developed. This shows where the air is located. 
It may then be displaced upward or downward 
in the fascial planes by manual pressure. The 
films that have best shown the fascial planes 
have been those taken 18 or 24 hours later. 
In these, the air has been well diffused. 

TUMORS OF CORTEX.— As 
early as the year 1756, William Cooke 
reported a case of tumor of the outer 
layer of the adrenal gland with associ- 
ated disturbances. Since then, nunrerous 
papers have appeared which describe 
typical endocrine syndromes associated 
with “functioning” tumors of the adrenal 
cortex. In 1912, Alfred Gallais described 
a syndrome called “le syndrome genito- 
surrenal,” and in 1921 K. H. Krabbe 
de.scribed a syndrome named “adrenal 
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hirsutism.” This symptom-complex, con- 
sisting of hirsutism, obesity, hyperten- 
sion, osteoporoses, and hyperglycemia, 
has come to be recognized as the re- 
sult of adrenal cortical hyper function. 
I-Iowever, it must be borne in mind 
that this syndrome has also been en- 
countered in individuals who later did 
not show, either at ox)erution or autoi>.sy, 
any pathological abnormality in the ad- 
renal glands. In other cases, the only 
pathological condition found at aittops}' 
to explain the symptom-complex was a 
tiny basophilic adenoma of the antt'idor 
lobe of the pituitary gland. The pos- 
sibility has been entertained that a 
basophilic tumor of the pituitary gland 
may incite the hyperplasia and gx'owth 
of adenomas in the adrenal glands. 

Harvey Cushing states : “Some of 
the.se syndromes have umiuestionably 
been duo to corticoadrenal txnnors, atid 
in not a few in.stancc's, indeed, such a 
tumor has been removed at opx'ration 
with definite amelioration of sympt<»ms. 
What is more, in similar state.s, supra- 
renal tumors have been foimtl after 
death in the absence of any recognizable 
abnormality in the pituitai-y body, though 
all too often the jn'otocol refers to the 
examination of this structure <*ither in 
the briefest ternxs or not at all. While 
there is every reason to concede*, there- 
fore, that a disorder of .somewhat siinihxr 
asi^cct may occur in association with 
pineal, with gonadal, or with adrenal 
tumors, the fact that the peculiar i>oly- 
glandular syndrome, which pain.s have 
been taken herein conservatively to de- 
scribe, may accompany a basophil 
adenoma in the ab.sencc of any apparent 
alteration in the adrenal cortex other 
than a possible secondary hyperplasia, 
will give pathologists reason in the 
future more carefully to scrutinize the 
anterior pituitary for lesions of similar 
composition.” 


Symptoms. - -'I'he symjxtum.s of 
cortical adr<*nal tumors d<*pt“iid on the 
sex, age and degree of malignanev. Cases 
of adrenal cortical tumor have been re- 
pended without any drlinite chain of 
.symptom.s having been produeeel elnring 
life. 'I'he presence of u<!renal cortical 
tumor in the male ciiild tisually is as- 
sociated willt aix ineiH'ase in muscular 
development, the so ealle<l Hereulean 
type. 'Fhere i.s also a marked growth of 
hair on tlie face, body an<I extremitix's, 
and a precocitnis <levelopment of the 
.se.xtial oi'gans. 

Tn the ft'ttuilr /'c/nre f'uhrrly, there is 
a change of the physical constif uti<in to- 
ward masculinity. ( fiiesity is frequently 
an accompaniment, 'rixere is growth 
of hair on the genitals, fo!lowe<I by 
growth of hair on the face, body and ex- 
tremities. i’rexnafun* o.ssitieati«m of the 
epiphyses is freqtu-ntly noted. There 
i.s an enlargement of the elitoris and 
labia in these children. As a rtile, liow- 
ever, menstruati<»n does not tnvur. al- 
though it has lu'en reported in several 
ca.ses. 

In the feifialc after fulteriy, the syn- 
drome known as tin* '‘atireno-genitar* 
.sytKlronie, (»cctirs. 'fhe first signs of 
adrenal cortical hyjXTplasia «*r tumor 
are msually disturhance.s in nu'jJstrtiatiim. 
'Flu* pexituls become scanty ant! later 
cease entirely. .Aceompanying the loss of 
menstruation there is usually loss of 
Hindu aiKl sexual desire. .-Xuother strik- 
ing .symptom i.s the ahnorma! growth of 
hair, 'i'he hair begins to grow t>n tlie 
face, especially on the upper lip and 
chin, hi one of the patii*u!s deseribed 
by G. F. Cahill, k, F. I,oeh, R. Ktir/rok, 
A. I’. Stout and I'. M, .Smith (Surg. 
Gyncc. and Ob.st. 62:2H7 (Feb. 15) 
1930), a girl of 16, the hair was st> pro- 
fuse on the thighs, ahdtHuen, pubis, and 
anal region, that the skin e<>uld h;trely 
he di.scerne<l through the mass (»f hair. 
When the tumor is removed, the hair 
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falls out and the feminine pubic line 
is reestablished. 

G. F. Cahill states that in cases with- 
out endocrine symptoms the tumor, as 
a rule, has been large enough to be 
palpable in the abdomen in the region 
of the kidney. Pain not infrequently is 
present. The kidney is displaced down- 
ward by the tumor. The displacement 
has been demonstrated by x-rays and par- 
ticularly by pyelograms. In some cases, 
invasion of the kidney has been demon- 
strated by irregular compression changes 
in the pyelographic shadows in the 
upper pole. 

Diagnosis. — Tumors and enlarge- 
ments of the adrenal have been diag- 
nosed by x-rays, either through the den- 
sity of the tumor shadow itself, or through 
the tumor displacing some shadow-form- 
ing organ, usually the kidney. Cahill 
uses the method of Carelli in demon- 
strating both pathological and normal 
adrenals. The air injected into the 
perirenal fascial space was displaced by 
manual pressure around the adrenal 
areas, and then upon x-ray examination 
the air was shown infiltrating around the 
adrenal and upper pole of the kidney. 
With this method it is possible to outline 
the adrenals and with the change in size, 
shape and position of the adrenal 
shadows, to obtain a tenable diagnosis 
of tumor ; it is also possible to determine 
the presence or absence of a shadow of 
an apparently normal adrenal on the 
opposite side. 

Cahill and his associates (loc. cit.') 
recently reported a study of 10 cases 
of adrenal cortical tumor. Five cases 
had proved adrenal cortical tumors ; in 
the other 5 cases symptoms suggestive 
or characteristic of the disease were 
present, but there was no demonstrable 
evidence of tumor. 

The following case reported by Cahill 
is one in which the diagnosis rested 
between a basophilic adenoma of the 


pituitary gland, and bilateral hyper- 
plasia of the adrenals. 

The patient was a girl, 20 years old, who 
complained of obesity and irregular menstrua- 
tion. She had a normal birth and had had a 
normal childhood until 12J4 years of age, when 
menstruation began. She began to increase in 
weight. Her menses were regular for 5 



Fig. 1. — Shows obesity and hirsutism. 
(Cahill, Loeb, Kurzrok, Stout and Smith: 
Surg., Gynec. and Obst.) 


months, and then ceased, and did not recur 
until 2 years later. She developed a tired 
and sleepy feeling. She had headaches over 
the eyes and in the occipital region for the 
last few years. A heavy growth of hair oc- 
curred on the head, eyebrows, on the face and 
chin, and on the extremities. She suffered 
from chilly feelings and fainting spells. 

She weighed 301 pounds and was 65 inches 
in height. The pubic hair distribution was 
masculine. The breasts were medium-sized, 
and the abdomen was pendulous. Wassermann 
tests were negative. Blood urea was 12 mg. 
per liter and blood sugar was 97 mg. per 
100 c.c. Basal metabolism rate was plus 22. 
X-ray film of the skull showed no change in 
the sella turcica. Examination of the eye- 
grounds was negative. The blood-pressure was 
^'^91oo ; pulse averaged 90. 
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X-ray examination of the adrenals made 
with air injection showed both adrenals re- 
markably enlarged, but apparently of the sym- 
metry of normal adrenals. The patient men- 
struated for 6 days while in the hospital, 
receiving 10 c.c. (2% drams) of antuitrin 
during the week. There was no change from 
normal in the clitoris, labia or pelvis. 

Treatment . — In the experience of W. 
Walters, R. M. Wilder and E. J. Kepler, 
cortical adenoma attd hyperplasia of the 
suprarenal cortex are encountered in a 
large percentage of cases in which the 
peculiar syndrome described above is 
present. Removal of the adenomas is 
highly beneficial, and reduction of the 
mass of cortical tissue in case.s in which 
there is bilateral adrenal hyperpkusia 
may also be helpful. The adrenal glands 
can be explored with very little tlanger 
and, according to the aforexttentioned 
writer.s, it seems that this should be 
done in all ca.ses in which the syndrome 
in question is encountered and a positive 
differential diagnosis cannot be made. 
Tf a cortical tumor is found, it should be 
I'cmoved. If the adrenal tissue is hyper- 
plastic, its mass may be rc<luced by 
resection, with later treatixient of the 
pituitary gland by x-rays, 'fhey believe 
this to be a better plan than to revcr.se 
this procedure and to depend prinxarily 
on treatment directed at the pituitary 
gland. Treatment of the pitxiitary glaml 
l)y x-ray. s was not effectual in con- 
trolling the syndrome in one case in 
which a basophilic pituitary adenoma 
was present ; it had no effect in another 
case in which a pituitary tutnor was 
suspected, and could not be expected to 
be of help in cases in which adrenal 
cortical adenoma wa.s prc.sent. 

TUMORS OF ADRENAL MED- 
ULLA. — Regarding the function of the 
medullary portion of the adrenal glands, 
the general view still holds that the 
adrenal medulla is relatively inert ex- 
cept under conditions of emotional stress, 
when it discharges its secretion (I"'. J. 


Kepler; .-Xi'cli. hit. Med. 56: 105 (.July) 
1935). 'I'he relationship <»f the adrenal 
medulla and its secretion. <*pinephrine, 
to carbohydrate melaliolism has been 
studied by K. M. Wihler ;ind 1). L, 
Wilbur. 

11 yjxn- functioning tumor.s of the a<l- 
renal medulla cattse either continuous 
hypertejision nr attacks of paroxysmal 
hypertension, prcibably as the result of 
an overproduction of epinephrine. The.se 
attacks ar<- frefjnently as.soeiated with 
signs of instability of th<* sympathetic 
nervous sy.stem, .such as tachveaniia, 
emotional stability, vasoeonstrictioti fol- 
lowed by vasotlil.atation and oth<*r like 
phenoHM-na. 

Tumors of the medullary portion of 
the adrenal glands are likely to ht‘ para- 
ijani/lionujs an<i art' u.sually benign in 
character. ( H, Mayo, M. !•*. Porter 
anti M. h'. Porter, Jr,, ami A. M. 
Shipley liave rejKvrtetJ eases of atlrenal 
panigangliottias which were operated 
upon with con.setpjent relief of tlie 
.syndrome of paroxystnal hypertension. 

'Fho dia<fnasis of hyiH-rfunctioning 
medullary atlrenal netiplasm is tiften tlif- 
licult. 'I'he patient nmst be observed 
tluring an actual attack of the |«injxysms 
of hypertension, since the bloeMbpressHre 
may be normal tluring the interim. Bauer 
and T.eriche emphasizeti the tliagmtstic 
imptirtance of the parallel ascent t»f the 
curves of blood-pressttre ami blootl 
.sugtir. 

AMENORRHEA.— Treatment. 

M. B. (iokiherg ant! H. I.iN.ser (En- 
docriimltigy 19:649 (Nov. -Dec.) VK\5) 
treateti a grtnip of H patients %vh«.se 
principal complaint was amenorrliea with 
emmenin liquid (Collip). Menstruatkm 
had not tx-curred in this group of 
women for periods ranging from 3 
months to 6 years. The ages of the 
patients ranged from 17 to 40 years. 
Four patients were not improved, in 1 
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the result was doubtful, while in 3 
of the cases regular menses were re- 
established. Nine patients with oligo- 
menorrhea were treated with estrogenic 
substance (emmenin). Of these, 3 were 
completely relieved, 5 definitely im- 
proved, and in only 1 was the result 
doubtful. A group of ,7 patients who 
had irregular periods was also treated 
with emmenin. Of these, 4 were im- 
proved, and 3 became perfectly normal. 

Kaufmann finds primary amenorrhea 
very difficult to influence. No permanent 
results, as a rule have been obtained by 
hormonal therapy. The outlook is much 
more promising in secondary amenor- 
rhea. Once the menstrual periodicity is 
restored, the menses may continue regu- 
larly and spontaneously and in some 
cases pregnancy may occur. The treat- 
ment of oligomenorrhea with physi- 
ological doses of follictdar hormone is 
most promising. 

Low-dosage irradiation of the pitu- 
itary gland and ovaries is a very 
important adjuvant in the treatment of 
factional disorders of menstruation. It 
is of special value in amenorrhea, oligo- 
menorrhea and uterine hemorrhage in 
the young woman. The value of x-ray 
therapy in restoring menstrual periodicity 
was emphasized in the report of C. 
Mazer and L. Spitz, Jr. (Am. J. Obst. 
and Gynec. 30:214 (Aug.) 1935). 
Twenty-three of 47 patients suffering 
from severe amenorrhea have been 
menstruating regularly, without the 
stimulus of incidental pregnancies for 
periods averaging 2 to 3 years following 
low-dosage x-ray treatment of the 
ovaries and hypophysis. Eight of 15 
women complaining of oligomenorrhea 
likewise were restored to normalcy by 
low-dosage irradiation of the pituitary 
and ovaries. 

The dose of x-ray exposure employed 
is equivalent to 7% to 12J^ per cent. 


skin erythema dose or 50 to 80 roentgen 
units. 

SECONDARY AMENORRHEA. 
— Treatment . — Before instituting treat- 
ment for secondary amenorrhea, attempts 
should be made to determine the primary 
gland at fault. The most important 
factor to be ascertained is the degree of 
ovarian function present in a given case. 
This may be determined by the history 
of the patient, diagnostic curettage, and 
by hormonal extraction of the blood and 
urine. 

Since 1933, 25 cases of functional 
amenorrhea were observed at the Gynec- 
ological Endocrine Clinic of Lebanon 
Hospital, New York City. This group 
was studied and reported upon recently 
by A. B. Tames (Am. J. Obst. and 
Gynec. 32:845 (Nov.) 1936). With 
few exceptions, these women had re- 
ceived one or more unsuccessful courses 
of treatment prior to registration at the 
Clinic including the use of pills, hypo- 
dermic medication of ovarian and pitui- 
tary sex hormones and x-ray therapy of 
the pituitary and the ovaries. As a 
whole, these patients typified the more 
severe forms of secondary amenorrhea. 
Their ages ranged from 17 to 36 years, 
the average being 25 years. All of the 
patients had menstruated prior to the 
onset of the amenorrhea. Eighteen 
patients complained of absent menstrua- 
tion for periods of 6 months to 3 years. 
Seven patients were amenorrheic for less 
than 6, but more than 3 months. 

Each case was studied to exclude 
nonfunctional causes of amenorrhea 
arising from pathologic states of the 
genital organs, from nutritional dis- 
orders, or from tuberculosis. A basal 
metabolism and an analysis of the urine 
for gonadotropic and estrogeiiic hor- 
mones were then performed. The clin- 
ical and laboratory data were then 
analyzed for etiologic leads upon which 
to base the treatment. Menstruation was 
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restored, and the I’cgiikirit^’ of the 
menstrual cycles greatly improved in 
60 per cent, of the patients. 

The demonstration of a "jire- 
menstrual” or “secretory” type of 
endometrium by curettement not i)nly 
indicates ovarian function, hut also 
demonstrates a proper balance in tlu“ 
elaboration of follicular and luteal ln)r- 
mones. In addition, the I'mding of a 
high grade genital atrophy, in the form 
of ill-dclined labia, conical and narrow 
vagina, and small uterus, also oll'ers 
an index of the ovarian function. 

Desiccated thyroid extract and 
x-ray “stimulation” of the ovaries 
proved to be the best agents in restor- 
ing menstruation in Taine.s’ s<.“ries of 
cases. Thyroid extract is not always 
well tolerated, even in small do.ses. The 
patients must be fretpxently reikxamined 
for signs of thyroid intoxication, and 
the basal metabolic rate rechecketl. 'riu* 
dose employed was the largest dose 
tolerated by the patient without pro- 
ditcing toxic symptcniis. As a rule, it 
ranged between 3 and 6 grain.s (0.2 to 
0.4 Gm.) of thyroid extract (Armour) 
daily. 

Amniotin and follutein wore ad- 
ministered to 6 ixitieitts, all td whoiti 
wore demonstrated to have poor ovarian 
follicular activity. Menstruation was 
reestablished with greater regularity in 
2 ca.ses. 

DYSMENORRHEA. — Treat- 
ment. — In certain cases of dysmenor- 
rhea the pain is produced by violent 
contractioiis of an irritable uterus. It 
has been prove<l e.xperimentally in rab- 
bits that corpus lutcum e.xtract (pro- 
gesterone) will relax the contractions 
of the uterus (S. R. M. Reynolds). 
In dysmenorrhea of this type, relief i.s 
possible with injections of progesterone. 

C. A. Elden and K. M. Wilson (Am. 
J. Obst. and Gynec. 32:91 (July) 1936) 


noted that 8 (17 per cent.; nf a group 
of 17 patients with (unetional dysmen- 
orrhea ohl.'iined omiphte relief with 
(loses of progesU'rone varying from 
Ter. 1" fabhit tinits. Two of the 

]>atients (11.7 per cent, i duiined only 
] partial relief, and did not get total re- 
lief with larger doses of the hormone. 

'Fhe remaining 7, or 41.3 per cent., 
(»f the patients did not receive any hene- 
tit fnnn this therapy. Xo delay in the 
on.set of the inetistimal cycle was eause<I 
!>y tlie small doses of progesterone, and 
apparently no clninge was pntdueed in 
the dnratiiMi or character of the men- 
slrual How. The patients r<'Iieved by 
the hormone also ha<I some relief of 
constitutional symptoms and imly par- 
tial relief of the pain. Two patients not 
relieved by progesterone tir any <ither 
known remeilv, subsefjnently had pre- 
sacral sympathectomies with complete 
relief. 

'The dos<‘s t'lnployftl by hUdeu varied 
from t(( 1 rabbit unit, given in 

single or di\ided doses, to i* days 
before the <mset of the iiieustnial flow. 

Emmcnin (Collip) was einpUiyed in 
the treatment <*f 40 cases of functional 
dysmenorrhea by M, Ik t loldherg and 
IL I.isser (Mndt)criistdogy Vi:M9 
(Nov.-I)ec.) Rk35), In this group of 
patients all complaineti of pain wliich 
wa.s .severe einmgh to eotnind the nnijor- 
ity of them ttj Ik* c<»nt‘med to hed- 
Hmtnenin faiJetl utterly in 8 eases ; was 
of doubtful value in 7; pioducetl defi- 
uite improvemeut in 12; and achieved 
brilliant re.sults in 13 cases. .Xlxmt (<0 
per cent, of the 40 pjttients were either 
entirely relieved t>r markedly impri»vc<!. 

EXOPHTHALMIC GOITER.— 
Treatment . — The value of iodine as a 
routine preoperative medication in ex- 
ophthalmic goiter has been pointetl out 
recently by J. I.,. De Courcy (,'\rch. 
Surg. 32:346 (Feb.) who has 
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noted a steady improvement in postop- 
erative results and a lowering’ of mor- 
tality as a result of this preoperative 
treatment. This clinician employs large 
doses of aqueous solution of iodine — 
sometimes as high as 10 minims (0.6 
c.c.) 3 times a day — and the results 
obtained fully justify him in continuing 
this course. In clinical work he has 
found that a period of iodine treatment 
of 10 days to 2 weeks is usually suffi- 
cient for patients whose glands are only 
moderately enlarged. In patients with 
the large hyperplastic type of gland, he 
looks for local changes in the thyroid 
itself and observes their relation to the 
abatement, or failure to abate, of the 
characteristic symptoms. In cases of 
this general type it is sometimes deemed 
wise to give iodine for as long as 4 
weeks before considering the patient 
sufficiently prepared for operation. 

De Courcy continues the administra- 
tion of iodine after the gland has been 
removed, giving 31 grains (2 Gm.) of 
sodium iodine intravenously while the 
patient is on the operating table. Dur- 
ing the first 24 hours after operation, 
about 100 minims (6.2 c.c.) is admin- 
istered by rectum. If the patient is ad- 
mitted to the hospital 4 or 5 days prior 
to operation, he keeps her in bed and 
administers 15 minims (1 c.c.) of iodine 
3 times a day. In most cases the opera- 
tion is performed at one session, but 
if the goiter is exceptionally large, he 
performs a unilateral lobectomy, and 
removes the second lobe about 3 days 
later, closing the wound entirely in 
the interval between the steps of the 
procedure. 

Subtotal resection is most satisfac- 
tory in those patients who give definite 
evidence of thyroid hyperplasia with 
h 3 q)erthyroidism, together with conges- 
tive heart failure or angina pectoris. 
In this type of patient he has had par- 
ticularly good results and has been able 


to confer substantial benefit, equal to 
that following total excision, without 
subjecting the patient to any of the risks 
of the more radical procedure. 

HEMOPHILIA. — Treatmeiit. — 

Various hormonal preparations have 
been employed lately to combat the 
blood dyscrasia known as hemophilia. 
Although the earlier reports of C. L. 
Birch, A. G. Foord and B. R. Dysart, 
H. T. Kimm and C. M. Van Allen, and 
others tended to show that the coagula- 
tion time was lessened and that an 
improvement in the clinical condition of 
patients "with hemophilia occurred fol- 
lowing ovarian principles and various 
preparations of female sex hormones, 
later reports indicate the failure of im- 
provement with this type of therapy. 
Preliminary studies by R. P. Stetson, 
C. E. Forkner, W. B. Chew and M. L. 
Rich of observations on 7 patients with 
hemophilia treated by oral and parental 
administrations of various ovarian and 
estrogenic substances show that no im- 
provement resulted in the coagulation 
of the blood or in the clinical state. 
Like’wise, R. L. Brown and F. Albright 
noted no beneficial effect in one patient 
with hemophilia who received injections 
of large amounts of estrogenic substance 
over a 3-day period. Negative observa- 
tions on the coagulation time and clini- 
cal condition of a hemophilic patient 
who received intramuscular injections 
of whole ovarian extract daily for 3 
weeks, followed by the daily intramus- 
cular injection .of estrogenic substance 
for 2 weeks, were also made by J. Brem 
and J. S. Leopold. 

Later, W. B. Chew, R. P. Stetson, 
G. V. Smith and O. W. Smith studied 
2 patients with hemophilia for 10 and 
13 months, respectively, while recei-ving 
no specific therapy and also while re- 
ceiving preparations of estrogenic sub- 
stance by mouth and subcutaneously. 
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corpus luteuni intraniuscukirly. uud tlu* 
gonad-stimulating hormone from the 
urine of pregnant women subcutane- 
ously. One patient also received stimu- 
lating doses of x-rays over the i)ituitary 
region. The administration of such 
hormones to these patients with hena*- 
philia was not associated with a demon- 
strable improvement in the clinical con- 
dition or with a signihcatit tliininutittn 
in the coagulation time of the blood. 
The urine from untreated patients with 
hemophilia usually contained a larger 
amount of e.strogenic substance than tli<l 
the lu'ine from normal males of com- 
parable age. 

As a result of their observations. 
Chew and his associates {ioc. ril.) feel 
confidetit that ])ersons with hemophilia 
have no lack of estrogenic ]>rinciple in 
their urine and, althoitgh it does not 
necessarily follow, probably have no 
deficiency of this .substance in their 
blood, d’hey have been unable to alter 
the characteristic fluctuations of the 
prolonged coagulation time of the blood 
in hemophilia by the administration of 
estrogenic sub.stances. 

HYPERINSULINISM. -In 1924, 
S. J. Harris firsjt reported his ob.serva- 
tions on hyperinsulini.sm. Since this re- 
port, many articles have been publishetl 
describing cases of hyperinsulinism <l«e 
to various pathologic processes in the 
islands of Langerhans. In 1929, (Iraham 
(cited by M. Corff (Am. J. Surg. 34: 
241 (Nov.) 1936) reported the iir.st 
definite cure of a case of hyperinsulin- 
ism by excision of a tumor of the 
pancreas from a patient who ha<I had 
attacks of unconsciousness, etc., for sev- 
eral years. Before operation the blood 
sugar was 40 mg. The tumor wa.s 1.5 
cm. in diameter, located in tlie middle 
of the body of the pancreas and idetiti- 
fied as an adenoma of the islands of 
I.angerhans. 


Types. .M . ituii li/.t .states 

that then* an- 2 h'pe-- nf hyperinsulin- 
ism: the trut' hyp'niistiliiiisiH. in which 
there is an eNCi--.- «*f in-ulin sent in tn 
the eircnlati« >n. du<’ tn altiuatiiins in the 
islands *»f I.angerhans; .and thi" rt'hth'C 
/t\Te> iii.'iitliriisnt. in which an <‘xce.ss uf 
insulin etUms the* eireuiatiMii <Iue to the 
removal of factors w hich normally inhibit 
instilin secretion, tlu’ islainls of I.anger- 
hans being normal. 

Etiology. Ilv perinsniinisin is nio.st 
often eneonntmed in the treatment of 
diaheti's as a result of toerdosage of 
insulin. ‘I rtie hv pei insuhnistn may Ik* 
caused by tnmots tu' hspeitrop!j\ of the 
islatuls «)f Langerhans, K**lativ<* hyjH-r- 
insnlinisjn may he in«lueed hy a lack of 
antagonistic glandular action, as m hjpo- 
thyroitlistn or in diseases <»r tninors tjf 
the a<lren:il glatjd. In h> poth\ roidistn. 
a low hh«>d sugar is often found, sitice 
the antagonistic action of thyifiiil secre- 
tion i.s missitjg. In myxedema, the aver- 
age hl<Kni sugar is SO mg, ; in more 
severe cases it is corres|tondingly hiwer. 
.Again, in .AtitlJsun’s disease there is an 
a.ssociateil hyjH»glycetnia, 

I Ij'jioglycemia is also encotmtered in 
cn.ses of pituitary minor and pituitary 
detieienev, and in other iliseaseii prm*- 
e.sses of the base of the brain, ( orfT 
claims that most cases tif relative hyi»er- 
insulinism are due to pittiitary tiisturh- 
auces, usually hy{Kipittiitarisni, and the 
ticxt large.st ana unit of csises are ilue 
to hypothyrohlism. 

Symptoms. - 'I'lie symptoms arc those 
of hypoglycemia, i. t\. tremors, nervous- 
ne.ss, weakness, sweating, exce.s.sive 
pallor, a feeling of Imnger. anxiety and 
emotional instability. As the ease be- 
comes more .severe, there devekips 
mental confusion, anmesia, epileptiform 
convulsions, sensory an<l motor aphasias, 
delirium, coma, collapse and. finally, 
deatli. 
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The most characteristic laboratory 
finding is a fasting blood sugar of 
40 to 60 mg. Another characteristic 
test is with adrenalin. In a normal 
individual an injection of 1 c.c. of 
1 : 1000 adrenalin raises the blood sugar 
an average of 30 to 40 mg. in 30 min- 
utes and the curve gradually returns to 
normal in about 1 hour. The rise is due 
to a stimulation of glycogenolysis in the 
liver and can only take place if the liver 
is normal. 

Treatment. — In the treatment of the 
acute attack of hyperinsulinism, an in- 
travenous injection of glucose will 
bring the patient from stupor or coma 
to an absolutely clear mental state. If 
no glucose is at hand, the injection of 
1 c.c, (16 minims) of adrenalin 
(1:1000) or 1 c.c. (16 minims) of 
pituitary extract will also give quick 
relief. If these preparations are not 
available, the feeding of some quickly 
absorbed glucose such as sugar, candy, 
or orange juice will often alleviate the 
symptoms. 

For the chronic case, in which no 
endocrine disturbance can be found, 
Seale Harris advises for the average 
person of 150 pounds, a diet of 2250 
calories per day in frequent meals of 
5 to 7 a day. A diet of 90 to 120 
grams (3 to 4 ounces) carbohydrates, 
60 to 70 grams (2 to 2^ ounces) pro- 
tein, and the rest in fats may be used. 
If hypothyroidism is present, small 
doses of thyroid extract (% to 4 
grains — 0.016 to 0.26 Gm. — daily) 
should be administered. 

Surgery is indicated for those cases 
which no longer respond to medical 
measures. Enucleation of an adenoma 
has brought cure in certain cases. In 
those cases in which no tumor is palpa- 
ble, clinical cure can follow the partial 
or subtotal resection of the pancreas. 

The milder cases can be freed of 
symptoms for long periods of time by 


dietary measures. In operative cases, 
removal of a single adenoma may bring 
about a complete cure. In those cases 
in which no definite tumor is found, the 
prognosis depends on the amount of pan- 
creatic tissue removed at operation. If 
adequate tissue is removed a permanent 
clinical cure may be expected. 

HYPERPARATHYROIDISM.— 

This condition is usually due to an 
actively functioning adenoma of the 
parathyroid glands, although cases have 
been reported in which all the para- 
thyroid tissue was found to be hyper- 
plastic. 

W. Bauer ably describes the normal 
and the pathological aspect of the para- 
thyroids. 

The chief function of the parathyroid 
glands is the regulation of calcium and 
phosphorus metabolism. The bones are 
the only storehouse of calcium in the 
body. They are composed mainly of a 
complex calcium salt, containing calcium 
phosphate and carbonate ions. Nor- 
mally, the serum calcium varies from 
9.5 to 11 mg., and the serum inorganic 
phosphorus from 3.5 to 4.5 mg., per 
100 C.C. The relative state of constancy 
thus maintained is proof in itself that 
the bones are labile structures. The 
calcium and phosphorus are absorbed 
from the bones in time of need, and in 
time of excess are deposited in the bones. 
The bone trabeculae serve as the most 
readily available depot, and the cortex 
being the first spared in the process of 
mobilization. The blood gives up cal- 
cium and phosphorus to the bones when 
present in excessive amounts. The ac- 
tion of the enzyme phosphatase brings 
about the state of supersaturation of the 
blood, with consequent deposition of 
calcium and phosphorus in the bone. 

Calcium and phosphorus entering into 
the system are dependent upon their ab- 
sorption from the gastrointestinal tract. 
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the amount absorbed depcndin.^^ on : ( 1 ) 
the composition of the diet; (2) the 
acidity of the gastrointestinal tract ; 
(3) the intestinal rate ; (4) digestion 
and absorption of fat; and (5) the 
supply of vitamin D. 

The diet and the supply of vitamin P 
are probably the most important of the 
factors involved. Should any of these 
factors be at fault for any considerable 
length of time, gastrointestinal absorp- 
tion of calcium and phosphorus is inter- 
fered with, resulting in a negati\’e cal- 
cium and phosphorus balance. Rickids 
and osteomalacia owe their origin to 
this disturbance. 

Normally, calcium and phosph<irus 
are lost from the body by way of the 
gastrointestinal tract an<l kidney.s, b'ecal 
calcium consists of lioth the tmabsoi'bed 
dietary surplus, an<l that which ha.s been 
reexcreted into the bowel, the diet being 
normal at this time. Atrophy of disuse 
and osteitis deformans at times cause 
increased excretion by the.se avenues. 
The increase is slight in comparison 
with that occurring in acidosis, hyper- 
thyroidism and hyperparathyroi<lism. 
Should the increased excretion exceed 
the intake, a negative balance result.s 
and the latter, if jicrsistcnt, re.sults in 
marked generalized decalcification. 

Symptoms. — Hyperparathyroidism, 
irrespective of the causative factors, is 
characterized by paresthesias, uuisciilar 
pains and cramps, carpopedal spa.sm, 
laryngismus, and loss of c(>nsciou.snes.s. 
Laboratory tests will disclose a low 
serum calcium and a high serum phos- 
phorus. A positive t'hvostek and Trous- 
seau sign usually may be elicte<I, as well 
as evidence of increa-sed excitability of 
nerves (Rrb’s sign). 

Clinically, hyperarathyroidism may 
manifest itself in the following forms : 
(1) von Recklinghausen’s disease or 
generalized o.stitis cystica, (2) oisteo- 
porosis, (3) nephrolithiasis, (4) acute 


paratIiyroi<i poisoning, and ( .s > a con- 
dition complicated by or simulating 
Paget’s <Hsease. Increasing tht> produc- 
tion of parathyroid hornnme will pro- 
duce cliaracteristic chang<‘s in calcium 
and phosphorus metabolism. ( >hserva- 
tions .siunv that iii a n<irm;il intlividnal, 
the a<lmini.stratuui t>f an active para- 
thyroid {“xtract will re.sult in an elevated 
.serum calcium, a low serum phosphorus, 
an eU'vatcd serum phosphatase, ami an 
increast'd calci^nn and phosphorus ex- 
cretion. ( lenerali/ed rapitl tb*c:dcifica- 
tinn cau.setl by the increased excretion 
of calcium ami phosphorus prcjdures the 
most i)ronounc<*d chajiges in the long 
hones, spine, sacrum. p«*lvis, sktill, jaw 
and fiat hojK*s of the thorax. The hojics 
.slanving the least transformation are the 
phalang<*s, tlie tarsuK, amt the sht>rt 
tiihnlar hones. 

It htis been found that hyp<*rcjilcinuria 
and hyiH‘'rpli<».sphatnrta are <»ffen re- 
.sptm.sihlc for the forjuathin of renal 
etdeuli. The other types of renal com- 
plications are as follows: (1) pyelo- 
nejdiriti.s .secondary to calcium plu».sphate 
stone.s : (21 calcium deposits in kitlney.s 
a.s wtdl as tjther organs in acute para- 
thyroid 5 «n.sf)ning; (.H pyelimepijritis 
secondary to calcium phosphate .stfuies. 

Diagnosis.-- • In hyperp;u athyroi<lism 
there is no .siiigle sign that is diagnostic 
of this condition, 'rite sign.s may Ik 
classifiet! in 3 groups as follows; hyper- 
calcemia, sktdetal eh.angcs. and ittcreased 
excretion of calcitim .and pliosphorus. 
The symptoms coti.sist M anorexia, 
nausea, vomiting, alMlomijiaf ixtin. c«jnsti- 
pntion, lassitude, weakness, am! loss of 
weight. Hypotonia is also cosnmtm. 
Skeletal clianges are tlependent upon 
the durati<»n and tlie severity <jf the con- 
ditum. .Some other commmj .symptoms 
are: a waddling gait, bone pain, sj>on- 
tanenus fractures, hone tumors, kyphosis 
and loss of height. Polyuria and poly- 
dipsia are .symptoms cluefly referable to 
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hypercalcinuria and hyperphosphaturia. 
These symptoms may be so marked as 
to suggest diabetes insipidus. Enuresis 
and nocturia are not uncommon symp- 
toms. The passage o£ gravel or small 
stones may cause pain on urination. In 
some of the reported cases, renal colic 
was the first and only symptom. In this 
particular group, no bone changes may 
be demonstrable on x-ray examination. 

Differential Diagnosis. — The dif- 
ferential diagnosis, in the final analysis, 
depends not so much on the symptoms, 
as on the laboratory studies. In most 
cases, laboratory reports of the serum 
findings are sufficient. 

It is rare that a bony biopsy is ever 
required. The skeletal diseases that are 
most often confused with hyperpara- 
thyroidism are, osteomalacia, osteopor- 
osis due to senility, hyperthyroidism, 
disuse or inactivity, a basophilic adenoma 
of the pituitary or a tumor of the supra- 
renal cortex, Paget’s disease, solitary 
bone cysts, solitary benign giant-cell 
tumor, osteogenesis imperfecta, multiple 
myeloma, metastatic malignancy, Schul- 
ler-Christian disease, Gaucher’s disease, 
erythroblastic anemia, and radium pois- 
oning. 

Since 1915, when Schlagenhaufer and 
Maresch (cited by F. Mandl : Beitr. z. 
klin. chir. 162:643, 1935) first pro- 
posed removal of an enlarged para- 
thyroid in a case of Recklinghausen’s 
generalized osteitis fibrosa, over 100 
cases have been operated. Mandl states 
that in typical cases and in the great 
majority of cases the calcium metabol- 
ism quickly returns to normal, and the 
decalcified bones become more solid. 
The most important chemical findings 
of Recklinghausen’s osteitis fibrosa are 
hypercalcemia and hypophosphatemia. 

The difference between Reckling- 
hausen’s disease and Paget’s disease is 
proved definitely by : ( 1 ) the absence 
of hypercalcemia in the latter; (2) the 


fact that never has a parathyroid tumor 
been found in Paget’s disease of the 
bones ; (3) the pronounced decrease in 
the excretion of calcium in the urine 
in this condition. However, it is Mandl’s 
belief that Paget’s disease is related in 
some manner to the parathyroids. 

Treatment. — In a recent article, J. 
Hellstrom (Nord. med. tidskr 9:331 
(Mar. 2) and 9:375 (Mar. 9) 1935) 
states that the operative mortality in the 
cases of parathroidectomy reported up 
to date is about 10 per cent. In 1 of 
every 5 cases of hyperparathyroidism 
the disease is due, according to O. Cope 
(New England J. Med. 213 :470 (Sept. 
5) 1935), not to a single adenoma or 
multiple adenomas, but to a diffuse 
hyperplasia of all parathyroid bodies. 
The treatment in these cases is subtotal 
parathyroidectomy. The main diffi- 
culty lies in determining the amount of 
tissue to remove. Removal of insufficient 
tissue may result in only temporary 
relief, while the removal of too much 
tissue may cause tetany. 

Three cases of generalised osteitis 
fibrosa cystica were reported by D. P. 
Cuthbertson and W. A. Mackey (Glas- 
gow M. J. 123:249 (May) 1935). The 
first case was in a woman, 53 years of 
age, who was operated upon for a para- 
thyroid adenoma and died of tetany 33 
days later. In the second case, a woman 
of 40 years of age was- oj>erated upon 
in two stages. She died of hypostatic 
pneumonia a year and four months after 
the second operation. In the third case, 
a parathyroid adenoma was removed 
from a girl 19 years of age who later 
made considerable improvement. 

Patients in whom parathyroid ad- 
enomas have been successfully removed 
showed extraordinary improvement if 
the tumors were removed early in the 
disease. In the advanced cases, the dis- 
ease can be arrested, but the patient will 
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be left mox'e or less of uti invalid. It i.s 
necessary, therefore, to diagnose the 
case early and apply the required oi)era- 
tive treatment. 

Three methods of treattxient are em- 
pk) 3 'ed for hyperparathyroidism, /. r.. 
surgical, medical and x-ray. O. (.'ope 
(/oc. C'if.) states that medical manage- 
ment is very dangerous. Irradiation of 
the glands thus far has not given con- 
clusive results. The surgical treatment 
of hyperparathyroidism is not similar t{> 
thyroid surgery, in that replacetiumt 
therapy is not .satisfactory in postoxH-ra- 
tive tetany. 

HYPERTRICHOSIS.— JStio/ogry. 
— Disturbances in the distribution awl 
growth of hair in the female are en- 
countered in several tyjxes of endocrin- 
opathies. They arc met with in patients 
with hyjxer function or h>q)ofunction of 
the pituitary, thyroid, ovary or adrenal 
glands. Yet, in many indivitlual.s with 
generalized hyixertrichosis, no evidences 
of endocrine disorder can be <lett‘ctetl. 
Further, in nxany patients with definite 
endocrine imbalance the distribution and 
growth of hair may he entirely normal. 

In a recent article, 11. D. Niles (Arch. 
Dermat. and Syi>h. 32:580 (Oct.) 
1935) reported on 31 patients with 
hypertrichosis. In 22 cases the hyjxu'- 
trichosis was getieralized ; in 3 only the 
face, arms and legs were alTected ; in 
2 only the face; and in 4 the location 
was not recorded. In 16 patients, men- 
struation was regular, and in 6 it was 
irregular. Acne was pr<‘setxt in 6 cases. 

Niles assumes the xxrcsetice of atlrenal 
hyperactivity as the basis f<ir the hyjier- 
trichosis. Associated with hirsutism of 
adrenal origin there are regression of the 
breasts, deep voice, loss of libido, hyjxer- 
trophy of the clitoris and obesity. Ac- 
cording to M. A. Goidzieher, “hirsutism 
is a definitely adrenal .syndrome, as in 


all the case.s tibserwfl s«» far tluTc was 
either a tuumr ur a di^tinct hyperplasia 
nf the adrenal cortex.*' In agrt'ement, 
Z. K. t'onper avers that thci'c is much 
evithmee that <!isttnbeil functi<viis of the 
adrenals results in di.sturbed growth of 
hair. 

Trestmeni. - lnhihitt>ry do.ses of 
x-rays have been employed to combat 
the abnormal growth of hair in the 
femuU'. .Nib's employed a .single iixaxi- 
mal <IoM’ of 3.50 to 401) K imits, usitig 
200 K. \ . lilteretl with 0.5 to 0.75 mm. 
of coppx-r at a target distatu'e of 40 to 
5(> cm. to each a<lrenal gland 
S. I*', n. ) once a month. .\ ritentgeno- 
grum of the po.sition id' tlie kidney.s was 
taken j>rior to starting treatment .so as 
to <Ietennine as accurately as possible 
the proper site of irradiation. 

Twelve patients were treated with 1 
to 9 treatments at varbms intervals. .Vs 
the <Iose nientbined, giveti at intervals 
of I or 2 moiiths, pr<»ved ineth’ctive, 
a do.se of one-third S. K. 1 ). was given 
3 times a week. In n<»ne of the patients 
was a definite loss of hair notetl. None 
noticetl any falling of hair frtun the 
face, ujid in notte were the hairs on the 
face loosened. In several eases new hairs 
continued to apj>eur, httt ht other.s no 
new hairs apjM'areil after the instittttion 
of the x-ray therapy, Niles concludes 
that x-ray therapy in the doses ad- 
miiiistereti apparently had Jto elTect. 
either good or l>a<l. 

Since hypertrichosis is only a mnni- 
fe.stalion of promninced ilisortiers in 
eiulocrine glands, .such as tlie j»jtijitary 
or adrenals, alleviation caji only la* ex- 
liected if the primary cause cati Ik* 
removed. Gases are on record where 
there wa.s a complete return to normal 
hair growth after the removal of x>or- 
tians <»f hyperplastic adrenal glands or 
cortical atlcnoinas. .Attention to this 
phase of the subject is calictl elscwljcre. 
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MENOPAUSE, DISORDERS 
OE. — Etiology . — The disturbances of 
the climacterium (“critical” age or 
menopause) are due, for the most part, 
to the gradual decline of ovarian func- 
tion, as evinced by the abrupt appear- 
ance of the symptoms, sometimes within 
a day or two, after surgical or x-ray 
castration. The prompt relief of these 
symptoms in many of these patients by 
the administration of potent ovarian 
extracts strongly supports this view. 
Maronon, however, believes that the 
menopausal symptoms are due to ante- 
cedent structural and functional changes 
in the thyroid, adrenal, and pituitary 
glands, and that the ovarian changes 
are secondary and not causative. The 
hypertension, hemicrania, palpitation 
and flushing of the face are most likely 
due to vasomotor irritability as a result 
of hyperfunctional reaction of the ad- 
renals and of the thyroid. 

Treatment . — The use of potent prep- 
arations of ovarian extract (follicular 
hormone, estrin, theelin, progynon, etc.) 
is of great value in alleviating the dis- 
turbances and distressing symptoms of 
the menopause and stabilizing the vaso- 
motor nervous mechanism. Estrogenic 
■substances have been used by E. Novak, 
Catharine MacFarlane (Am. J. Obst. 
and Gynec. 31:663 (Apr.) 1936), 
M. B. Goldberg and H. Lisser (Endo- 
crinology 19:649 (Nov.-Dee.) 1935), 
and others in the treatment of the 
menopause with good results. Novak 
reported his observations in following 
the course of treatment of 95 women 
suffering from menopausal disturbances 
which indicated that the continued use 
of adequate amounts of estrogenic sub- 
stance tends to shorten the course of 
the condition. In no case was therapy 
required for a period longer than 30 
months. The choice of commercial prep- 
aration used may be made on a basis 


of cost, provided a biologically stand- 
ardized preparation is employed. 

MacFarlane (/oc. cit.') employed 
emmenin liquid (Collip), an alcohol 
soluble, ether insoluble complex present 
in acetone extracts of human placenta, 
in the treatment of 18 women complain- 
ing of the vasomotor disturbances of 
the menopause. Ten of these women 
were improved; 8 very definitely, and 2 
rather indefinitely. 

M. B. Goldberg {Joe. cit.') treated 8 
patients, varying in age from 27 to 55 
years, for menopausal complaints (3 of 
whom had artificial menopause) with 
emmenin (Collip). In 2 the results 
were doubtful ; 4 patients were im- 
proved ; and 2 were completely relieved. 

Emmenin is administered by mouth, 
1 teaspoonful in water or orange juice 
3 times a day. This dose may be in- 
creased to 6 teaspoonfuls a day for 1 
week to 10 days. One teaspoonful repre- 
sents about 25 Gm. (6% drams) of 
placental tissue. 

Estrogenic substance in the form of 
hydroxyestrin benzoate, dihydroxy- 
estrin (theelin, progynon B) is very 
useful in relieving menopausal disturb- 
ances. A dose of 2000 rat units of 
progynon B will usually relieve the 
vasomotor disturbances of menopausal 
women for a period ranging from 1 to 2 
weeks. 

For the relief of severe menopausal 
symptoms in cases where follicular hor- 
mone has failed to bring about a bene- 
ficial result, irradiation o£ the pitui- 
tary gland has been recommended by 
C. G. Collins, E. P. Thomas and L. J. 
Menville (Am. J. Obst. and Gynec. 31: 
115 (Jan.) 1936), who treated 33 pa- 
tients at the Hutchinson Memorial 
Clinic, New Orleans, ‘ La., by this 
method. 

The irradiation dose for each ex- 
posure was 148 r with these factors : 
12 in. D., 5 ma., 120 K. V. P., 1 mm. 
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Al. and 0.25 cu., 8 min. The total 
dosage for each series was 296 r. 1 he 
first treatment is given through the right 
temporal region and on the following 
day is repeated on the left side. After 
an interval of about 3 weeks, the same 
procedure is again performed, making 
a total series of 4 exposures, with a 
total dosage of 529 r to the skin 
surface. 

The patients treated complainetl st'v- 
erely of the menopausal symptoms aiul 
had sought relief from variou.s sources 
without success. Each case had previ- 
ously been treated with sedatives such 
as luminal and bromides, and s«.'veral 
had received injections of follictilar 
hormone. The results were so striking 
in the first few cases treated in this 
manner that this therapy has been con- 
tinued and is employed in all women 
suffering from menopausal symptoms 
who experienced no alleviation from the 
use of sedatives. 

Following pituitary irradiation, the 
flushes, sweats, and headaches have 
diminished in severity and in frequency 
of occurrence to the point where they 
are no longer annoying, and, in a num- 
ber of cases, have entirely cea.sed. The 
nervousness has markedly improved an<l 
pains and stiffness in the joints ac- 
comijanying the menopause h.ave been 
relieved. 

Improvement is most often notctl <lur- 
ing the third week of treatiricnt and all 
patients, except two, have obtained coni- 
plete relief by the end of 3 weeks from 
the last exposure. 

The dosage of x-rays used in the treat- 
ment of menopause is a destructive one 
in Collins' belief, and causes a decrease 
in the concentration of prolan in that 
manner. The use of deep x-ray therapy 
is based on the finding that in the meno- 
pausal syndrome there is an overactivity 
of the anterior lobe of the pituitary 
gland which may be the primary cause 


of the symptoms. .\n attempt will 
sub.scqucntly be made by t'ollius to 
demonstrate the fact that the relief of 
symptom.s afforded by irradiation is 
acctmipanied by the disappearance of 
excess ]>rolan ami tljat this is the effect 
of a de.structive <Iose of x rays to the 
hypertrophied pituitary gland. 

M I (5 RA I N E. — Treatmen t.— 

1 lormonal studies to determine the endo- 
crine basis tuuleriying the condition of 
migraine were recently made by .S. J. 
(ila.s.s ( I’huiocrinology 20:333 (May) 
193(>). 'i'he n’lationship of prolan A 
and estrin was stndietl in 10 young and 
migraiiKius women with ovarian tly.s- 
fuuctiou. Ouatititative hotanone assays 
showetl a reversal «tf the normal ratio in 
the tlirection of increased prolan A and 
decreased estrin outpijt. Estrogenic 
therapy tende<! to correct the hormonal 
imbalance hy stippresnion of the prolan 
A .secretion with comatjuitant relief <»f 
the .symptoms of migraine in 80 per 
cent, of cases. Prolan a<iministratitjn 
resulted either in no relief or intensifica- 
tion t)f the heatiache. 

At this point it may Ik* inentitmeil in- 
cidentally that the Ri.vikwi k has fouml 
hypodermic injection t>f ergotamine tar- 
trate (gynergen, Sando/. > will in prac- 
tically every case relieve within an htnir 
or twt> a progressive* case <»f acute n»i- 
graitie. Its action is on the sympathetic 
nerve fibers. 

MYXEDEMA— Diagnosis.— 
C'a.ses of well-tlcveloped myj<etlenia 
should be recognized without difliculty. 
However, the type of case which makes 
diagtiosi.s difficult is the one in wliich the 
P'ltient suffers from a inotlerale degree 
of hypothyroidism without any tlefinite 
evidence f»f thickened skin or fluid re- 
tention. The majority of ]>atients witli 
deficient thyroid fimction hai,’e more 
or less cojistantly a slow pulse and a sub- 
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normal temperature. C. H. Davis (Am. 
J. Obst. and Gynec. 30; 570 (Oct.) 
1935) has observed that practically all 
individuals who have slow pulse and 
subnormal temperature have a low basal 
metabolic rate. There is also another 
group of patients who may manifest an 
elevated pulse and normal temperature, 
with a lessened basal metabolic rate. 
Thyroid therapy brings about a marked 
improvement in their physical condition. 

Complications. — In myxedema not 
complicated by a psychosis there is a spe- 
cific mental condition characterized es- 
sentially by pyschomotor retardation and 
fatigability, according to A. J. E. Akel- 
aitis ( J. Nerv. and Ment. Dis. 83 : 22 
(Jan.) 1936). The patients are likely to 
be depressed and irritable, depending on 
the degree of myxedema and the type of 
individual. The most frequent type of 
psychosis met with in myxedema is a 
dysergastic (delirious ; hallucinatory) re- 
action characterized by a clouding of 
consciousness, which may progress to 
complete disorientation, vivid hallucina- 
tions that are not primarily complex, 
determined unsystemized delusions of 
persecution and excitability. Under 
treatment with thyroid a definite im- 
provement occurs. It is advisable to 
commence with small doses of thyroid, 
because these patients are extremely sen- 
sitive to the extract. 

Treatment . — Thyrotropic hormone 
has been employed in the treatment of 
such conditions as myxedema, cretinism 
and obesity. A report of the use of 
this hormone in the treatment of a man, 
aged 45, in whom the myxedematous 
condition had developed gradually over 
a period of 4 or 5 years, was made by 
A. Schneiderbaur (Med. Klin. 31 : 1500 
(Nov. 15) 1935). This patient was given 
daily intramuscular injections of 600 
units of the thyrotropic hormone o£ 
the anterior pituitary lobe. The first 
series of treatment lasted 15 days, in 


the course of which 9000 units were ad- 
ministered. As a result of the therapy, 
the basal metabolic rate changed from 
minus 30 per cent, to plus 14 per cent. ; 
the pulse rate increased ; there was a re- 
duction in the body weight; and a defi- 
nite change in the psychic behavior oc- 
curred. The fatigue disappeared and 
the patient became alert and industrious. 
When the treatment was discontinued 
for several weeks, the basal metabolic 
rate and the iodine content of the blood 
again decreased, and there was once 
more an increase in weight. The series 
of injections was repeated twice, in order 
to bring about improvement in the 
condition. 

OVARIAN DYSFUNCTION.— 
Disturbances of the normal secretion of 
the ovaries are manifested in the genital 
tract in two chief disturbances, e. g., 
amenorrhea and uterine bleeding. Amen- 
orrhea may be primary or secondary. 
Primary amenorrhea may be associated 
with hypoplastic genitalia or with well- 
developed sexual organs. Uterine hem- 
orrhage may occur as a result of persis- 
tent follicle formation and a continuance 
of estrin secretion with a lack of corpus 
luteum function. 

C. Kaufmann (J. Obst. and Gynaec. 
Brit. Emp. 42:409 (June) 1935), in 
order to produce the pregravid changes 
in the endometrium of the castrated wo- 
man, found it necessary to administer 
first the follicular hormone, which 
brings about the proliferative phase of 
the uterine mucous membrance, and then 
the corpus luteum hormone, which 
converts the proliferated endometrium 
into the secretory phase. He concludes 
that in severe endocrine disturbances of 
the ovaries the doses of the follicular 
hormone previously employed were in- 
adequate and therefore useless. It is 
now known that the dose necessary for 
adequate proliferation of the endometri- 
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um in a castrated woman is not less than 
1,000,000 international miits. 

The pathological exaggeration of the 
proliferation phase, the so-called cystic 
hyperplasia of the endometrium, gives 
rise to functional metrorrhagia. Sinct* 
the excessive production of follicular 
hormone is associated with deficient 
corpus luteum formation, substitution 
therapy with corpus luteum hormone 
is employed. While large quantities of 
corpus luteum hormone (up to 90 rabbit 
units) ai-e required to convert an ab- 
normally proliferative phase of the endo- 
metrium into the premenstrual or secre- 
tory phase, much smaller doses (10 to 
20 rabbit doses given over 5 or 6 con- 
secutive days) will often cause the cessa- 
tion of uterine bleeding. 

PELVIC DISEASE.— Treatment. 

— C. F. Fluhmann and P. F. llolTman 
(We.st. J. Surg. 43 : 678 (Dec.) 1935) 
studied the oiTect of the use of estrogenic 
substance in 29 adults with acitte and 
chronic pelvic inflammatory disease. The 
use of this substance was basetl on the 
assumption that esti'ugenic principles 
stimulate the defensive mechanism of 
the pelvic organs. Amniotin dissolved 
in oil was the preparation emjdoyed. It 
containcnl 500 or 1000 rat units per c.c. 
It was given intramtiscuhu-ly in 0.5 or 
1 c.c. (<S to 16 minims) <loses daily, 
until the patient had received from 5 to 
16 injections, and a total dosage varying 
from 3750 to 16,000 rat units. Twenty- 
four patients were ambulatory with sub- 
acute or chronic salpingitis, while 5 were 
in the hospital and febrile. Twenty-three 
patients exhibited definite palijable ad- 
nexal masses at the onset of the treat- 
ment. Several weeks after the cour.se <»f 
treatment, reexamination disclosed com- 
plete healing, with a disapiiearance of 
masses in 7 cases, while 9 showed definite 
improvement, but with palpable patho- 
logic changes in the pelvis. Seven pa- 


tients <li<l nut Mictw impmvement, and 
in 5 of tlu‘s<“ uptn'atiun was nect'ssary 
later. Of 27 pati«'nts, D claimed that 
they had obtained cumplett* ladief from 
pchde pain within 2 to <> weeks after 
injections were begun, t )f ID ca.ses with 
profu.KC 7 'aginal discharge, tletinite im- 
provement ttH>k place witiiin 2 to 6 
weeks in 7 pnti<*nls: w!u*reas the atnount 
of di.scharge was unafi’ectetl iti 12 of the 

CUSl’S. 

PITl IIT.XR'k' CJLAND. — PITU- 
ITARY BASOPHILISM.' Pitui- 
tary basophilism is the term aj<plied to 
the symptom complex brought ahotJt hy 
an invasion iu‘ the pituitary gland with 
hasi>philie cells, llarxey t tJsliing, in 
P)32, .separated from thi* grotjp of so- 
calle«l polyglamhdar tlisturbanees a del)- 
nile syndrome and has shown from a 
stinly t>f autopsied cases that a basophil 
u<li‘noma of the pituitary g!an«l is the 
cau.se of this condition, Rec<"utl.\. how- 
ever. the name of Cushing’s disease <»r 
.syndrome has ln*eu attached to other 
.similar syndromes causetl by a<ireual hy- 
perplasia or tumor, ‘i'his has given rise 
to consi<lerab!e c«njfusion in this field. 
'Fhe u.se of the term { a.v/ifm/’.v .syndnoni' 
.shouUl he restricletl to thos<- eases wlu'i’e 
an adenojua of the pituitary is susfxaied 
or has been fouml at autopsy. 

The important symptean.'; «tf pituitary 
hasophili.sm inchule: ol>esity, esjKvially 
of the face, trunk amt alMltunen ; hirsnt” 
ism witli masculine distribution of hair : 
sexxuil <listurhimces (imjKotence in male, 
and amenorrhea in the female t ; ctitane- 
nus stria* over the breasts anti alMliJjjjen ; 
decalcificatiun tif the lames ; hyjH*r- 
glycemia ; hypertensitm ; |>olyuria ; }Kjly- 
dipsia, and various nervtnjs inanife.sta- 
tions. 'fhere is, in addition, a teiulency 
to polycythemia. I leatlaclie may alsi'» Ih* 
an accoitipanimtmt. 

• See also section on NKCuoi-otiv. 
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There is apparently a close, but not 
understood, relation between disturb- 
ances caused by overaction of the adrenal 
cortex and those resulting from pituitary 
adenoma of the basophilic type. In cer- 
tain cases the presence of adrenal cortical 
neoplasm has been found at autopsy to 
have been associated with basophilic in- 
vasion of the pituitary gland. 

I. H. Pardee outlined 5 syndromes of 
pituitary basophilism : The Cushing syn- 
drome, a mixed syndrome of intrasellar 
pituitary disease; a syndrome in which 
the disturbances seem to point to in- 
volvement of the adrenal cortex; a pre- 
pubertal or pubertal basophilic syndrome, 
and the postmenopausal basophilic syn- 
drome. Pardee believes that transitory 
or mild degrees of pituitary basophilism 
may exist not only in adolescents but in 
premenopausal and postmenopausal 
states. 

W. G. MacCalluni and his associates 
report a proved case of basophilic aden- 
oma as follows : 

The patient was a woman, aged 25 years. 
She complained of increased weight, change 
in her appearance, and amenorrhea. She noted 
the development of broad reddish-purple lines 
over her shoulders, chest and abdomen. There 
was edema of the ankles and legs. Later she 
developed polyphagia and polydipsia, and said 
that she would drink 2 gallons of water daily. 
There was also very marked polyuria. 

X-rays of the bones showed evidence of 
demineralization. The blood count showed 
R. B. C. 6,050,000; W. B. C. 18,000; Hb. 114 
per cent. Basal metabolic rate was minus 6. 

The finding of osteoporosis of the vertebrae, 
as well as of the skull, the high red cell count 
and hemoglobin, the glycosuria, the obesity 
and cutaneous striae, seemed convincing evi- 
dence that this was a case of Cushings 
syndrome. 

Gynecological examination of the patient re- 
vealed nothing, but in order to exclude the 
possible existence of an adrenal tumor, pyelo- 
grams were taken of the right kidney, which 
showed no abnormality of the pelvis. 

Following this examination the patient de- 
veloped a pyelitis and a generalized infection 
from which she succumbed. 


Autopsy revealed a basophilic adenoma of 
the pituitary gland. The left adrenal weighed 
14,75 grams and the right 18 grams. On num- 
erous cross sections the tissue appeared nor- 
mal except that the right adrenal showed a 
number of small abscesses scattered through 
its substance. 

W. G. A. Swan and G. E. Stephenson like- 
wise report a case of basophilic adenoma in a 
woman aged 30, who for 4 years had suffered 
from abdominal obesity, hirsutism and periods 
of amenorrhea. Death occurred suddenly dur- 
ing an attack of renal colic. Autopsy revealed 
the enlargement of the hypophysis and micro- 
scopically it was found that nearly the whole 
of the anterior lobe of the pituitary consisted 
of a basophilic adenoma. 

Another case of basophil adenoma of the 
pituitary body found at autopsy was described 
by H. G. Close. Apart from the high blood- 
pressure, there was no reason to suspect either 
the syndrome or the pituitary lesion, and the 
finding of the basophil adenoma was purely 
accidental. The author states that if a large 
series of pituitary glands are studied, it will 
be found that the invasion of the posterior 
lobe by cells growing out from the pars inter- 
media is common, particularly in middle-aged 
individuals. 

The treatment of basophilic adenoma 
of the pituitary gland is deep x-ray irra- 
diation, to which eosinophilic and baso- 
philic cells seem to react most favorably, 
according to C. W. Rand. Improvement 
was noted in a case of Cushing’s syn- 
drome after deep x-ray therapy by F. 
Jainen. In cases of pituitary basophilism 
not responding to irradiation, attention 
should be directed to the adrenal glands. 
X-ray examination of the renal regions 
should be made to determine the possible 
presence of adrenal neoplasm. As has 
been mentioned elsewhere, Crile has em- 
ployed resection of the nerves of the 
adrenal glands and partial adrenal- 
ectomy in this type of case with a de- 
gree of success. According to W. 
Walters, cases of suprarenal cortical 
syndrome indicate that surgical explora- 
tion of the adrenal glands is advisable, 
unless definite evidence of a pituitary 
tumor is present. 
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On the assumption that the manifesta- 
tions of Cushing’s syndrome are due in 
a large part to adrenal hyperactivity, Cj. 
Crile, H. Turner and E. P. McCullagb 
(New York State J. M. 36 ; 475 (Apr. 
1) 1936) have performed denervation 
of the adrenal glands in four cases. 


studies of the sella turcica sliowed no ab- 
normality. l.eft adrenal dejuTvation was 
performed ami several jnouths later oper- 
ation was |H'rformed on the opiK»site side, 
at which time a partial adreualectouiy was 
done. .Signs of a<irenal insufliciency de- 
veloped and w<'re contnillerl hy eschatin. 



Fig. 1. — Photograph of patient. A, taken at age of 24 i B ant! C# on atlmiHnion to hoHiiitah 
B shows spindling extremities and protuberant atxlomrn, and dtirstal kyplunti® anti tmmi 

adiposity. (Lawrence and Zimmerman : Arch, Int, Med.) 


They also denervated the adrenal glancLs 
and divided the major and minor 
splanchnic nerves on each side in 23 
cases of polyglandular <lisea.se. In every 
case some if not all of the symptoms 
were alleviated after the operation. 

One patient was a girl, aged 17 years, 
who complained of oligomenorrhea, hir- 
suties, enlargement of the breasts, head- 
aches, and fatigue. She had gained 20 
pounds in 2 months. She developed 
atrophic striae on the breasts and thighs- 
The visual fields were normal. X-ray 


Menstruation rrturne<l in 5 inrtnths 
and continticd to Ik* regular ant! m»rinal 
in amount. .Suprrlluous laiir «»n the face, 
abdomen nml extremities completely vait- 
ished. 'I'lu* skin fiecume iionnal in color 
and texture. The patient jniprt»vetl re- 
markably utJtil about IK' years aft<*r the 
operation, when .she liecame ill and <Hed 
from acute cpicartlitis. Necropsy revcaletl 
a chromophobe adenoma of the pituitary 
gland, with po.ssthly scattered basophilic 
cells. The adrenals slunvetl a rt'duction 
of the cortical tisstie anti fibrosis. 
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Crile believes that the adrenal prob- 
ably plays the major role in the adreno- 
genital syndrome because of the satisfac- 
tory results obtained by him and others 
in alleviating the symptoms by denerva- 
tion or resection of the adrenals. 

The exclusion of the hypophysis as the 
site of the lesion cannot always be made. 
This is exemplified by one of the cases 


his admission, the patient had been well and 
had taken good care of himself- The following 
symptoms then made their appearance : in- 
creasing weakness, loss of libido, lumbago, 
dyspnea, nocturia, edema of the ankles, erup- 
tion in the skin of the nose, ecchymoses on 
the slightest injury, and kyphosis- 

X-rays of the complete skeleton revealed 
marked and striking generalized decalcifica- 
tion. The patient had a decreased sugar 
tolerance. 



Fig. 2. — Basophilic adenoma beneath dura covering pars anterior of pituitary body with 
colloid at lower border of tumor on left side. Hematoxylin and eosin stain ; X 30. (Lawrence 
and Zimmerman : Arch. Int. Med.) 


reported by Walters, in which post- 
mortem examination, several months 
after operation, in which the adrenals 
were found to be normal in appearance, 
disclosed a basophilic adenoma of the 
pituitary. 

A case of pituitary basophilism was 
reported by J. H. Lawrence and H. M. 
Zimmerman (Arch. Int. Med. 55 : 745 
(May) 1935) in a male in which the 
condition was recognized during life and 
the diagnosis was confirmed by necropsy. 

Case Report , — The patient was a man aged 
44, who was admitted to the hospital because 
of severe pain in the chest, with the diagnosis 
of coronary occlusion. Until 4 years prior to 


Postmortem examination revealed an inac- 
tive basophilic adenoma of the anterior pitui- 
tary gland, cortical hyperplasia and adenomas 
of the parathyroid bodies, and diffuse skeletal 
demineralization. 

The basophilic adenoma in the anterior pit- 
uitary lobe, although 4 mm. in the greatest 
diameter, did not appear active on microscopic 
examination. Many of the cells were rather 
small and contained few granules. There was 
also an infiltration of basophilic cells in the 
neurohypophysis. 

Another feature of imusual interest in this 
case was the presence of the small adenoma 
in one of the parathyroid glands. This condi- 
tion had previously been observed in the case 
of C. G. Schmorl and Molineus. 




84 


MEDICINK. 


SIMMONDS’ DISEASE (PITU- 
ITARY CACHEXIA).*— I ’itnitary 
cachexia, also known as Simnioncls’ dis- 
ease and multiple ductless jjlandular 
sclerosis, is a specific endocrine syn- 
drome in which profound cachexia is the 
most prominent symptom. Morris Sim- 
monds originally described this syn- 
drome in 1914, and since then sporadic 
cases have been reported in the literature. 
More than 50 cases were reportctl in the 
German literature from 1914 to 1933. 

Symptoms . — ^The di.sea.se has an in- 
sidious onset, is progressive in course, 
and the outlook is grave, especially in 
untreated cases. Clinically, the condi- 
tion is characterized by marked loss in 
weight, weakness, mental lethargy, pre- 
mature senility, and sexual disturbances. 
There are, in addition, trophic skin 
changes, loss of pubic and axillary hair, 
low blood-pressure, and low ba.sal metab- 
olism. bhnaciation is the mo.st strik- 
ing feature, and the loss of weight is 
more severe than that met with in other 
conditions. Amenorrhea may be the 
first sign encountere<l. 

'Fhe basal metabolic rate is low in 
Simmonds’ disease, and a reading of 
minus 25 to 23 ])er cent, is not unusual. 
Other symptoms and findings, such as 
disturbance in water balance, polyuria, 
polydii)sia, headache, dizzine.ss, dental 
caries, and hypothermia, have been noted. 

Etiology . — The syndrome is brought 
about by pathologic alterations in the 
anterior lobe of the hypophysis. The 
course of the disease is dependent on the 
type and severity of destruction of the 
tntititary structure. 'I'he condition not 
infrequently has its t)nsct after child- 
birth, and in these cases the underlying 
cause has been ascribed to septic emboli 
in the pituitary gland. H. II. Riecker 
and A. C. Curtis, from a review of the 
necropsy findings in 24 cases of Sim- 

* See also section on Pediatrics : Endocrine 
Disturbances. 


moml.s' (lisvase. report that the destruc- 
tion of the pituitary gland was brought 
about by puerperal sepsis in ca.ses. 
syphilis in 5 cases, cysts in 4 cases, 
tuberculosis in 2 eases, and by an un- 
known agent in 2 cases. 

The di.sease alTects both tin* male and 
female. However, the incidence in the 
female is ct>nsi<Ierahly higher than in 
the male. R. M. t ‘abler (citeil hy i \ W. 
IHum: J. Xerv. and Ment. Dis, 83: Ifk) 
(b'eh. ) l‘>3b). reports a serie.s of eases 
in whieli there were 47 fenuiles and IS 
males, with nndetennini'il .sex in 5 eases. 

('aider coneiutles from ht.s sttidy of 
70 ca.ses in the literature that syphilis 
is not deJ'milely establtsheil as an etio- 
logical factor. .Mthcmgh in many of th<- 
rejN»rfe<l cases tlefinite jitUhological 
changes h.ave been found in tiie pituitary 
glaiKis, \\‘. Rngelbach* maintained that 
many pittiitarv caehexias mav be eaused 
by transient ftmetion.al <!isor«lers of the 
anterior pituitary lobe. 'I'liis view is 
also hebl bv manv iitlter elinietnns. 

Prognosis. In the cases in which re 
cover.v has lu'en reporteil, it is probaf*le 
tluit the disorder in the anterior pituit.ary 
lobe was of a functional nattjre. ( 'ases 
in which there is marketl desf rtictimi of 
the glandtilar elements almost snvarialilv 
termiiKite fatall.v. fatal case of Sim- 
moiul.s' .svndrotne, which h.ad its onset 
after a lung .series of frisjnencies, was 
reiKirteil by Hratton and hVId. Autopsy 
showed lymphadenoiti infiltration of the 
pituitary glaml. with tle.struetion of both 
the anterior ami posterior !oIh*s, am! 
atrophy of the other emfocrine glands. 

A fatal cast* of .'simmonds’ ilisease was 
recently reported by R. Ro.se and ( >. 
Weinstein ( bhidocr inology 20:149 
(Mar.) 1936), From tlie jKitholugical 
appearance alone it couki not !h* ileter- 
mined definitely whether the pituitary, 
thyroid or adrenal alterations initiated 
the jiatient’s tiisea-se. Death m'curred 
before cachexia had become marketl. .\t 
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necropsy, marked atrophy, fibrosis and 
destruction of normal architecture were 
noted in the anterior pituitary, adrenal 
cortices, and thyroid. 

Recently, L. F. Hawkinson (J. A. M. 
A. 105:20 (July 6) 1935) and C. W. 
Dunn (J. Nerv. and Ment. Dis. 83 : 166 
(Feb.) 1936) reported cases of Sim- 
monds' disease in the female with re- 
covery. 

In the case observed by Hawkinson, the 
patient was a school g^irl, aged 17 years, whose 
chief complaints were loss of weight, weakness, 
amenorrhea, somnolence, mental lethargy, fall- 
ing of the hair, premature aging and dryness 
of the skin. The patient was given intra- 
muscular injections of anterior pituitary-like 
gonadotropic principle of pregnancy urine 
(follutein, Squibb) every other day in doses 
of 50 rat units. Desiccated thyroid was given 
by mouth in doses of % grain (0.03 Gm.) 
3 times a day. This treatment was continued 
for 10 days. The patient continued to become 
progressively worse. The desiccated thyroid 
was discontinued and the gonadotropic prin- 
ciple of pregnancy urine was increased to 
150 rat units every other day. In a week she 
had begun to gain weight and was much 
brighter mentally, the somnolence was much 
improved, and she felt better in every way. 
Treatment was continued for several months 
during which period there was progressive 
improvement. The patient received approxi- 
mately 5000 rat units of gonadotropic principle 
of pregnancy urine during 4j4 months. 

In Dunn's case, the patient was a girl, aged 
13 years, who had been suffering from Sim- 
monds* disease for a period of 9 months, and 
who was presenting progressive and acute 
symptoms of this condition. At the age of 
12 years the child had begun to lose weight, 
was extremely nervous, and had crying spells. 
Loss of weight, weakness, and dizziness were 
pronounced. The menses, which had com- 
menced at the age of 11 years, ceased after 
the onset of the disease. She complained of 
polydipsia and polyuria. Her mental state 
progressed to more marked irritability with 
periods of depression. Other symptoms were 
falling out of the hair, dryness of the skin, 
and lack of perspiration. 

A diagnosis of Simmonds' disease was made 
from the following signs and symptoms : acute 
onset of an illness in a previously healthy 
mature female, rapid loss of weight (58 


pounds), sudden cessation of menses after 
normal menstruation for over a year, atrophy 
of the primary and secondary sexual organs, 
hypotension, vertigo, chilliness, cyanosis of the 
feet and legs, mental and physical asthenia ; 
the dermal changes, e., generalized loss of 
hair, thickening and dryness of the skin, pig- 
mentation, lack of perspiration ; the mental 



Fig. 3, — Left : Patient in October, 1934, 
twenty-two weeks after therapy was started ; 
anterior view. Right : The same, lateral 
view. (C. W. Dunn : J. Nerv. and Ment. 
Dis.) 

symptoms ; the progressiveness of the disease 
at a rapid and uncontrollable rate ; headache ; 
anorexia ; and gastric pains. 

In the treatment, the patient received a daily 
injection of 2 c.c. (% dram) of anterior 
pituitary liquid, except Sunday, and the 
weekly injection of 10,000 rat units of female 
sex hormone (progynon B). This therapy 
was maintained for 3 months, when consistent 
weight gain, continuous rise of blood-pressure, 
the onset of menstruation and generalized im- 
provement occurred. The mental state also 
improved. 

After a period of 3 months, when improve- 
ment was marked, bi-weekly injections of 2 c.c. 
(% dram) of anterior pituitary liquid and a 
weekly injection of the female sex hormone 
(10,000 rat units) were started. The latter 
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Chart 1. — Systolic I’rossurc aixl Wcinht Curve, Xj*te rel.iiitm of hJimi jnr'o.iirr rise 
to weipfht curve. (C. W. lluuii: J. Xerv. ;uul Meiit. I>»v 1 


will be reduced to 2000 rat units after the 
third mcnse.s. 

The administration of the follicular hormone 
is rational in the dose employed, since it i.s 
necessary to use larjye dosage to combat the 
rapid and progressive atrophy of the primary 
and secondary genital organs which is jxirt t>f 
the pathological picture of Simmonds’ disease. 

THYROTROPIC HORMONE. 
— Physiological Action . — ^Thc atluiin- 
istration of pituitary CKtracts contaiuinjf 
the thyrotropic principle has been showti 
to bring abotit an increase in ha.<!al metab- 
olism, according to W. O. Thompstni, 
S. G. Taylor, TIT, P. TC. d'honiiison, S. 
B. Nadlcr and I- F. N. Dickie (Ftndo- 
crinology 20 : 55 (Jan.) 1936). ThLs in- 
crease in rate was noted in 32 of 79 ob- 
servations on 59 patients of various 
types. The increase occurred in every 
group of patients in whom there was any 
thyroid tissue capable of functioning. No 
increase was noted iit 4 patients with 
marked myxedema ; but in patients with 
mild or moderate thyroid deficiency, the 
rate could be raised to normal. 

The increase in metabolism was al- 
ways temporary in spite of prolonged 
treatment. Second scries of treatment 


usually, hnt not always, I'aiU'd to pro- 
<Iuce an increase in the basal inetalKdic 
rate. 'Fiiyroxin and tk*sict‘at<‘d thyroid 
produced pronounced calorigenic elTects 
after jjatients had heemne refractory to 
tlie pituit:try e.xtraets. 

UTERINE BEEEI>IN(;, FUNO- 
TIONAE.— Treatment, In func- 
tional uterine hemorrhage the basis for 
the hU'cding .sei-mingly lies in the failure 
of ovulation to occur an«I as a result 
there is a faihire its the devehipment of 
the corpus Intemn. In this ty{H? of 
endocrine disturlKmce it apja-ars logical 
to assume that corpus hstettm therapy 
(progestin, proluton, progesterone) 
would lx* extremely iMnieficial. 

In a recent article, K. M. Wilson ami 
C. A. Kklen (Am. j. ( >hst. and t lyiiec. 
32:94 (Aug.) 1936) preseiitetl exam- 
ples of uterine bleeding associated with 
endometrial Ijyperplasia %vh!ch illustrate 
certain i>oints in cotmection with proges- 
terone therapy in this type of bleeding. 
The progesterone u.setl was the purified 
hormone prepared fnan sows’ ovaries 
by Klden according to tlu* method of 
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Allen and Meyer, the hormone beingf 
then dissolved in sesame oil. One rabbit 
unit corresponded to 1 mg. of the puri- 
fied crystalline hormone. 

Satisfactory results were obtained in 
5 cases, but the mechanism by which 
these results were brought about was not 
so clear. This group of patients pre- 
sented varying degrees of uterine hem- 
orrhage and were treated on the assump- 
tion that their own production of pro- 
gesterone was deficient. The dosage of 
progesterone employed was determined 
on empirical lines, since at present it is 
impossible to determine the degree of 
deficiency of progesterone in an in- 
dividual. 

In one case, the patient aged 32, had 
recurrent 'menorrhagia following a dila- 
tation and curettage for the same con- 
dition. Two doses of %5 rabbit units 
given on 2 successive days before the 
onset of periods resulted in periods of 
normal duration and amount. 

VIRILISM AND PSEUDO- 
HERMAPHRODITISM.— Ma/e 

Hormone Content . — A study of the 


“male” sex hormone (comb-growth and 
prostate-stimulating hormone) in the 
urine of 1 1 women with the syndrome of 
virilism and of 3 pseudohermaphrodites 
was made by S. L. Simpson, P. de 
Fremery and A. Macbeth (Endocrinol- 
ogy 20:363 (May) 1936). The assay 
of male sex hormone in the urine was 
made by noting the effect of the urinary 
extract on the growth of combs of 
capons and the weight of the prostates of 
castrated rats. 

An excess of the male sex hormone 
was found in the urine of 4 of 7 women 
with adrenogenital syndrome, 3 women 
with Cushing’s syndrome, and 2 of the 

3 pseudohermaphrodites. An excess was 
not found in the urine of 3 patients with 
adrenogenital syndrome, a women aged 
over 50 years with Achard-Thiers syn- 
drome, or a pseudohermaphrodite aged 

4 years. An excessive amount was 
found in the urine of a patient with 
adrenal hyperplasia (adrenogenital syn- 
drome), a woman with Cushing’s dis- 
ease caused by adrenal carcinoma, and 
1 pseudohermaphrodite, caused by ad- 
renal hyperplasia. 
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DISEASES OF THE ESOPHAGUS 

By Chevalier JacksO'N, M.D., Sc.D., LL.D., and 
Chevalier L. Jackson, A.B., M.D., M.Sc. 


FIBROSIS OF ESOPHAGUS.— 

The outstanding advance in the knowl- 
edge and conception of esophageal dis- 
ease is due to the work of Harris P. 
Mosher (“The Histology and Pathology 
of the Esophagus with Clinical Applica- 
tions,” Vol. Ill, 1936). He has shown 
that the esophagus is often infected in 
acute and chronic systemic disease. In- 
fection in the esophagus, as elsewhere 


in the body, often results in fibrosis in or 
about the esophagus. This fibrosis, if 
extensive enough or rightly placed, re- 
sults in obstructive narrowing. The 
lower end of the esophagus is especially 
liable to infection and fibrosis on account 
of its nearness to the stomach, gall- 
bladder and liver — organs often diseased. 

Prominent among the diseases in 
which infection of the esophagus has 
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been found are arteri<')sclcr()si.s. nephritis 
and pneumonia. Superficial ulcerations 
of the esophageal mucous membrane are 
constantly in the making. Many are 
due to the superficial glands breaking 
through the surface of the epithelium. 
In other cases the lymphoid follicles 
enlarge and do the same thing, 'rhese 
ulcerations lie in wait for infection to 
become pathological ulcers. 'Phe .super- 
ficial vessels of the epithelium when 
thrombosed may become large enough 
to extend to the surface and cause a 
bi-eak. These ulcerations are important, 
because it takes but little to glue the 
vertical rugte of the esophagus together, 
c.specially at the lower end, to .start 
obstruction. Hi.stological examination 
.shows fibrosis of this portion of the 
esophagus and a disorganization of the 


niusculatur<‘. In ad\;uu’e*l easi's a hack- 
waial heuil of tlie lo\v<*r end of the 
esophagus and a veitical twist play an 
important part in keeping up the oh.struc- 
tion. In .Mime case^ the^e two factors 
are as important as tii<“ fibrosis. 

Dilatation will gi\e a clinical cure 
in the majority of cases of tihrosis of 
the terminal portion of the esophagus. 
Tn the old and advanced ca.ses. however, 
where there is a double lumd of the loiver 
end of the t'sophagus and when the 
esophageal wall is thin, it is very ♦langer- 
ous to inajioeiuer tlie dilating hag round 
“tleatl man's ctirve" even with the 
guidance of a swallowed string. These 
advanced cases are lH*st <leaU with hy an 
anastomosis of the lower end of the 
esophagus with the fundus of the 
stomach. 


DISEASE OF THE GAEL-BTAI>DI:R 

Piy WirxiAM Fitch (.'hknky. M.U. 


Recently attention has heen calle<l to 
various iiivestigations indicating that all 
gall-bladder disease has a common origin 
in infection, and begins as acute or 
chronic cholecy.stitis. The one exception 
to this is gall-stones, which might 
originate from faulty cholesterol metabo- 
lism, with inflammation following rather 
than preceding their formation. The 
freciuency of gall-l)lad<ler <lisease is em- 
phasized as well as the conclusion that 
infectitm is most often carried to the 
organ by the blood. The microorganisms 
found responsible are the streptococcus 
group or else the colon bacillus and 
typhoid group. The.se enter the blood 
stream from foci in the iiiouth, nose 
and throat, or in the large bowel. Tn 
diagnosis, cholecystography and duo- 
denal drainage remain the most trust- 
worthy aids; but the carefully taken 
history is considered equally as important 
as laboratory methods of investigation. 


'riu* tr<*nd is piwartl ciuiM’rvutive treat- 
ment. leaving surgicjil retiinval of the 
gall-i>lad<I<'r for those cases that fail 
to resjioncl t<» <ltetetic and medicinal 
therapy, after removal of all f«H't of 
infection. 

tireat ittterest ha.s ntmitnietl to lx* 
manifested in the sti!>ject of gall-l»ladder 
di.sease, as shown Ity the numerous 
papers contrilnitetl t<» medical literature. 
But most of these simply cotifinu previ 
ous knowledge without a<Uling any t»ut- 
stan<ling new informatitm. t >ne of the 
most intere.stiug recetU discussions of 
gall-stones is that hy .-X. J. Delario (.-Xju. 
J. Digest. Dis. am! Nutrition 2:511 
(Nov.) 1935). This calls att<*nt ion anew 
to the fact that while cholesterol is the 
chief constituent of human (/all-simtes, 
it is jK)t fouiKl at all in concretitms in 
animal gall-bladders or very rarely so- 
Removed from the hltXKl along the entire 
gastrointesinal tract but mainly by the 
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large bowel, its importance is in the gall- 
bladder, the mucous membrane of which 
excretes it as one ingredient of the bile. 
While it is insoluble in water, cholesterol 
is kept in solution in bile by the bile 
salts, provided they are present in the 
proportion of 13 to 1. Prevention of 
precipitation of cholesterol as nucleus 
for a concretion or as its sole constituent 
therefore depends upon two factors : 
first, that this ingredient of the bile be 
kept in solution and, second, that stasis 
in the biliary tract be prevented. The 
administration of bile salts by mouth 
accomplishes both purposes, for it stimu- 
lates the liver cells to form an increased 
amount of bile and of bile salts and it 
keeps the upper biliary tract free from 
stasis by this greater flow of secretion. 
Fatty foods likewise stimulate the liver 
to form more bile and the gall-bladder 
to empty more promptly, thus aiding in 
preventing stasis. The other substances 
found at times in gall-stones, bilirubin 
and calcium salts, are likewise insoluble 
in water, but seldom form concretions 
by themselves unless faulty cholesterol 
metabolism precedes. 

Etiology . — One of the still contro- 
versial topics concerning gall-stone pro- 
duction is whether they form as the result 
of infection and a preceding cholecystitis, 
or whether faulty metabolism comes first 
as a cause of these concretions and these 
by their presence favor infection and 
thus induce cholecystitis. B. Halpert 
and K. B. Lawrence (Surg. Gynec. and 
Obst., 62:43 (Jan.) 1936) review the 
histories of 60 patients regarding the 
relation of clinical manifestations of 
cholecystitis and cholelithiasis to changes 
found in the gall-bladder and its contents 
after operation. If only one of the 
stone-forming constituents, such as 
cholesterol, was found in the concretions 
removed, even though cholecystitis was 
also observed in all, it was assumed that 
the cholecystitis followed rather than 


preceded stone formation. But in a 
second group, where the gall-bladder 
contained mixed concretions, consisting 
of two or more constituents, the history 
was of long-standing clinical manifesta- 
tions with recurring exacerbations ; in 
these it was thought there was a causal 
relation between chronic cholecystitis 
and the ultimate production of stones. 

Diagnosis. — J. R. Twiss and E. C. 
Hansen (Am. J. Digest. Dis. and 
Nutrition 3:391 (Aug.) 1936) call at- 
tention again to the difficulties and un- 
certainties of securing duodenal contents 
by means of a tube passed through the 
mouth and stomach, such as will give 
reliable cultures, uncontaminated. They 
show particularly, however, by the in- 
vestigation of 355 patients not coming 
to operation, the influence of gastric 
secretion on the sterility of duodenal 
contents obtained by intubation. Those 
who had a hyperchlorhydria showed 
sterile cultures twice as often as those 
who had achlorhydria or deficient secre- 
tion. Also, in 120 patients who had 
cultures made directly from the biliary 
tract at the time of operation, the in- 
cidence of infection in those with 
achlorhydria was about twice that of the 
group with normal acidity. In patients 
who showed an infection of the biliary 
tract, the organisms found predpera- 
tively in pure culture were as usual those 
of the colon bacillus, typhoid bacillus or 
streptococcus groups. They conclude 
that there is a definite relation between 
gastric acidity and biliary infection. 

Treatment. — The question as to 
when cholecystectomy becomes advisa- 
ble still continues to evoke discussion. 
Further confirmation of the rule that 
this operation gives better results when 
cholelithiasis complicates than when 
cholecystitis alone exists, is supplied 
by W. D. Wilson, E. P. Lehman and 
W. H. Goodwin (J. A. M. A. 106:2209 
(June 27) 1936). Reporting the results 
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of gall-bladder surgery in 610 cases, 
they state that when stones were ])resenl 
satisfactory results were obtained in 79 
per cent, of their operations; Init when 
the gall-bladder was stonelcss, in only 
64 per cent. As regards the diagnostic 
value of cholecystograms, they quote 
C. B. Rose (Radiology 22:197 (Feb.) 
1934), who studied 6268 cases reported 
by 20 different observers, with the re- 
sult that gall-bladders found abnormal 
by cholecystograms .showed pathological 
change after removal in 93.3 pcT cent. 

There is still a difference of opinitm 
about the propriety of early operation 
in acute cholecystitis. Twiss anti 1 h'ui.sen 
{loc. cii.') consider that the good result. s 
from this have not been proved when 
measured by mortality rates. Other au- 
thorities, however, approve and advi.se 
it. W. L. Wolfson and K. It. Rothen- 
berg (J, A. M. A. 106:1978 (June 6) 
1936) reptwt results of operation on 31 
patients with acute noncalculous chole- 
cystitis. rerforation occurre<l in 6 of 
the 31 cases. 3'hc mortality was 9.6 per 
cent, in the entire group. 1'his consti- 
tutes the most recent report on a total 
number of 379 cases of acute chole- 
cystitis operated upon by these observers 
since 1925. About half of these showed 
no previous attack or any symptom ref- 
erable to gall-bladder disease. The 
clinical course was that of a severe, ful- 
minating infection, in most instances, 
with high temperature, chills, high leuko- 
cyte count, pain, tenderness and rigidity 
in the right upper quadrant, with jaun- 
dice in 8 cases, from coincident cholan- 
gitis and hepatitis. 

J. H. Musser (J. Michigan M. Soc. 
35:10 (Jan.) 1936) reviews the wgefi- 
cal management of gall-bladder disease. 
He doubts whether it is known that foci 


c»f ink“ 0 ti««i arc rcspMn>iblc fur clatle- 
cystitis, but believes all such foci should 
be removed never^hele^^ ; as ;tn aid to 
improving general health. All reported 
biliary anti.s<*ptics he believ«-,s are worth- 
less in overcoming gall bladder infec- 
tion. Exercises to pr<‘vent biliary stasis 
can he earrunl out as w<*ll at hitme as at 
Furojuvin or American .^pas ;md with 
much les.s expense; w ijile simple s;dine 
cathartics such as sodium sulphate or 
phosphate <»r magnesium sulphate do 
a.s much good when t.iken at home as 
when a<!minist<Ted :U foreign "cure.s,’' 
from nattiral springs, lb* lielieves gall- 
hlad<Ier drainage by duodenal tube is 
of v;dtie mainly because of its psycho- 
logical effect on tlu* patiejit. Diet imtst 
be individnali/ed, depen<!ing upon the 
patient's weight and the possible pres- 
ence of ga.stric compHaitions. In gen- 
eral, it .shouUi he bland ami nonirritat- 
ing. avoiding fri<*d foods, high seasoning, 
eoff’ee, ehocobate, fresh pastries and 
bread, and the heavy fibrous .and seedy 
vegettibles. t ‘oar.se vegetables sijuuki l>e 
put through a tadamler and all ft«Kls 
thoronghly ma.stic;it<'d. If a low chol- 
ester<»l diet is indieateti, avand egg-ynlk, 
butter, cream, liver, sweetbreads, duck, 
meat- fat anti .salmon. .Adjust the nnm- 
her of calories to the iwitient’s Inxlily 
nutrition. Fatty ftKxls high in chtde.s- 
terol should fie atlviseti if the gall blatSder 
is functitniing potirly, but not if they 
cau.se tlistress. Among driig.s, Mtisser 
advises saline cathartics; a course of 
calomel once in 2 weeks ; alkalies an 
hour or two after meals if the |iatient 
has hyperacidity ; anti.spasinotlics .such 
a.s belladonna for |)ain, anti setlative.s 
.such as bromides ami barbituric acid 
preparations for gastrointestinal symp- 
toms apjiarently due to nervousness. 
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DISEASES OF THE PANCREAS 

By Thomas A. Johrsoh, M.D. 


The present unsatisfactory status of 
the various pancreatic enzymatic func- 
tion tests is reflected in the 1934 report 
of the Enzyme Committee of the Ameri- 
can Gastro - Enter ological Association. 
Twenty “two different tests were used 
by only 27 members of the Association. 
Widely divergent views obtained con- 
cerning the actual value of any of the 
proposed tests. 

Much of the recent work on the clini- 
cal estimation of pancreatic function 
centers around four approaches, i. e,: 
(a) estimation of the enzymatic activity 
of the duodenal fluid; (&) estimation 
of the blood enzymes ; (c) estimation 
of enzymes in the urine; (<i) examina- 
tion of the stool for evidence of faulty 
fat digestion. 

A study of the various methods for 
estimating the enzymatic activity of 
duodenal fluid collected in accordance 
with the Lyon technic reveals a number 
of sources of possible eri’or among 
which are the uncertainty concerning 
the amount of pancreatic juice in the 
sample, the dilution factor, and the 
possible contamination with other en- 
zymes, especially salivary amylase. The 
wide variations encountered in normal 
subjects detracts from the value of any 
single determination of the enzymatic 
activity of the duodenal fluid. 

There is by no means a universal 
agreement that all three of the principal 
pancreatic enzymes are always excreted 
in equal concentrations. The work of 
McClure and his co-workers indicates 
some degree of specificity of response 
of tryjosin, amylopsin and steapsin, de- 
pending on whether or not the stimulus 
in the duodenum is predominately pro- 
tein, carbohydrate or fat. On the other 
hand, Baxter concludes that all three 
enzymes are excreted in parallel con- 


centrations. The importance of that 
consideration is apparent when a review 
of the current literature indicates that 
the majority of clinical workers in that 
field are basing their conclusions on ob- 
servations of only one of the three 
principal pancreatic enzymes. A thor- 
ough study of a large series of clinical 
cases using routine estimations of the 
three enzymes would be enlightening. 

Much of the work on the duodenal 
fluid estimation of pancreatic enzymes 
centers about the determination of amy- 
lopsin. McCaughan reviews the previ- 
ous work on amylase, calling attention 
to the earlier work of Payen and Persoz 
(1803), who first precipitated a starch 
splitting enzyme from malt, calling it 
diastase; Magendie (1846), who showed 
that blood was capable of splitting 
starch into sugar ; Foster (1867), who 
first measured diastase quantitatively in 
animals; Wohlgemuth (1908), who de- 
veloped a practical quantitative method 
of amylase determination based on the 
starch-iodine reaction ; Northrup and 
Hussey, who developed a viscometric 
method of estimating trypsin which 
Davison first applied to amylase. 

Schmidt, Greengard and Ivy, after 
comparing the various methods for the 
quantitative estimation of diastase in 
the duodenal fluid, concluded that their 
modification of the W^illstatter method 
was the most practical. Most workers 
agree with A. C. Ivy ( J. A. M. A. 105 : 
506 (Aug. 17) 1935) that the Wohlge- 
muth method of determining amylase is 
of qualitative value and cannot be de- 
pended upon for accurate quantitative 
work. 

In a review of the present status of 
gastrointestinal principles. Ivy comments 
on the recent studies of secretin by 
Oiiray, and Voegtlin, Greengard and 
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Ivy, suggesting the jmssibilities of the 
use of that substance in estimating pan- 
creatic function. Further studies on 
secretin within the next few }'ears will 
be awaited with interest. 

Recent enzymatic blood studies with 
reference to pancreatic function are con- 
cerned largely with amylase and lif'asc. 
Worthy of note is an apparent dis- 
crepancy in the clinical case reports from 
various workers u.sing either the vis- 
cometric or one of the other methods 
of estimating bloo<l amylase. L. .\. 
Crandall, Jr. (Am. J. Digest. Dis. and 
Nutrition 2:230 (June) 1935), postu- 
lates the presence of at least two types 
of blood amylase, one active in the* ini- 
tial hydrolysis of the starch molecule 
(liquefying amylase, which is estimated 
by the viscomctric method), the other 
producing the reduciitg sugars that Jire 
the end-products t)f starch dige.stion 
( saccharogcnic amylase). Crandall fur- 
ther states that in acute pancreatic dis- 
ease or experimental pancreatic obstruc- 
tion, the liquefying amylase of the 
blood is increased, but there is no chatige 
in the saccharogcnic amylase ; in chrojtic 
panci-eatic disease with failure of en- 
zyme formatiem, or after experimental 
pancreatectomy, the li(iucfying amyla.se 
of the blood may be deerc-ased ajipar- 
ently without change in the .saccharogcnic 
amylase. Crandall’s thought in that 
matter would .seem to tit in with some 
exi)erimental work of McCaughan who, 
u.sing a vi.scometric method of determin- 
ing blood amylase in dogs, found the 
height of the rise directly proportional 
to the degree of occlusion of the pan- 
creatic ducts or to the extent of the 
parenchyma involved in the inflamma- 
tory process, noting in duct ligation a 
maximum rise within 72 hours, which 
was maintained at the most only 8 to 
IS days. In duct obstruction McCattghan 
ascribes the rise in blood amylase to 
overdistention of the ducts, calling at- 


tentiiiU to till" tact that isiiitimu’fl »!is- 
tention tt\er a period id time cau.ses 
atrophy and degrnrrafion of the gland 
ti.ssue, which ticconnls for the later de- 
cnsise in blood amyla^e. ! ntlainmatory 
processes, however, gave the highest 
blood diasta,se values, whieh Mefaughan 
attrilmtes to swelling of the acini ;m(I 
lining of the ducts. Tidal panereatee- 
toniy cattsetl a tentjHU'ary fall in blood 
dia.stase to uppniximately 20 jht cent, 
of (he preoper.'it jve htU curiously 

enotigh tlu- iev<-l quickly Kdurned to 
normal, a pltenotiu'non which Mc- 
Caughan is at :t los.'* to <*xplain, Imt he 
suggests that jn«»re slttdy i.s needed to 
threiw light oji the primary .source of 
hlood stmyia'.e. 

liuleetl, it has been stiggested that 
under certain conditions l»Io«nl amylase 
might arise frojsj the parotid yland, in 
.spite of .some experimental work to the 
contrary, a iK»s.sibiIity which, if true, 
wonkl ultimately cast some doubt on 
the vuhie of any blootl dia.sta.sc test a.s 
an index to pancreatic function. 

Classen. Johnstone and Orr, CiHilirm- 
ing the ob.ser vat ions of McCaughan on 
blood amylase, call attentum to the vari- 
ability of the starcli substrate, to which 
they ascribe some of the <Hscre}»:incie^ 
of <lilTerent worker.s, starch iKting a jnix- 
ture of alpha amylose, tnda antylose and 
dextrins in such varying proportions 
that it is difltcult t(» reprmluce att identi- 
cal mixture. 

The estimation of blood lipase has 
received mucli attejttiou in the past few 
ycar.s because, amting <»tht*r reasons. t!»e 
method employed is relatively sitnple as 
compared witlt the complicated pro- 
cedure adopted in connectitni with fdher 
enzymes. Cherry ant! (.'randull review 
the literature on blotal li{>ase and pre- 
.sent their modificatitm of the Ivoeven- 
hart inethtKl which forms the httsis of 
most of the estimations by other work- 
ers. These authnr.s call attention to some 
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earlier work differentiating serum lipase 
from serum esterase, suggesting that 
the term ^‘'lipase be reserved for the 
enzyme (or enzymes) capable of split- 
ting true fats and oils, and that the term 
esterase be used for the enzyme (or 
enzymes) acting upon simple esters." 
Lipase requires a true fat or oil as a 
substrate (olive oil), while esterase is 
measured by its effect on a simple ester, 
such as ethyl butyrate or tributyrin. 
Cherry and Crandall, in the same paper, 
quote Hanriot (1897), Doyan and 
Morel (1902), and Arthus (1902) to 
the effect that true lipase is absent from 
normal blood, while esterase is usually 
present. M. W. Comfort (Proc. Staff 
Meet., Mayo Clin. 10:810 (Dec. 18) 
1935) differs with the observations of 
Crandall and with those reported by 
Jergeson and Simmonds, in that he 
found serum lipase present in small 
amounts in all the normal serums he 
studied. Comfort reports the normal blood 
lipase ranging from 0.2 c.c. to 1.5 c.c. 
of one-twentieth normal sodium hydrox- 
ide per 1.0 c.c. of blood serum. Comfort 
and Osterberg present the details of 
their technic and the results of a series 
of pathologic cases, concluding that a 
reading above 2.0 c.c. of one-twentieth 
normal sodium hydroxide per 1.0 c.c. 
of blood serum is definite evidence of 
disturbed pancreatic function. 

Comfort (Ibid.) in cases of acute 
poucrcatitis observed blood lipase values 
up to 10.0 c.c. which, however, rapidly 
dropped to normal within several weeks. 
The same author observed an increase in 
serum lipase values in 50 per cent, of 
their cases of malignancy of the pan- 
creas, which, however, were not as high 
as those found in inflammatory condi- 
tions of the pancreas but had a tendency 
to remain elevated over a longer period. 
Whether or not the increase in blood 
lipase values in pancreatic malignancy 


is due entirely to duct obstruction or 
associated secondary inflammation is un- 
certain. Comfort concluded that the 
determination of serum lipase has proved 
of greater value in the diagnosis of acute 
or subacute inflammation of the pan- 
creas than any other procedure he has 
used. Crandall, in a summary of the 
current thought on blood serum enzymes, 
calls attention to the marked increase 
in blood lipase in experimental pancreatic 
duct obstruction, an observation on 
which most observers appear to agree. 

H. L. Popper, testing the gall-bladder 
bile for diastase by the Wohlgemuth 
method in 219 cases, concluded that 
pancreatic juice frequently flows into 
the bile ducts from the pancreatic ducts, 
but that its presence is not pathologic 
unless there is some obstruction to the 
flow of the bile-pancreatic mixture, in 
which case the activated mixture is the 
most frequent cause for the origin of 
acute affections of the pancreas. Popper 
observed that normal bile contained 
diastase equal in amount to that found 
in normal blood. 

A. W. Oelgoetz, P. A. Oelgoetz and 
J. Wittekind (Am. J. Digest. Dis. and 
Nutrition 2:422 (Sept.) 1935 ; 3:159 
(May) 1936) report some studies which 
they believe indicate that certain phases 
of allergy are related to the absorption 
into the blood stream of incompletely 
digested food products which are norm- 
ally carried on to complete digestion by 
the blood enzymes, but in the absence 
of the normal level of blood enzymes, 
give rise to allergic symptoms. They 
further report clinical improvement in 
such cases by administration by mouth 
of adequate amounts of a 50 per cent, 
glycerin extract of whole pancreas. 

R. W. Keeton (M. Clin. North 
America 18:1297 (Mar.) 1935) re- 
ported the clinical findings in 30 cases 
of pancreatic disease. He believes that 
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any of the present cn::;y>nafic firsts on 
the duodenal fluid, blood, or urine are 
unreliable in many cases because the 
normal enzyme capacity of the pancreas 
is so great that a drastic reduction in 
secretion might occur before any dis- 
turbance can be detected by the ordinary 
methods now in use. Keeton feels that 
the history of the patient tisually is the 
most suggestive finding in the avei'age 
pancreatic case. Of the objective find- 
ings, Keeton notes that the ijre.sence of 
an excessive amount of neutral fat in 
the stool in the prescirce of ade('[uate 
amounts of bile is suggestive of a lack or 
decrease in the amount of pancreatic 
lipase, and therefore, indicative of im- 
paired pancreatic function. The validity 
of the above observation, of course, is 
predicated on the exhil)ilion of normal 
bowel motility. 


11. Hlotuer {}. A. M. .\. 106:1970 
(June b) jvresents Mune t'xperi- 

mental e,vi<lejH'e to support the observa- 
tions of other.s that ah ohoUc f^olyncuritis 
or di'Jh'ii'ufy may be caused in 

part at least by faulty <Iigesti<tn and 
assimilation «)f bmd rt'sulting from the 
destruction of tligestive enzyme.s by 
large <juantities of alcohol taken over 
a consitlerable period of time. Blotner’s 
first studies, done in zutro, were con- 
{irme<l by similar observations in chronic 
alcoholics in whom he fouiul an aciilor- 
h.vdrta following a heavy alcoholic drink- 
ing hont. ilowever, the addition of 
hy<!rochloric aci<l to the achlorhydric 
specimens failed to intluence the results 
of the t(‘st. ifiotner ctmchideti that 
alcoliol rather than achlorhydria was 
the im|H»rtant factor in the tb'struetion 
of the <lig<‘stive en/ymes. 


JAUNDICE 

By Hk.nrv J. Tumkn. M.D. 


C/ass/£catiojn.-— .'Mthough there was 
much to recommend Kich’.s tlivision of 
all cases of jaundice into two nuiin types 
— retention and regurgitation icterus — 
a continued use of the earlier classifica- 
tion of McNcc wouhl simplify the 
problem for the clinician. When patients 
are thought of as having hemolytic or 
obstructive or toxic-infectious (hepato- 
cellular) jaundice, a clear conception 
may be found of the diagno.stic and 
therapeutic problems presented. This is 
also the conclusion of R. Ottenberg (J. 
A. M. A. 104:1681 (May 11) 1935) 
who calls attention to the fact that the 
two types of icterus which arc most 
difficult to differentiate from each other, 
the obstructive and the hepatocellular, 
fall into the same large group in Rich’s 
plan, that of regurgitation jaundice. It 
is felt, therefore, that for reasons of 
convenience and clarity the simpler 


classification of AIcXcc .sluKild bt: 
rctaim‘<l. 

Bxlzrubiaemia. A'artuns featwres of 
the essential f »ljysio!c»gicai change in 
jaundice, tlie acctimulation in the IiIikkI 
stream of an excessive uttauint of bili- 
rubin. arc .still the .subject of active in- 
vestigation. A. Jore.s (Ztsehr. f. klin. 
Aled. 129:62, 1935) f<»tuid a <!elinite 
thictuation in the serum biiirtibin U'vel 
thrcfughout the tluy, an<! ascribetl the 
variation.s to rhythmic changc.s in liver 
activity, K. bVlHuger atul K. 1‘lleger 
(Wien. Arch. f. Inn. Med, it*; 321, 
1935) notctl tlint the Idfsal bilinihin in- 
creased during perit>ds of fasting and 
decreased after meals. '1‘hese jilterations 
were thought to l>e responsi's to falls ami 
ri.ses of bile secretion. 

The inadequacie.s of the van den 
Bergh test and the difiicultie.s in selecting 
an entirely satisfactory teclmic and 
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choosing suitable standards have been 
emphasized by Magath, who recalled 
that it furnished merely an “estimation” 
of the serum bilirubin level. During the 
past few years a number of workers have 
devoted themselves to attempted solu- 
tions of the technical problems that this 
test presents. The most recent work 
of importance along this line has been 
done by E. G. Godfried (Biochem. J. 
29:1337 (June) 1935) and by A. S. 
Giordano and D. Eager (Am. J. Clin. 
Path. 6:286 (May) 1936). In most 
instances it is advised that a technic 
based on the modification of Thann- 
hauser and Anderson be used, since this 
decreases the bilirubin loss at the time 
that the serum proteins are precipitated. 
Despite its imperfections, the van den 
Bergh test is preferred to the icterus 
index by most investigators. 

Kerppola and, more recently, B. 
Varela- Fuentes, M. C. Rubino and C. 
Viana (Compt. rend. Soc. de biol. 118: 
1520, 1935) have described methods for 
measuring separately the amounts of 
direct and indirect reacting bilirubin in 
the blood. Such methods may have 
diagnostic value, since indirect reacting 
pigment is said to be increased in many 
cases of jaundice due to hepatic insuf- 
ficiency as well as those of hemolytic 
origin. (B. Varela-Fuentes and C. 
Viana: Ibid. 118:927, 1935; H. M. 
Rozendaal, M. W. Comfort, A. M. 
Snell: J. A. M. A. 104:374 (Feb. 2) 
1935). B. Varela-Fuentes and C. Viana 
(Compt. rend. Soc. de biol. 118:1518, 
1935) also report the discovery of a 
curious type of indirect reacting bili- 
rubin, extractible by ether, that they 
found chiefly in patients with malignant 
growths of the biliary passages. 

Liver Function Tests in Diagnosis 
of Jaundice . — Careful consideration of 
the patient’s history and of the clinical 
findings will frequently suffice to de- 
termine the cause and mechanism of 


jaundice. Occasionally, however, it is 
impossible to do this, at least early in 
the course of the illness, without the 
assistance of some test of liver func- 
tion. Many tests have been investigated 
during the past few years. Although 
they are by no means infallible, the 
information they give is often of value. 
Those more frequently used will be 
discussed briefly. 

Galactose T olerance T est. — In the 
earlier discussions of this test, its tech- 
nic and physiological background, it was 
stated that its diagnostic value depended 
upon the frequency with which it is 
positive in cases of icterus due to acute 
liver cell damage and the rarity with 
which such a result is seen in obstruc- 
tive jaundice. Banks, Sprague and 
Snell found, however, that while galac- 
tose excretion was high in most cases 
of acute or subacute intrahepatic icterus, 
similar readings were obtained in 46 
per cent, of jaundice due to malignant 
obstruction and in 32 per cent, of cases 
in which the cause of the obstruction 
was a benign lesion. These positive re- 
sults occurred in patients in whom ex- 
tensive hepatic injury was subsequently 
found. These authors felt that while 
high excretion of galactose (6 or more 
grams) indicated either hepatocellular 
jaundice or severe liver injury in asso- 
ciation with obstruction, the diagnostic 
value of the test was limited. Bensley 
similarly decided that only marked de- 
crease in galactose tolerance favored a 
diagnosis of infectious or toxic jaundice 
and that slightly abnormal excretion of 
the sugar might be found in any type 
of icterus. 

On the other hand, other recent writ- 
ers stress the diagnostic assistance given 
by the use of galactose. Owens, Rosen- 
berg, and Schiff found the test negative 
in all patients with mechanical jaundice 
examined and it was negative in 91 per 
cent, of F. W. White’s (Tr. A. Am. 
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Physicians 50:111, 1935) cases of this 
type. All of these invcstig-ators and 
also M. Brule and J. Cottet ( Prcssc 
Med. 43:1705 (Nov* 2) 1935) report 
positive responses in a very high iiuni- 
bcr of patients with toxic or infectious 
jaundice, including so-called catarrhal 
jaundice. Such repoids justify continued 
confidence in the use of the galacto.se 
test in the diagnosis of jaundice due to 
liver cell injury, although it niu.st be 
realized that the test is occa.sionally 
negative even in the nwst severe hepatic 
disturbance and also sonietiuies positive 
in obstructive jaun<lice if extensive dam- 
age to the hepatic paretichyiiia has 
supervened. 

In an attempt to eliminate ervovA that 
might interfere with the accuracy of the 
ordinarily performed galactose test, 
Jankel.son and Lerner advise studying 
the hloo<l sugar changes after the intra- 
venous admini.stration of galactose. It 
is cpicstionable whether the value of the 
test is enhanced sufficiently by this 
method to warrant the added trouble. 

Blood Phosphatase DetcrmUuition.—- 
'Phe phosphatases are eitzymes that arc 
normally present in mo.st of the Ixxly 
tissues and also the bile, feces aiitl 
blood. They play an important part in 
bone metabolism. It i.s probable that 
the bony tissue is the chief if not the 
only site of phosphatase origin, although 
they may also be formed in the intes- 
tinal niucosa, liver, kidneys and muscle. 
It seems quite definitely e.stal)Ii.shed that 
to a large extent they are excreted 
through the liver into the bile. 

In 1930, W. M. Roberts note<l a rise 
in blood phosphatase in 3 cases of ic- 
terus. In a later study he found that in 
patients with obstructive jaundice the 
rise was much greater than those with 
icterus due to toxic or infectious changes 
in the liver and concluded that phos- 
idiatase determination might be of value 
in the diflferential diagnosis of jaundice. 


Since then a nunilKU' of investigations 
of the blotKl phosphatases in both clini- 
cal and experimental icterus have been 
publi.sluxl. (A. R. Annstnaig ami R. J. 
King: t’anad. M. A. J. 32:379 (Apr.) 
1935; R. tr. Amler.son : St. Barth. Ilosp. 
Rep. 6«S:221, 1^35; b". K. llerbcrt: 
Brit. J. hixper. Path, 16:3()5 (Aug.) 
1935; M. M. Rothman, 1). R. Meranze 
and 'P. Meran/.e: Am. J. M. Sc. 192: 
526 (fVt.) 1936.) 

It is unfortunate that there i.s as yet 
no nniver.sally accepfe<l technic for blood 
phosphatase determination. I'our tlilTer- 
ent nn*tho<is .suggested hy Roberts, 
jenner and Kay. Blodansky ami .\rm- 
.strong ami King are in use. While 
the.se all measure the amount of inor- 
ganic jdiosphale formed when the bl<K)d 
enzymes act <»u a phosphoric acid ester 
.substrate, they ditTer so in technical 
details th;it it i.s e.xtretuely difbcuU to 
compare the results of work ihnie with 
dilTerent metia«K ami the eoneliasions 
.s«i drawn. 

Practically all repoirts of .stiulie.s in 
clinical jatimlice imlicale that there i.s 
a dePmite ri.se in Idood phosphatase wlien 
this i.s <Iue to obstruct it hi. 'Phi.s i.s pre- 
.sumahly <lue to acctutmlathm iit the 
blood of enzymes mechanically laarred 
from excretion in the bile. 'Phere is no 
general agreetuent as to whether or m*t 
pluisphatase rise parallels that t>f .sertnn 
hiliruhin folhiwing ob.structitm. Since 
the Iwt) substances tlilTer in sites anti 
rate of fonnution and in exeretahility 
hy the kidneys, a tlefinite parallel in 
accunmiution is hartlly tt» he e.xpeeteti. 

Market! tlilTerences «»f ttpinitni exist 
as to the blood pht»sphatase levels in 
toxic and infectiotjs jaumlice ami, there- 
fore, as to their value in difTerentiating 
these from icterus tiue to biliary 
Bodan.sky and JafTe, also ( Jreetu*. Shat- 
tuck and Kaplowitz, conchuled that 
phosphatase determination had little to 
offer from a diagnostic standpoint, since 
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they obtained high readings in all types 
of nonhemolytic jaundice. Both Ander- 
son {loc. cit.) and Herbert {loc. cit.) 
found higher phosphatase levels in ob- 
structive than in nonobstructive icterus, 
but noted so much overlapping of the 
readings in the two groups that they 
felt the chief diagnostic importance of 
the test was due to the fact that low 
results were not seen in mechanical 
jaundice. A better opinion as to the 
diagnostic utility of this test was held 
not only by Roberts, but also by Arm- 
strong and King (loc. cit.) and, more 
recently, by Rothman, Meranze and 
Meranze (loc. cit.). The latter authors, 
using a modification of Roberts’ method, 
found that in most cases of obstructive 
icterus the phosphatase readings were 
greater than 10 units, while in the non- 
obstructive cases the readings were usu- 
ally 10 units or less. They state that 
diagnostic difficulties might be encoun- 
tered occasionally if only single deter- 
minations of the phosphatase level were 
made. They advised that these could 
be avoided by repeated examinations to 
find the trend of enzyme curve or by 
a comparison of the amount of phos- 
phatase with that of serum bilirubin, 
since marked bilirubinemia in associa- 
tion with no or only slight phosphatase 
increase was found to be characteristic 
of hepatocellular jaundice. Review of 
the literature and familiarity with many 
of the cases studied by Rothman and 
his coworkers would suggest that the 
conclusions drawn by them are correct 
and that if certain precautions are ob- 
served the blood phosphatase determina- 
tion is of definite use in the differentia- 
tion of the types of jaundice. It is to 
be hoped that standardization of technic 
will permit more satisfactory compari- 
son of subsequent reports. 

Hippuric Acid Test . — This test is 
based upon the synthesis of hippuric 
acid in the liver following the admini- 


stration of sodium benzoate. The effect 
of hepatic injury upon hippuric acid 
formation was first noted by Bryan. 
Kxperimental work has indicated that 
in human beings the liver is probably 
the chief site of manufacture of this 
substance, as it is in the rabbit, and 
Quick’s studies would seem to show that 
the rate of its production is dependent 
on the amount of glycine available. 
Others, however, have noted a decrease 
in hippuric acid excretion by rabbits 
with damaged livers, even if excessive 
glycine was fed with the sodium benzo- 
ate. Clinical application of this test has 
been the result of Quick’s investigations 
and the technic is described in his recent 
article (Arch. Int. Med. 57:544 (Mar.) 
1936). Briefly, it consists of determin- 
ing the amount of acid excreted within 
4 hours following the administration of 
5.9 Gm. (1^ drams) of sodium ben- 
zoate. This is normally about 3 Gm. — 
45 grains (range from 2.55 to 3.3 Gm. 
— 39 to 50 grains). 

The relation of kidney function to 
hippuric acid excretion has been con- 
sidered by Snapper and Griinbaum as 
well as by Quick (loc. cit.). The former 
found renal disease to have no influence 
on elimination of this substance unless 
the urea nitrogen of the blood was ele- 
vated and the latter claimed that the 
kidneys can excrete hippuric acid about 
50 per cent, faster than the liver can 
form it, so that only severe renal dam- 
age can affect the result of the test. 

Quick reported a decrease in hippuric 
acid excretion by patients with paren- 
chymal liver disease, so that positive 
results were obtained in the presence of 
catarrhal jaundice, toxic hepatitis, luetic 
cirrhosis and metastatic carcinoma. Nor- 
mal excretion occurred in obstructive 
icterus unless this had been present for 
long periods. P. F. Vaccaro (Surg., 
Gynec. and Obst. 61:36 (July) 1935) 
noted that when the test was positive 


7 



98 


MEDICINE. 


in mechanical jaundice, gross structural 
changes were found in the liver at op- 
eration. A. M. Snell and J. E. Idunkctt 
(Am. J. Digest. Dis. and Nutrition 
2:716 (Feb.) 1936) concluded that 
hippuric acid synthesis was a reason- 
ably accurate index of parouchytnatous 
hepatic damage and that it was of par- 
ticular value in measuring the liver’s 
functional state in the “stii'gical” tyj>es 
of jaundice. 

The reports of D. Adlersbcrg and 
H. Minibeck (Ztschr. f, d. ges. Exper. 
Med. 98:185, 1936; Ztschr. f. klin. ^Icd. 
129:392, 1936), which were based on 
an extensive study of patients with ami 
without hepatic disease, did not as.sign 
such great diagnostic value to this test. 
While the results were positive in pa- 
tients with hepatocellular disease, simi- 
lar readings were the rule in the imcsence 
of obstructive icterus, cardiac decom- 
pensation, anemia and wasting disea.ses, 
and these were ascribed to defects of 
absorption or excretion. They concluded 
that a normal rcsi^onse to the test indi- 
cated that liver function was relatively 
good and that in a patient with known 
hepatic injury the inethod would serve 
to follow the progress of the disease, 
but that when the diagnosis wa.s in 
doubt, low excretion of hippuric acid 
would be of little diagno.stic assistatice. 
It seems true at the present time that 
a normal hippuric acid synthesis is of 
value in obstructive jaundice in indicat- 
ing preservation of good liver function. 
Further studies upon patients with non- 
hepatic disease are needed to determine 
the full diagnostic worth of low excre- 
tions of the acid. 

Blood Cholesterol Levels . — In hepatic 
degenerative disease there is frequently 
found a lowering of the cholesterol 
esters and a decrease in the ratio of the 
cholesterol esters to total cholesterol. 
Epstein’s work emphasized the <Iiag- 
nostic importance of this finding and 


Earoche also c<nj>idon-»I il to Ik- oi great 
utility. ( ittenherg cii.i felt that 

much reliance cotihl be placed upon the 
cholesterol partition in the diiferentia- 
tion of (jbstnictive ami lu'patocellular 
jaumlices. It must bo noted, however, 
that determination of choIest<‘rol and its 
estor.s i.s a complicated chemical pro- 
cedure, and it is <iuestionabIc whether 
this gives more <liagnostic information 
in jaundice than a simjder test such as 
galactose tolerasice. 

Bilirubin I'uh'rancc 'J’rst. - 'I’his te.st 
i.s based upon earlier studies of von 
Bergmann and Eilbott. It was fir.st u.sed 
in this country by Harrop ami Barron. 
It consists of determining the speed 
with which inlravenoitsly injecte<l bili- 
rubin disappears fnan the bbuKl stream. 
Details <j£ a simplifuxi technic will be 
foumi in a recent article by I.. J. SolTer 
atid M. I’atd.son (Am. J. M. Sc. 192: 
535 (tk't.) BUtD. Since bilirubin is 
the substance which the liver normally 
excretes, this test re.sts upon a .sound 
physiidogical basis. It has been claimed 
to be definitely more .sensitive than 
other liver function tests (E. J. SolTer: 
Medicine 14 : 1S.5 t May » ; K. 

IVbcluuT-.Mortenseu : Acta M<’d, Scan- 
dinav. 85: I, VK^S). ’This test cjinnot be 
u.sed. however, in patients jaumlice*! to 
the degree of having bilirubinemin. since 
it i.s impossible to be certain in such 
cases that the extra bilirubin has actu- 
ally been e.xcreted by the liver ami not 
bj' the kidneys. On the other haml, tlic 
method has been of real use in discover- 
ing the exi.stence of residual liver dam- 
age after jaundice has subsided. 

HEMOLYTIC JAUNDICE. — A 
sy.stematic review of conejenital liemo- 
lytic jaundice has been presented re- 
cently by E. M. Hurxtlial ((’Hn. .North 
America 15:1475 (Dec.) 1935). In an 
earlier jiaper the Cheneys strcssetl a.s 
ahiKKst diagno.stic of this condition the 
occurrence of pronouncctl microcytosis 
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in the presence of jaundice. The im- 
portance of the abnormalities of the red 
blood cells is also emphasized by other 
investigators. W. J. W. Paxton (Arch. 
Dis. Childhood 10:421 (Dec.) 1935) 
noted the globular shape of the cells and 
the increase in hemoglobin per cor- 
puscle. Haden studied the changes that 
occur in normal erythroc 3 des when 
placed in hypotonic saline and noted 
that they became more globular with 
little change in diameter. He found 
that the red cells in congenital hemolytic 
jaundice show microspherocytosis and 
concluded that in this disease the ery- 
throcytes have, to begin with, one of 
the shapes through which normal cells 
pass in saline dilutions and so may be 
regarded as that much nearer the hemo- 
lysis point. Haden regarded this micro- 
spherocytosis as the one basic variation 
from normal in hemolytic jaundice — 
all other features of the disease were 
considered to be secondary to it. Such 
an opinion receives confirmation from 
the report of Hawksley and Bailey, that 
in a newborn child, lowering of the mean 
diameter of the red cells and increase in 
cell fragility preceded the development 
of other evidences of the disease. In- 
creased erythrocyte fragility persists 
after splenectomy. There is, however, 
some increase in red cell diameter after 
the operation, although this does not 
reach normal. These findings suggest that 
neither red corpuscle changes or splenic 
overactivity alone is entirely responsible 
for the clinical features of the disease, 
but that they may result from action of 
the spleen on already defective cells. 
The recurrences after splenectomy are 
probably due to the taking over by 
other portions of the reticulo-endothelial 
system of some of the spleen’s activities. 

OBSTRUCTIVE JAUNDICE.— 
Snell investigated the hepatic paren- 
chymal lesions that develop in patients 
with obstructive jaundice. He concluded 


that the two chief obstacles to recovery 
from such jaundice is the development 
of either acute destructive or degenera- 
tive changes in the liver or of marked 
degrees of biliary cirrhosis and oblitera- 
tive cholangitis. He felt that only rapid 
destruction of the hepatic cells would in- 
terfere with ordinary metabolic activity. 
The metabolic liver function tests would 
be of little value, therefore, and he sug- 
gested that more reliance be placed upon 
an excretory test, such as the serum 
bilirubin level, to indicate liver insuf- 
ficiency. A. Cantarow and H. L. 
Stewart (Am. J. Path. 11 : 561 (May) 
1935), however, in a study of experi- 
mental obstructive jaundice, noted no 
correlation between the morphological 
changes in the liver and bile ducts and 
the blood bilirubin concentration. 

E. J. KUopp and A. Cantarow (Clin. 
North America 16:531 (Apr.) 1936) 
reported a high incidence of hyper- 
bilirubinemia in noncalculous cholecysti- 
tis and also cholelithiasis, even when the 
stones were confined to the gall-bladder. 
They attributed this to associated hepati- 
tis or intrahepatic cholangitis and felt 
that these factors likewise contributed to 
the production of jaundice that occurs 
with common-duct stone. Their paper 
emphasizes the difficulty of recognizing 
the existence of hepatic dysfunction in 
obstructive icterus. It is to be hoped 
that such newer tests as the excretion 
of hippuric acid will be of assistance 
here. 

The presence of marked liver damage 
in obstructive jaundice is probably of 
great importance in producing such a 
complication as postoperative hemor- 
rhage. Clute and Swinton reported that 
bleeding followed operation in 25.8 per 
cent, of 58 jaundiced cases and that it 
was a factor in causing death in 5 cases. 
None of these deaths, however, occurred 
in a patient with a curable lesion. A. 
C. Ivy, P. Shapiro and P. Melnick 
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(Surg. Gynec. and Obst. 60: 781 (Apr.) 
1935) stated that one-half of all post 
operative deaths in jaundice are a result 
of hemorrhage. Despite nunierous ef- 
forts to find a satisfactory c'xplanation 
for such bleeding, none is available at 
pi-c.sent. y\. llarlik (Arch. f. klin. Chir. 
176:656, 1933; Klin. Wchnschr. 13: 
102 (Jan. 20) 1934), decided that liver 
damage jiennits an overflow into the 
blood of antiprothrombin and A. J. 
Quick (J. Biol. Chem. 109:I,XXni 
(.May) 1935) was of the opinion that in 
obstructive jaundice the. prothrombin is 
decreased. (A. J. Quick, M, Stanley- 
brown and 1C VV. Ikmcroft : .\in. J. M. 
Sc. 190:501 (Oct.) 1935.) Stiulies 
dii'cctcd by I. S. Kavdin, C. Riegel ancl 
1’. J. Morrison (Ann, Stirg. 101 : t>()5 
(Jan.) 1935) and by Ivy (/or. cit.) 
seemed to indicate that changes in the 
calcium, fib:-iuogcn, platelets, prothrom- 
bin, antiprothronvbin, sedimentation rate 
t‘tc., are not sufficient to account for tlu* 
occurrence of hemorrhage. Variations 
in these were .seen with ecjital fre(juency 
in icteric iiatients with and witlunit 
bleeding tendencies. Carr an<l h'oote 
have carried out studies which iiidicate 
that accumulation in the blood of 
cysteine or a similar .substance may Ik* 
respoJisible for the coagulation defect 
il^ obstructive jaundice. It was fotmd 
that brombenzeiic, which ccjmbmes with 
cysteine, reduced the hemorrhagic ten- 
dency in e.xperimental animals. The 
value of glucose therapy in ob-structive 
jaundice might result from supi>ression 
of the production of cysteine after sugar 
admini.stration, as Ravditi and his as- 
sociates suggested. 

After <leciding that .such measures a-s 
the sedimentation rate and clotting in- 
dices are inaccurate in warning of a 
hemorrhagic tendency. Ivy and his co- 
workers (loc. df.) elaborated a modifica- 
tion of the Duke bleeding time for this 
purpose. This consists of making 


junu'turcN with a si \ lot J.5 nmi. long 
in the tdi'cami below a bloofi-prcssure 
cutV M‘t at -lU Jinn, of mercury. In 
norniids the bleeding time nmler such 
comlitions is rarely over 180 aiui never 
more than 2-l(> .secimds. In some jaundice 
cases it wti.s f<iun<} to be tielinilely pro- 
longed and these pati«‘tits bled post- 
operatively. I'his prolongation was con- 
sitleretl to be «le|H'inlent on the degree 
of liver damage, rather fh;m «)n the 
height of the jatimiiee. 

In the of l/it' iaundiced 

f'lilifnt jor , the use of a diet 

high in rarboludrate ami low in protein 
is universally recommended. 'Phis has 
ample experimental tis well as clinical 
justification, b'. ( .Mann and j. L. 
bollman (J. .\, .M. A. 10-1:371 t Feb. 
2) 1935 ) reportetl the pt»or tob-rance of 
tlogs with complete hiliary obstruction 
to protein fe<-<lings and their longer 
survival when given earbohydnites. The 
diet is to Ik* supplemented by glucose 
intravenously, particularly during the 
3 to f> ilays jmmeiH.'itely preceiling oj«-ra- 
tion. In thi.s period it is wise to give 
from 100 to .^00 grams (3’.i to 10 
ounces) ol glncose ami 25tK> to 3tXK) 
c.c. (2J4 to 3 tjn.'iris ) <»f fluid tlaily in 
order to insure ample glycogen ileposi- 
tion In the liver. Transfusions shouki 
1)C used in pre|Kirittg for operathm. 
e.spccially in those patients in \vh«»m the 
pre.sence of long-standing and marked 
jaundice makes tlie <K'eurr<*iK*e of hetimr- 
rhage probable. Calcium is still u.seti 
intravenously before tiperation by many, 
though .actual proof of its value cjinnot 
be a<lduced. 

Mviilence of defictcttcy i>f t’itannns . / 
and I) has often been .seen in <»hstrnctive 
jaimdice. T. Brugsch {.Med. KUn. 31: 
3(/> (Mar. 22) 1935) mentions limling 
visual <iisturhances as a result of .\- 
avitaminosis in losig-standing meclianical 
icterus. M. I), .•\it.schule { Arclt. Path. 
20:845 (Dec.) 1935) foniu! microscopic 
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changes indicative of such deficiency in 
6 of 11 children with congenital atresia 
of the bile ducts, despite the use of diets 
high in vitamin A. He advised the 
parenteral administration of the vitamin 
or its use by mouth in conjunction with 
bile salts. Greaves and Schmidt had 
previously suggested that the bile acids 
act as carriers for absorption of vitamins 
A and D across the intestinal wall. With 
this work in mind, R. W. McNealy, P. 
Shapiro and P. Melnick (Surg. Gynec. 
and Obst. 60:785 (Apr.) 1935) gave 
viosterol 2S0D in doses of 90 drops 
daily to jaundiced patients. Bile salts 
were also given to those with acholic 
stools. Glucose and calcium were ad- 
ministered only sporadically to both the 
control group and that under investiga- 
tion. The modified bleeding time men- 
tioned above was used as an index of 
response. It was reported that these 
measures resulted in decrease of the 
bleeding time to normal in from 4 to 7 
days in all except very severe and ful- 
minating cases and that the incidence 
of hemorrhage was definitely lowered 
thereby in icteric patients. 

The intravenous glucose should be 
continued for a number of days 
following operation, since bleeding 
may not occur immediately, but only 
after the lapse of from 3 to 9 days. If 
there are hemorrhages, frequent trans- 
fusions are necessary, and two or more 
daily may be given. Calcium may also 
be given at this time, but chief reliance 
is to be placed upon the glucose and 
transfusions. 

In discussing the surgical manage- 
ment of obstructive jaundice, particu- 
larly that due to carcinoma of the head 
of the pancreas, Lahey favors operation 
in all cases in which the gall-bladder is 
dilated, since he has encountered sur- 
vivals for as long as 4 years after 
anastomotic procedures. He prefers 


anastomosies of the gall-bladder to 
the jejunum rather than to the stomach 
or duodenum and uses preliminary de- 
compression in cases of long-standing 
jaundice with marked liver damage. A. 
O. Whipple (Pennsylvania M. J. 39: 
473 (Apr.) 1936) has devised an opera- 
tion for resection of the malignant 
portions of the pancreas that offers 
some hope of permanent cure of these 
patients. 

HEPATOCELLULAR JAUN- 
DICE. — The problem of liver damage 
by cinchophen has been reviewed by 
Weir and Comfort and by Block and 
Rosenberg. The former noted that the 
toxic effects of cinchophen on the liver 
are indistinguishable from the changes 
produced by other hepatic poisons. They 
also remarked that the drug might pro- 
duce toxic cirrhosis without jaundice. 
W. L. Palmer and P. S. Woodall (J. A. 
M. A. 107:760 (Sept. 5) 1936) now 
conclude that there is no safe method 
of cinchophen administration and found 
that even small doses might do great 
damage. 

R. J. Sager (Arch. Int. Med. 57: 666 
(Apr.) 1936) has investigated the 
problem of jaundice in syphilis and the 
relation of its occurrence to the use of 
the arsenicals. His article comprises a 
review of the entire literature on this 
subject and stresses the increase in 
icterus in luetics since the introduction 
of arsenicals. It is this author’s thought 
that the jaundice is the effect of liver 
injury by these drugs. Sager also dis- 
cusses the relation of arsenical icterus to 
so-called catarrhal jaundice and con- 
cludes that the toxic action of the arsenic 
may be more widely seen during epi- 
demics of catarrhal jaundice since this, 
like other conditions which injure the 
hepatic cells, may make the livers of 
those receiving antiluetic treatment more 
sensitive to the drug. 
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The condition known as catarrhal 
jaundice still remains an tmsolvcd 
problem in many respects. Numerous 
authors now feel that this terjn does 
not apply to a single disease entity, but 
that it includes two separate types of 
icterus — one obstructive in nature an<l 
due to true catarrh of the duodenum and 
the biliary passages, and the other the 
result of disturbances of the hepatic 
cells themselves. This opinion has been 
expressed by Adler an<l zn Je<Ideloh, 
Hurst and also by llockus and Tximcn. 
Various liver function tests were used 
to demoUvStrate the differences that exist 
between the two types of icterus. .In 
the Reviewer’s experience, most case.s 
of catarrhal jaundice have been <luc to 
hepatocellular damage, but the propor- 
tion of the different types probablj' varies 
widely with changc.s in time and place. 

The etiology of catandial jaundice is 
as yet unknown. It is probable that 
Brugsch is correct and that no single 
causative agent cxist.s, at least none that 
is responsible for both those ca.ses due to 
catarrhal changes in the ducts and those 
due to liver cell disease. The mechanism 
of the former type seems to be that <if 
an ordinary obstructive jaundice, 'fhe 
pathogenesis of the icterus in the cases 
ascribed to hepatocellular change is not 
clear. J. Faltitschek ( Zt.schr. f. klin. 
Med. 128:480, 1935) claim.s that under 
these circumstances there is an acute 
serous hepatitis with marked edema that 
produces nutritive changes in the liver 
parenchyma. He stated that he was able 
to further decrease the hepatic func- 
tion in catarrhal jaundice by histamine 
injections, which presumably increased 
the serous exudate in the liver. 

Numerous liver function tests have 
been used in catarrhal jaundice and the 
positive responses to these, notably the 
galactose test, emphasize the frequency 
with which hepatic dysfunction occurs. 


Hepatic functional ^tudie.'^ in patients 
who have previously had the condition 
iinlieate that the liicr insutheiency may 
occasionally etjutisnu* fttr s<vmc time after 
apparent clinical r«‘c<ncrv. 'riuts, \V. 
Kuhhauni ami W. M.athcja (Klin. 
W'chnschr. 14:l.^(i8 ( Xov. 2) 1935) 
obtained positive results tt* the galacto.se 
ami levulos<‘ te.sts and particularly to the 
bilirubin t(»b'rance te.st in patients in 
whom there ha<l been eoinpU'te reces.sion 
of clinical <>videnc<* of the icteru.s. 
•SotTer ami Taulson foumi <ielaye{l bili- 
rubin excretion in 9 of II patients who 
had h;ul catarrhal jaundice from 3 month.s 
to 18 years before, .'Nneh studies justify 
th(‘ thought that tiiis eomlitittn m.ay be 
the precursor of serious liver <Hsease, 
such as tt»xic eirrho>js, as Pratt and 
Stengel ami .Myassniko%v have alreaily 
reported. 

.’\H Ktmlies indicate tliat the mo.st im- 
portant im-asure in tlu* treatment <»f 
hcpattH'elhdar damage is I lie administra- 
tion of large amounts of carbobvtlrate, 
notably glucose, .since many lu’iKitic 
functions <k‘pen<l on an ampb' glycitgen 
dejjosition in the liver. .NUbausen reeoin- 
memletl that in addition t«» a diet high 
in carbohydrate, these patients be given 
from 50 to l(X> i bn. ( I'4f, to ,?D'{ ounces) 
of glucose in fruit juices 3 times 
daily. If this canmH be taken by mouth, 
glucose solution may In* given Iw vein 
to bring the total daily car!>ohv«irate in- 
take up to 300 to 500 <»nj, CIO to !8--i 
ounces). The intravenous .s<ihition should 
be given .slowly and well diluted. It is 
now felt rather widely that insulin sliould 
not be given with the ghuawe. since this 
probably reduces tlu‘ li%'er glyeogim. 'I'he 
diet should not only he high in carbo- 
hydrate, hut also low in fat and protein. 
On the basis of Oniek’s work it has 
been recommendeii that 5 to 10 Oin. 
(1% to 2)4 drams) of gelatin he given 
daily, since this contains readily avail- 
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able glycine which the liver may use 
for detoxifying purposes. Other thera- 
peutic measures include an ample fluid 
intake, calcium intravenously and 


frequent small transfusions. The ad- 
ministration of any drug known to be 
hepatotoxic should, of course, be 
discontinued. 


DISEASES OF THE INTESTINES 

By J. Arnold Bargen, M.D. 


REGIONAL ENTERITIS. — Al- 
though localized, inflammatory disease 
of the small intestine has occurred 
sporadically in the practice of many 
clinicians and surgeons before 1932, 
it was not until Crohn, Ginzburg, Leon 
and Oppenheimer in that year reviewed 
a group of cases under the designation 
""distal or terminal ileitis’' that this sub- 
ject aroused general interest. Follow- 
ing Bargen’s discussion of Crohn’s paper 
before the American Medical Associa- 
tion in New Orleans, the term ""regional 
ileitis” crept into the literature as a 
designation for a local inflammatory dis- 
ease of the small intestine. Crohn and 
his associates originally believed that the 
pathologic changes in this clinical entity 
were confined to the terminal segments 
of the ileum. Hence, they had called it 
""terminal ileitis.” It has since been 
demonstrated by many men that a patho- 
logic process, identical with that which 
occurs in the terminal portion of the 
ileum, may occur in any part of the small 
intestine. 

Etiology . — That the process is an 
infectious disease, primarily of the small 
intestine, seems to be generally agreed. 
The nature of the organism that causes 
this infection is at present undetermined. 
In many respects the condition resembles 
the lesion of chronic ulcerative colitis 
and in some cases a streptococcus-pro- 
ducing lesion has been found in the 
intestine of animals. Some have sug- 
gested that the initial lesion might be 
appendiceal in origin. There is some 
evidence to support this suggestion. 


as the clinical history frequently reveals 
that an appendectomy had been per- 
formed before the onset of the symptoms 
of regional ileitis. Some writers object 
to this theory and believe that the 
appendix was removed because of an 
erroneous diagnosis. In many cases the 
lesion at first was thought to be tuber- 
culous. No satisfactory evidence for this 
belief is at hand. T. E. Jones and R. 
J. Byrne (S. Clin. North America IS: 
1035 (Aug.) 1935) made the significant 
observation that in all cases of recurrent 
appendicitis the terminal portion of the 
ileum should be carefully examined at 
the time of exploration. 

Clinical and Pathologic Features. 
— Although regional inflammatory dis- 
ease of the small intestine is now gener- 
ally considered as an entity, it probably 
would be wise to think of it only as a 
clinical entity and not as a pathologic 
one. K, A. Meyer and P. A. Rosi (Ibid. 
15:697 (June) 1935), in an excellent 
review of the subject, have particularly 
emphasized this. They also have de- 
scribed phases of this infection. The 
disease was acute in 4 cases. In 3 cases 
in which the disease was acute, spontane- 
ous resolution occurred ; stenosis oc- 
curred in the fourth case in this group. 
In 4 cases the disease was chronic when 
the patients were first examined. The 
observations of these authors coincide 
with those of other careful observers of 
this condition. (J. A. Bargen and C. F. 
Dixon : Proc. Staff Meet., Mayo Clin. 
10:814 (Dec. 18) 1935; J. Groen and 
A. W. M. Pompen: Geneesk. bl. n. klin. 
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en lab. v. d. pi'akt. 33: 169, ; i’. Ci. 

Connell: Am. J. Dig-cst. Dis. and NTitri- 
tion 3:438 (Aug.) 1936). j. <1. I’roh- 
stein and G. C. Gi-unenfc‘kl (.Ann. Surg. 
103:273 (Feb.) 1936) report e<! 3 case.s 
of acute regional and intramural inflam- 
mation of the terminal portion <»f the 
ileum in which the patients recovered 
after laparotomy without resection of the 
diseased segment of bowel. The most ex- 
haustive study of this condition probably 
is that of If. Koster, T^. 1’. Ka.sman and 
W. Sheinfeld (Arch. Surg. 32 : 786 
(ATay) 1936) who reviewed 17 cases 
observed ]>ersonalIy and 1(X) cast's which 
they collectetl from the literature, 'riiey 
emphasized the importance of subdivitl- 
ing the lesions into the following types : 
(1) early lesions, (2) moderately utl- 
vanced but not obstructive lesions, and 
(3) advanced lesions associated with 
stenosis or fistulas. They included in- 
stances of enterocolitis in their cases 
and emphasized the close simihmty of 
all these cases of regional, inflamnia- 
tory disease of the intestine. 

In general, the ages of pjitit'iits aniictefl 
with this disease are tho.se at which 
chronic inflammatory cliscase usually 
afflicts the human body. In most of the 
cases the diseavSe. occurs in early athilt 
life. The condition has been recognizeil 
among children. In most cases tlu* 
patients have been ill fur years Ik* fore 
the diagno.sis was established. 'Hie 
symptoms run a fairly constant and 
rather progressive coitrsc. Rarely is a 
case of regional ileitis seen in which the 
patient has been ill for less thair 1 year 
previous to e.xamination. Kxploratciry 
laparotomy very frequently has been 
performed because of a (liagnn.sis of ap- 
pendicitis. It is intere.sting in this con- 
nection to note that the surgeon often 
had described an abnormal conditi<ni of 
the ileum at the time of appendectomy. 

One of the most constaiit symptoms in 
these cases is pain. It was the predomin- 


ant symptom in 1(» of the 18 cases re- 
porled in 193? f>y Frown, Hargen 
and W’cImt. 'riu* pain was de.scrilied by 
.snch fcrnih us “cramp-like,” “colicky,” 
“knife-like." “gripping,” “obstructive," 
“.sickening," “to and-fro colic." In most 
of the ca.scs in which the le.sion was 
situated in the iU'uni the pain was 
locali/eil to tlu' right hover abtlominal 
([uailrant, but in .Mune crises it was 
situafi'd to the left of the umbilicus, 
around tbt* umbilicus, in tlie lower part 
of the abdomen, and in one case it wa.s 
iK'scribed as extending from the gall- 
bluihler to the ri'gion of flu* appeiuli.x. 
In those easi's in which the lesion was 
localized to the Jejunum, the pain wjus 
.said to occur ju-'t ahovt* the umfiilicus. 
'rile inconsf.'int relh'f from pain by vari- 
otts :iml sundry metluxls seemed rather 
characteristic. .8i\ of the 18 patients 
ha<I rather marked iu'a, 3 of tlie.se 

hail eon.staut ilianhea. and 3 of them 
hail diurrliea intenuitteiitlv. It is in- 
teresting to Hole that in <» cases the re- 
sected portion of the bowel contuineil 
ulcerative lesions of thenmcosa. h'urther- 
more, in 4 of these t> ca.se.s there was 
involvement of the cecum, in 1 there was 
involvement of the tertninal portion of 
the ileum alone, and in <> eases there 
was extensive involvement of the 
jejunum. 'I'he diarrhea was of the 
loose, watery type. It w;is associatetl 
with nmeh urgency and crjimping, hut 
no visible blood was present in the 
.stools. In half of the ca.ses Vitfitiling 
was a di.stre.s.sing symptom; in several 
cases it was the most annoying symptom, 
'rhe .situation and character of the lesion 
seemeil to he a factor in the priKluction 
of tlie vomiting. In the 3 eases in which 
there were jejunal lesions, it was a very 
striking symptom. The vomiting tiii! not 
seem to l>e that of impemling olistnic- 
tion, but was more intermittent and only 
partial loss of food and drink t>ccurred. 
I't'X'cr was a common symptom. In some 
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cases recurrent episodes of fever oc- 
curred. While the fever reached 104 de- 
grees (40° C.), the usual range was 
between 100 degrees and 101 degrees 
(37.7° and 38.3°C.), with alternating 
periods of freedom from fever. 

Loss of "weight is a striking symptom. 
Sometimes this is rapid and is cause for 
great anxiety. Objective signs of the 
infection, such as abdominal fistulas, 
moderate to marked secondary anemia, 
moderate leukocytosis, and emaciation 
may occur. If the patient is a woman, 
the lesion may be palpable as an ex- 
tensive movable tube behind the uterus, 
in the vaginal cul-de-sac. When such is 
the case, the condition is very striking 
in that such a thick tube can be pushed 
out of the cul-de-sac by bimanual palpa- 
tion and will promptly return to its 
former position. A sausage-shaped tender 
mass is not infrequently palpated in 
the lower right abdominal segment. The 
inflammatory process is usually sharply 
localized to a segment of the intestine. 
It involves all layers of the intestinal 
wall and is associated with hypertrophy. 
Its similarity to a stiff rubber tube or to 
chronic ulcerative colitis is at once ap- 
parent. Enlarged lymph nodes will be 
encountered along the mesentery. K. 
A. Meyer and P. A. Rosi (Surg. Gynec. 
and Obst. 62 : 977 (June) 1936) have 
described the pathologic changes of the 
chronic phase as a hyperplasia of the in- 
testinal wall by a nonspecific inflam- 
matory granulation tissue containing 
granulomas, foreign body giant cells and 
an excessive amount of connective tissue. 
Deep longitudinal ulcers and subacute 
inflammatory lesions have been observed 
in some cases and hypertrophic and 
stenotic lesions have occurred in others. 
At times, the linear ulcers have pene- 
trated the intestinal wall and sinuses 
have resulted. H. L. Bockus and W. E. 
Lee (Ann. Surg. 102:412 (Sept.) 1935) 
have noted the close similarity of chronic 


ulcerative colitis and regional ileitis. 
They, J. H. Musick (J. Oklahoma M. 
A. 28: 95 (Mar.) 1935) and others, too, 
have emphasized that although the lesion 
has a predilection for the terminal 
portion of the ileum, pathologic processes 
of a similar nature may occur anywhere 
in the intestine. 

X-ray Studies. — The pathologic 
nature of this disease predicts its x-ray 
manifestations. These are practically the 
same as those exhibited by the large in- 
testine when it is similarly involved. 
There will be evidence of mural thicken- 
ing, consequent narrowing of the lumen, 
stiffening and shortening of the involved 
portion, and mucosal destruction. As- 
sociated with these anatomic changes is 
a more or less pronounced hypermotility. 
To discover these changes, a properly 
conducted x-ray examination of the 
small intestine is important. Such an 
examination demands close scrutiny of 
intestinal segments by multiple x-ray 
observations of the descending opaque 
meal and careful investigation of the 
terminal portion of the ileum while it 
has been distended by reflux of the 
opaque enema through the ileocecal 
orifice. Careful examination with the 
barium enema as well as with the barium 
meal is often indicated, and narrowing 
of the lumen and shortening of the 
involved segments will usually be ob- 
served rather readily. Mucosal destruc- 
tion will be seen by changes in internal 
relief. 

Treatment. — A few years ago surgical 
treatment was advised in all or nearly 
all of the cases. Such studies as those 
of Probstein and Gruenfeld, Meyer and 
Rosi, Koster, Kasman and Sheinfeld, 
and recent observation of cases at The 
Mayo Clinic will emphasize the impor- 
tance of a very detailed study of these 
cases. Medical measures have included 
sunbaths, general supportive and 
dietetic measures, and the administra- 
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tion of a vaccine prepared from the 
bacteria isolated from the intestinal 
lesions of these patients. In most cases, 
however, it can be said that, at this time, 
surgical treatment is the treatment of 
choice. Short-circuiting operation, in- 
cluding ileocolostomy and ileostomy, fre- 
quently have been performed. Later, re- 
section of the involved segment has been 
performed. There are those, including 
Crohn and Berg, I. Snapper, A. W. 
M. Pompen and J. Groen (Ann. dc 
Med. 39:5 (Jan.) 1936), Koster, 
Kasman and Sheinfeld, who have felt 
that eradication of the lesion would be 
the only procedure that would ofl'er a 
clinical cure. However, when it is con- 
sidered that in a fair number of cases 
complete recession of the le.sion occurs 
after a short-circuiting pi'oeedure alone, 
and the 11 cases of C. G. Mixter (Ann. 
Surg. 102:674 (Oct.) 1935) are recalled 
in which operative treatment was accom- 
panied by a mox’tality of 36 per cent., 
it may be decided that less radical pro- 
cedures should be employed whenever 
possible. 

Summary. — Regional ileitis is a 
localized, inflammatory disease of the 
small intestine which has a tendency to 
progression. Granulomas, fistulas, and 
obstruction arc likely to occur (M. 
Paiilson: Am. J. Dige.st. Dis. and Nutri- 
tion 3:430 (Aug.) 1936; J. O. Hagen: 
Minnesota Med. 19:766 (Dec.) 1936; 
B. P>. Crohn: Am. J. Digest, Dis. and 
Nutrition 3 : 736 (Dec.) 1936). The 
etiology is not entirely clear, but early 
diagnosis cannot be too strongly urged. 
Eradication of the lesion whether by 
medical or surgical means seems to be 
the treatment of choice. 

ILEOCOLITIS (REGIONAL 
ENTERITIS AND ENTEROCO- 
LITIS. — The early descriptions of 
regional ileitis suggested that this local- 
ized hyperplastic inflammatory lesion in- 
volved only segments o f the <listal portion 


uf the ileum, .'^ub.sequeul rejx irt.s by many 
(lbserve^.^ have <Iein()U.'Ntrate<l clearly that 
similar intlammations may involve any 
portion of the small intestine as well as 
the pro.ximal portion (tf the colon. 
Sportidic reports of hicalized inte.stinal 
inflaintnatory <li.se<ase have appeared for 
many 3 'ears. 'Fhe report.s htive l)ei*n that 
lesions were i^s»ntuherctdotis tuul ^-et non- 
specific as far as elit>Iogy was concerned. 
Personal ob.servalions and those of many 
others, notably K. A. Me\*t'r anci i*. A. 
Rosi (Surg., ( Ij'nec. ami ()hst. <>2:977 
(June) 193()) ; -V. J. Ro.senhltite, A. A. 
Goldsmith an<l A. .'X. .Strauss (J. A. M. 
A. 1U<): 1797 (.Ma.v 2S} IL 

Koster, L. P. Kasman aiul .Sheinfeld 
(.•\rch. .Surg. 32:789 (.May) 1936); 
1. H. Erh and 3\'. h'arjner < .Siirg. 
Clynec. <and ()bst. <)!;<> (JuInm 1935); 
H. L. Boekus ;md W. K. I .ta- (Ann. 
Surg. 102:412 (.Sept.) 1935); A. 
Ca.stellano.s ( Bt>I. Soe. eubana <ie peditit. 
8:2.58 (.May} 193(>} ; V. H. Musiek (J. 
Oklahoma M. A. 29:28C) (.Xug.) PU(>), 
indicate that the lesions of the various 
intestinal segments are pathologically 
identical. I'urthennore, they r<’present a 
progre.s.stve <lisease passing tlsrough •vari- 
ous pha.ses, from an acute intUunmation 
to chronic hyper pla.stie ejgeritts. .\,t 
times there are se<|uel{e, such as 
mesenteric ah.sce.s.ses and feeal fistulas, 
and at other times spontaneous resolu- 
tion occurs. The symptoms, too, will 
change with various phases of the path- 
ologic process and may I>e progressive 
and become increasii)tgl\- more tfistressing 
and more difficult t«> cojitrul. .8ucli ex- 
periences would suggest that it is pri>b- 
ably unwise to consider "regional ileitis” 
an<l "ileocolitis" under separate h<*u<lings. 

A man. aged 25, cainc to the clinic on July 
n, 1935, because of recurrent tliarriiea which 
had been present for 1 year. During the pre- 
viotj.s winter he had l>een much !>ctter and 
loose stools had occurred only oecasitmally. 
By March, 19.15, the diarrhea had In'cnme 
severe and had been associated with abdorninal 
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cramps, marked fatigue, and loss of weight. 
He had not seen blood in the stools but from 
that time until his admission to the clinic he 
had averaged 10 to 12 stools a day. The 
diarrhea had been associated with much tenes- 
mus after meals. Occasionally, he had vomited. 
With the exception of a moderate anemia and 
obvious loss of weight, the only significant 



Fig. 1. — Ulcerative disease of distal portion 
of ileum as observed July, 1935. 


feature was a narrowing and fuzziness of a 
distal segment of ileum in the roentgenogram 
(Fig. 1). Symptomatic treatment produced 
slight improvement and the patient was allowed 
to return home. He returned to the clinic on 
November 13th. His condition had become 
worse after some initial improvement. X~ray 
examination of the colon on November 19th 
revealed an extensive lesion which involved a 
large segment of the ileum and the transverse 
colon and right half of the colon (Fig. 2). 
He was acutely ill and operation seemed con- 
traindicated at that time. The lesion was ad- 
vanced by January 14, 1936 (Fig. 3). By 
January 22nd there had been sufficient gen- 
eral improvement to warrant an exploratory 
laparotomy. This revealed lesions of the right 
half of the colon, the transverse colon, and 
the terminal ileum. Ileosigmoidostomy was 
performed and the involved segments of the 
colon and 8 inches (20.3 cm.) of the ileum 
were removed. There was some improvement 
but later there was further recurrence of 


trouble. When the patient was examined in 
July, 1936, it was found that the lesion had 
extended down the descending colon and had 
involved the rectum. His condition has not 
been satisfactory for the type of operation 
which would seem necessary for eradication 
of this disease. Symptomatic measures have 
been undertaken. This case illustrates how 
the condition may begin in the ileum, present 
the typical picture of regional ileitis, extend 
in a retrograde fashion, and finally involve 
the entire colon. 

Etiology . — Although the exact cause 
of this condition has not been deter- 
mined, its clinical course and pathologic 
changes suggest a close similarity be- 
tween it and chronic ulcerative colitis 
of the streptococcic type. Moreover, in 
some instances, a streptococcus closely 
resembling the organism isolated in 



Fig. 2. — Involvement of distal portion of 
ileum, ascending and hepatic flexures of colon, 
and a large section of descending colon, as 
observed November, 1935. 

chronic ulcerative colitis has been ob- 
tained from the walls of freshly excised 
specimens of small intestine. Attempts 
have been made by (J. Felsen (New 
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York State J. Med. v35 : 5/6 (June 1 ) 
1935) to ascribe these lesions to .strain.s 
of dysentery bacilli, lie .sugsesled that 
chronic ulcerative colitis, I'cgional ileiti.s, 
and ileocolitis are all phases of bacillar\’ 
dysentery. Experimental confirmation 
of this theory is lacking. The question 



S. — I'lirlhcr utivuiice of <Usc;ise, as 
observed January, 19.^6. 


further arises, whether or not tlic en- 
teritis of Breslau, described by L, Seitz 
(Jahrb. f. Kindcrh. 145:31 (July) 
1935) or the epidemic enteriti.s described 
by L. Pare (Union med. du C,ana<la 64 : 
1137 (Sept.) 1935) may tiot be phases 
of this infection or eventuate in this 
infection. 

Pathologic Changes . — As knowledge 
of this condition accumulates it becomes 
more and more apparent that it is a 
progressive disease which passes through 
the phases of acute to chronic infiamma- 
tion. Paralleling symptomatic evi<Ience 
of chronicity, there occurs a somewhat 
sharply localized inflammatory thicken- 
ing and hypertrophy of the intestine. 
The involved intestine is covered here 


and there l)y an inllaniniatory exudate 
which closely re.setnbles the lesion of 
chronic ulcerative colitis. W'hen the ab- 
domen is opened, the large me.senteric 
lymph nodes along the involved segment 
of bowel arc etacountered. .Many ob.serv- 
ers have likened tlu* involve<l .segment of 
bowel to a “stilT rubber Imse" un<l have 
noted muco.sal tilceration. .Micro.scopic 
sections will .show <lityu.se involvement 
and va.scular thrombosis similar to that 
.seen in progre.ssive chronic ulcerative 
colitis, h'oreign ImkIv giant cells are not 
uncommon in the wall of sneh a bowel. 
Ifviclence of tulK-reuhisis h;is at times 
been suggested but not eoidirnuul. 

Treatment. In the main, the guid- 
ance for tlu'rapy outlined for regional 
ileitis applies to (his condition. The 
treatment should vary witlj the stage of 
the <Iisca.se, z>is., the early lesion, the 
moderately a<ivance<l one, and the ad- 
vanceti le.sion, which is ass^Kriated with 
Stenosis or itstnla. It is lUit infreipuuitly 
diflicult to evaluate the proper lime for 
surgical intervent i<m, I5«nne patients have 
resp<»nded to niedieal management with 
comi)lete recession of the infectious 
process. .Such a nu‘«lical regimen shoukl 
he .somewhat similar to tin* program out- 
line<l ft»r tuse in the average case of 
chmnic ulcerative c<»litis. K. I,auda 
(Wien. klin. W'clmsehr. 46; 53 (Jan. 
10) otTereti a very satisfactory 

program of dietary management a.s one 
of the therapeutic nteasttres in these 
case.s. 1 fis diet in the tuain is Iiigh in 
protein anti calories and low in residue. 
'Phe le.sion at times is rapidly progres.sjve 
aiul in .some instances (»jKTatum may 
have been tUdayed ttK> long. Sotnetimes 
the lesion is so e.xtensive when first tib- 
.served that ile<H'olo.stf>iny aiul reswtion 
arc fonniclable procetiures. .At The 
Mayo Clinic, cases have lK*en ob.served 
in which there wa.s involvement of long 
stretches of ileum ami the pro-ximal 
portion of the colon. In one case, most 
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of the jejunum was involved in a massive 
inflammatory process. These advanced 
lesions confirm the suggestion that 
surgical resection is probably the treat- 
ment of choice. On the other hand, the 
risk of this operation is considerable. 
Some patients improve under a medical 
regimen and hence in the cases of early 
and uncomplicated involvement some 
form of medical program may be tried. 

DIVERTICULOSIS AND DI- 
VERTICULITIS OF COLON.— 
DeGnition, Incidence, Age, Sex, 
Bodily Build . — Diverticula of the colon 
are fairly common and usually are of 
the acquired type. They appear as 
pear-shaped or retort-shaped sacculations 
connected to the lumen of the intestine. 
When simple diverticula free from in- 
flammation are found, the term “diver- 
ticulosis” is commonly used to describe 
them. Broadly speaking, the term “di- 
verticulitis” refers to a complication of 
diverticulosis, viz., the inflammatory 
phase, which may have various sequelae. 
The first reference to diverticulosis prob- 
ably was that by Littre, in 1700. H. C. 
Ochsner and J. A. Bargen (Ann. Int. 
Med. 9:282 (Sept.) 1935; Illinois M. 
J. 69 : 45 (Jan.) 1936) have made a 
comprehensive review of the historical 
features of this condition. This con- 
dition was discovered to affect only 0.4 
per cent, of the patients who registered 
at The Mayo Clinic in 1933. This per- 
centage is undoubtedly too low, as in- 
dicated by the fact that diverticula were 
discovered in 6.9 per cent, of 447 cases 
in which patients came to necropsy in 
the same period and in 7 per cent, of 
2747 cases in which x-ray examination 
of the colon was performed in the same 
period. By a most comprehensive review 
of the condition K. Lunding (Acta med. 
Scandinav. (Supp.) 72:1, 1935) de- 
termined that 5 per cent, of patients who 
were subjected to x-ray examination be- 
cause of intestinal symptoms had diver- 


ticula of the colon. In 11 per cent, of 
the cases of diverticulosis observed at 
the clinic in 1933, diverticulitis was 
present at the time of examination, and 
in 13 per cent, of the cases the history 
was suggestive of previous attacks of 
diverticulitis. The situation of the di- 
verticula in these cases is shown in 
Table I. Diverticulosis was found to 
affect males slightly more often than it 
affected females, but in the cases in 
which diverticulitis was present, the 
males exceed the females in the ratio of 
2.75: 1. Diverticulosis rarely occurs be- 
fore the age of 30 years. After this 
age, the incidence of diverticulosis in- 
creases slowly in each half decade until 
between the fifty-fifth and fifty-ninth 
years, when the peak of incidence for 
each sex occurs. After this, its pro- 
gressive incidence decreases. IMtich has 
been written about the relation of obesity 
to diverticulosis. Statistically, diverticu- 
losis is as common among lean indi- 
viduals as it is among obese individuals 
S. Barling (Birmingham M. Rev. 11: 
12 (Mar.) 1936) and J. Morley (Liver- 
pool Med. Chir. (Sept. 2) 43 : 67, 1935). 

Etiology . — Congenital and acquired 
diverticula of the colon will be found 
described in the literature. The former 
are undoubtedly very rare. When con- 
sidering the latter, investigators re- 
peatedly have asked whether they were 
traction or pulsion diverticula. Various 
investigators have attempted to sub- 
stantiate their opinions on this point. 
Klebs found all the strata of the intes- 
tinal wall in some diverticula and the 
diverticula were localized to the places 
where the vessels penetrated the intes- 
tinal wall. He theorized that the mesen- 
tery grew faster than the vessels, which 
caused a stretching of the intestinal 
wall and hence produced traction. Most 
authors are of the opinion that diver- 
ticula are of the pulsion type and explain 
them on the basis of pressure from the 
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Table I 


Uncom plicated Divert iculosis 
(72.60 Per Cent, of Total Case.s) 

Situation Number I’er Cent. 


Sigmoid flexure 

Sigmoid flexure and descending 

62 

41.1 

colon 

26 

17.2 

Left half of colon 

28 

18.5 

Entire colon 

19 

12.6 

Ascending colon 

3 

2.0 

Hepatic flexure 

Ascending colon and sigmoid 

2 

1.3 

flexure 

2 

1.3 

Cecum 

2 

1.3 

Splenic flexure 

2 

1.3 

Transverse colon 

Transverse colon and sigmoid 

1 

.7 

flexure 

1 

.7 

Left half of colon and cecum . . . 

1 

.7 

Right half of colon 

Right half of colon and sigmoid 

1 

.7 

flexure - - • - 

1 

.7 


Divcrticulosis With History of Diverticxditis 
(12.98 Per Cent, of Total Ca.so.s) 

Situation Number Ter Cent. 


Sigmoid flexure 

11 

40.7 

Sigmoid flexure and descending 



colon 

10 

37.0 

Entire colon 

4 

14.8 

Left half of colon 

2 

7.4 


Total incidence of divcrticulosis 85.58 per 
cent, of total ca.sc.s. 


Uncomplicated Diverticulitis 
(11.06 I’^cr Cent, of Total Cases) 

Situatuin Numtier I’er Cent. 

Sigmoid flexure 19 82.6 

Sigmoid flexure and descending 

colon 2 8.7 

Descending colon 2 8.7 

Diverticulitis With Perforation 
(2.40 Per Cent, of Total Cases) 

Sittiation Number Per CetU. 

Sigmoid flexure 4 80.0 

Sigmoid flexure and descending 

colon 1 20.0 

Diverticulitis With Obstruction 
(0.96 Per Cent, of Total Cases) 
Situation Numlter I’er Cent. 

Sigmoid flexure 2 100.0 

Total incidence of diverticulitis 14.42 per 
cent, of total cases. 


coiTtfiit.s of flu* inf f.stiiu*. chanfred con- 
flitions of the inft'^final wall associated 
with an increast'd width <if the vascular 
.t(aps, anti a hereditary l»redisposition. 
(.ira.ser was aide to deinonstrafe innumer- 
ahle inicrtKScnpic herniations tif the mu- 
cotts membrane at the ptu’nts at which 
ves.sels enteretl the intestinal wall. With 
advancing years tlu* retlnceii power of 
resi.stance of the tnellow tissue anmnd 
the vessels, tiisappearance of tin* mnco.sal 
ve.s.sels in the intestinal wall, a th'crea.se 
and weakening of tlie sfihmuco.sai and 
interfascial and eomieetive tissiu*. coupled 
with a congiuiital tentleney, may all he 
factors in the prtHlnctitnt of tliverticu- 
lo.sis. Spriggs ant! his asstici.'iles have 
lotdcetl ft>r the cattse tif tliverticnla in 
inllammatory change.s t»f the intestinal 
jiiemhrane. 'I'hey have {leseriheri a pre- 
(Hverticnlar .state eharacteri/.ed mentgen- 
tdt»gically hy a ntrteheti, pulisade-hkc 
tmter contour tif the intestinal wall. He- 
tween this notched contour, other non- 
(Hlatahle places have been denionstrjdetl. 
the ctjuditioii occurring fnnn tran.sitiun 
stages tt> fully tlevehtpeii diwrtieula. 

'rhe.se factors may all fday a part in 
the formation of tliverfieula. hut diver- 
ticula arc herniations of the mucous 
membrane through a gap in the muscula- 
ture, and their age ineulenee wtudd 
strongly sugge.st that they are merely 
changes which tKcur <iuriug oki age anti 
arc no more .serious than wrinkles in the 
face nr gray hair, unless complicatitms 
develop. 

Symptoms . — It i.s not certain that any 
symptoms cajt he ascrihet! to <it vert icu- 
losis. That 40 per cent. *>f ituHvithials 
who liave divcrticulosis of the sigmoid 
colon have constipation .and only H iM?r 
cent, have diarrhea may luit Ik* significant, 
b'latttlence occurs in approxiin.'itely 20 
jier cent, of cases and ahd«»minal ]>ain 
and discomfort occur in a similar 
number. When ]>ain tK'curs it is localised 
to the lower part of the abdomen and 
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varies from a sense of fullness to cramp- 
ing. A few patients have noted a narrow- 
ing of the diameter of the stool. Some 
speak of an irritable intestine. In the 
cases in which diverticula occur through- 
out the entire intestine or in definite seg- 
ments of the intestine, 56 per cent, of 
the patients complain of constipaion. 

The situation is different in the cases 
of diverticulitis observed at the clinic. 
In these cases 63 per cent, of patients 
complained of irregularity of bowel 
movements. In 27 per cent, of these 
cases there had been some diarrhea and 
in 36 per cent, there had been constipa- 
tion. All the patients had had previous 
attacks of pain and 36 per cent, com- 
plained of abdominal pain at the time 
of examination, although there fre- 
quently was no evidence of diverticulitis 
at that time. The pain is localized in the 
left lower quadrant of the abdomen ; it 
is dull in some cases and cramping in 
others, and is relieved to a large extent 
by bowel movements. Flatulence occurs 
occasionally. Pain occurs in 89 per cent, 
of the cases in which diverticulitis is not 
associated with perforation or other evi- 
dence of peridiverticulitis. There is a 
variable degree of urgency of bowel 
movements and the pain frequently is 
relieved by bowel movement. Constipa- 
tion occurs in 58 per cent, of cases. 
Rectal bleeding occurs rarely. All the 
patients who have perforative diver- 
ticulitis of the sigmoid colon have pain 
which is localized in the left lower 
quadrant abdomen, is cramping in char- 
acter, is accompanied by fever, and in 
half the cases is also accompanied by 
chills. The cramps may be relieved 
by bowel movements and sometimes by 
urination. Half of the patients complain 
of urinary frequency and burning. Oc- 
casionally, intestinal obstruction occurs. 

Objective Examination and Path- 
ologic Changes. — The physical ex- 
amination of patients who have diver- 


ticulosis does not reveal any changes that 
can be attributed to the existence of this 
condition. The same can be said of the 
examination of those who previously 
have had diverticulitis who have only 
diverticulosis at the time of examination. 
Consequently, the importance of sub- 
jective investigations is at once apparent. 
It has been found that when diverticula 
are multiple, they usually range them- 
selves parallel to the longitudinal axis of 
the intestine, either close to the edge of 
the mesentery or at the site at which the 
appendices epiploicse open. Their place 
of breaking through into the tunica 
muscularis is at the attachment of the 
appendices epiploicse. Their shape will 
usually be that of a retort or pear. Al- 
though longitudinal muscular fibers may 
be found over the whole of the diver- 
ticulum, circular muscle fibers may be 
found to extend only a short distance 
down the neck of the diverticulum. 
Hansmann counted 400 diverticula in a 
man, aged 85 years ; the largest of these 
was as big as a dove’s egg. Fecal masses 
accumulating in such sacs may result in 
irritation and infection. With the in- 
flammation, reaction which follows the 
secondary changes of diverticulitis will 
result. Because these diverticula most 
frequently occur in the sigmoid colon, 
their openings into the intestinal lumen 
can frequently be visualized through the 
sigmoidoscope. Hence, this becomes the 
first important method of diagnosis. 
Since the diverticula may occur in any 
portion of the large intestine, the most 
reliable method for demonstration will 
be an x-ray examination. The barium 
enema, administered under roentgeno- 
scopic control, will demonstrate the 
diverticula as saccular outpouchings of 
the intestine. The x-ray appearance will 
be in striking contrast to that of poly- 
posis (C. J. Marshall: Proc. Roy. Soc. 
Med. 29:339 (Feb.) 1936; J. Masson: 
Rev. med. de la Suisse, rom. 56: 154 
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(Mar. 10) 1936; A. W. Erskine: J. 
Iowa M. Soc. 26:255 (May) 1936; 
G. Bignami : Arch, di radiol. 10:517, 
1935; C. C. Underwood: J. Kansas M. 
Soc. 36: 488 (Dec.) 1935 ; W. R. Jones; 
Minnesota Med. 18:319 (May) 1935). 
In diverticulosis there will be pro j cctions 
from the lumen and in polyposis the 
projections will be into the lumen. When 
diverticulitis complicates divei'ticulosis, 
the increased irritation and narrowing 
of the lumen present striking and char- 
acteristic features. By the combined use 
of x-ray and proctoscopic examination, 
diverticulosis can pi'actically always b<‘ 
detected and in most cases diverticulitis 
can be distinguished fi'om other intestinal 
lesions. The opinion of the roentgenol- 
ogist may be given greater weight than 
that of the clinician or surgeon who has 
actually examined the lesion. There is 
nothing diagnostic about the stools of a 
patient who has divei'ticulosis or diver- 
ticulitis. rounding has considered the 
importance of the catalase lest to dis- 
tinguish diverticulitis from diverticulosis. 

T reatment and Prognosis. — 'Phe 
best treatment for diverticulosis consists 
of the avoidance of constipation and 
irritation ; this is best accomplished by 
tbe use of a diet which is bland and 
nonconstipating and which is free from 
residue. Liquid petrolatum should be 
administered orally as a lubricant. 

It is our practice (at the Clinic) to 
administer atropine or tincture of 
belladonna to help relieve and to avoi<l 
spasm. Diverticulitis always is associ- 
ated with some peridiverticulitis, and 
the milder degrees of this condition do 
not materially alter the outlook for the 
patient. The occurrence of the more 
serious complications, such as abscesses 
with or without perforation, fistulas, 
peritonitis, and obstruction, whicli can- 
not be relieved by medical measures, 
constitute a clear indication for con- 
servative operation. Once such compli- 


cation.s occur, the future is fraught with 
danger unle.ss the intestine can be re- 
sected. However, S(nne patients who 
had complications which <Iemamled 
colostomy have recovert'd ; the c<'ilonic 
stoma has been chtsed aiul no further 
trouble has lu'en exjierienci’d. 

The pro(/H(>si.^ of simple divert icuhxsis 
is good, although si*me liki-lihood of in- 
tlammation exists. 'Pin* prognosis of 
uncomplicated diverticulitis is ratlu'r 
good; most patients can he relievi'd by 
the medical measures which have been 
descril )e< 1 j >re viotisl y . 

POLYPOSIS OF LARGE IN- 
TESTINE.- ‘ is well 

illustrate<l by \‘irchow’s "polyptcsis colitis 
cystica,” which seems pt ba%e been the 
.se([uel of some intlammatory disease. 
'Phis coialition has been prcM-nt in al«mt 
10 per Ci’iil. of a series <»l cases «»f 

chronic ulcer.ntive colitis t>bserv<'d at 'Hie 
Mayo t Hnic. In these eases th<‘ so cuIUhI 
“inllanunatory polyps” occtnu'ed appar- 
ently as a ri'sult of great «iatttage to the 
intestinal wall anti ties! ruction of imtcotis 
membrane, so that islets and studs of 
the mucous membratte retnain. When 
healing took place these islets projecte«l 
above the retuainder of the nuicous 
membrane. 1 ’ulling suul tugging of feces 
and the inchtsion of mucus an»l intlam- 
matory material in the projecting por- 
tion resulted in polypoid lesions, These 
have been known to grow t«> consider 
able size an<I adenomatous elninge tnay 
<leveloi» in these tags. 'Phey present a 
clinical picture entirc‘ly {lill'erent fr«>m 
the c<»ndition de.scribed as tlisseminaled 
polypn.si.s by t'. W, Mavo ami K, t 
Wakefield ('j. A. .M. A. 1U7:342 ( .\ug. 
1) 1936). The latter ctrtniition has been 
de.sjgnated “adem»mat<tsis,’' "multiple 
adenomaton.s jxdypu.sis,” anti “congenital 
t)r adolescent polyposis." 'Phere is no 
evitlence that a child was ever lairn with 
.such a di.s.scininatcd iKi!y|K>sis, hut the 
condititm has been observed in a cliihl 
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2% years o£ age. There is a distinct 
suggestion of a hereditary tendency. 
Furthermore, there are records of fam- 
ilies in which 4 of 6 children have been 
afflicted with this type of polyposis and 
in one particular instance the mother 
had had a similar condition. Symptoms 
usually occur early in life. A review 
of some of these cases has suggested 
that a Mendelian dominant is present. 
In addition to this disseminated or ad- 
enomatous type of polyposis, single 
polyps or a few polyps may occur late 
in life. They may not be noted by the 
patient until bleeding or some other in- 
testinal difficulty is noted. Some knowl- 
edge of the frequency of this condition 
may be gathered from the fact that in 
the Section on Proctology at The Mayo 
Clinic 4 per cent, of patients examined 
were found to have one or more polyps 
that could be visualized with the sig- 
moidoscope. Only 0.04 per cent, of these 
patients had disseminated polyposis. 
These studies agree essentially with 
those of L. J. Bernard (M. Bull. Vet. 
Admin. 12:389 (Apr.) 1936), R. R. 
von Oppolzer (Arch. F. klin. Chir. 182: 
152, 1935) and others. It is noteworthy 
that, whereas the average age of the 
patient who has multiple adenomatous 
polyposis is less than 40 years, that of 
the individuals who have single polyps 
is likely to be more than 50 years. In 
the 19 cases of disseminated polyposis 
reviewed by Mayo and Wakefield, the 
average age of the patients was 29 years. 
It will be seen, therefore, that pseudo- 
polyposis and disseminated adenomatous 
polyposis occur early in life and hence 
present an important differential diag- 
nostic problem. It is generally agreed 
that adenomatous polyps may be con- 
sidered as forerunners of carcinoma. 
Notable in this respect is the study by 
Fitzgibbon, Grattan and Rankin in 1931 
and in 1935 by F. W. Rankin (Ann. 
Surg. 102:707 (Oct.) 1935). It has 


been estimated by Wesson and Bargen 
that carcinoma will develop in nearly 
100 per cent, of cases of multiple ad- 
enomatosis or disseminated polyposis. 
On the other hand, single and multiple 
carcinomas occurred in 2.5 per cent, of 
a large group of cases of chronic ulcera- 
tive colitis. Furthermore, it was found 
that carcinoma developed in 25 per cent, 
of the cases in which chronic ulcerative 
colitis was associated with polyposis of 
the colon. Brust and Buie have pointed 
out that the incidence of carcinoma in 
single adenomatous polyps of the rectum 
is about 5 per cent. The importance of 
distinguishing the various types of 
polyps therefore becomes apparent. An 
actual diagnosis of the type of polyp 
will do much toward expressing a fav- 
orable or unfavorable prognosis. 

The clinical course of polyps varies 
according to the type and extent of polyp 
present. Polyps may develop during the 
observation of a case of chronic ulcera- 
tive colitis. They are obviously of the 
pseudopoly poid type. On the other hand, 
if an individual is first seen when he 
has slight rectal bleeding or other in- 
testinal irritation, and if polyps are 
found, it is most important to obtain 
a very complete and detailed history of 
any previous intestinal disturbances. In 
a case of disseminated polyposis, the 
first symptom may be slight bleeding 
and even then one or more carcinomas 
may be observed. Frequently, the types 
of polyps may be differentiated by digi- 
tal examination of the rectum alone. In 
the case of pseudopolyps, the involved 
segments of intestine will be stiff, nar- 
row and tube-like. Irregular dissemin- 
ated mucosal protuberance will be pres- 
ent and at times rather large projections 
may occur. In the case of disseminated 
polyposis, the wall of the bowel will be 
soft and flexible and the lining will be 
studded with innumerable projections 
of similar size which often impart the 
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feeling that the finger is being passed 
over a rubber scrub brush. Single polyps 
may have pedicles and dumb-bell-shaped 
ends which project into the lumen of 
the intestine. The proctoscopic examin- 
ation is probably the most important 
single diagnostic aid in studying the 
polyps within its reach. Finally, in cases 
in which polyps appear in segments 
above the rectum, x-ray studies are in- 
valuable and the only reliable means of 
diagnosis. Such examination .should be 
made by the double contrast method and 
the barium should be injected into the 
thoroughly cleansed colon. After the 
barium has been expelled, air is injected 
into the intestine under rocntgenn.scopic 
control and stereoscopic roentgenograms 
are made. 

Treatment of polyposis implies eradi- 
cation of the polyps. Thi.s may be done 
in several ways. Fulguration of the 
polyps in the region visible with the 
sigmoidoscope has become a very satis- 
factory method of treatment. However, 
in many cases there arc polyp.s beyond 
the reach of this in.strumcTit. Various 
surgical maneuvers have been devised 
to eradicate these polyps. When there 
are a few polyps or just one polyp in 
a movable segment of bowel, trans- 
colonic resection is satisfactory. When 
the polyps arc multiple and di.ssemin- 
ated, removal of long segments of in- 
te.stine may be necessary (J. A. Tlargcn 
and C. F. Dixon : Proc. Staff Meet. 
Mayo Clin. 10:648 (Oct. Q') 193.S ; E. S. 
Zelen.skaya : Novy khir. arkhiv. 3S : 419, 
1936 ; T. G. Nystrom : Fin.ska lak-siillsk. 
handl. 77:619 (Oct.) 1935). In many 
of these cases ileostomy, which may 
prove to be a permanent affair, followed 
by single or multiple stage colectomy, 
may be necessary. At times, ileosig- 
moidostomy is possible and fulgura- 
tion of the polyps below the ileosigmoid 
stoma and resection of the colon 
proximal to the stoma may he employed. 


'File chief consideration in all these cases 
should be the enulication of the polyps 
at the least ri.sk to the patient. This 
then brings up the (juestiivn of treatment 
of the polyps which occur ns a .sequel 
of chronic ulcerative colitis. Since most 
of them are not a<Ieuomatous in char- 
acter, con.servative treatment <lirected 
toward relief of the colitis should al- 
ways be lUKlertaken. If polyps grow 
even when the .symptoms sub.side and 
the colitis heals, theti ra<lical operation 
occasionally may be necessary. Most 
of these polyps can be coittrolled by 
me<lical measures. 'I'lns is the only 
group of polyps about which this can 
be .said and these are not true polyps. 
'Phe be.st treatment of all otluT polyps 
is removal. 

ULCERATIVE COLITIS.— -Com- 
plications. ‘Flu' complications that oc- 
curred in 1.5(X) ca.ses of clinniic 'ulctn'ative 
colitis are .shown in 'Faiu.k I. In this 
grou]) of cases ap]ir»>xim;it<‘Iy 15 per 
cent, of the patients ha<l eomidicatiiins. 
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Prognosis . — A very excellent evalu- 
ation of this phase of the subject was 
made by A. F. Hurst (Lancet 2:1194 
(Nov. 23) 1935), who said: “A large 
majority of patients with chronic ulcera- 
tive colitis however severe, should re- 
cover eventually so completely that they 
are able to lead a life of normal activity. 
There is a great tendency to recurrence, 
but if each recurrence is treated 
promptly until all traces of disease have 
passed, the recurrences become milder 
and more infrequent until finally they 
cease.” It is also interesting, as J. C. M. 
Brust and J. A. Bargen (Minnesota 
Med. 18:583 (Sept.) 1935) have shown, 
that in a general way the older the 
patient is, the less severe the colitis will 
be and the better will be the ultimate 
prognosis. 

Treatment . — Probably the most com- 
plete consideration of this disease which 
has appeared recently is that by A. F. 
Hurst (Guy’s Hosp. Rep. 85 : 317 (July) 
1935; Brit. M. J. 1:320 (Feb. 15) 
1936). That much misunderstanding 
about the nature of this disease still 
exists is well illustrated by the numer- 
ous attempts at treatment which are 
based on entirely different conceptions. 
In a review of existing types of colitis 
by H, N. S. Turner (Guy’s Hosp. Gaz. 
50:64 (Feb. 15) 1936), chronic ulcera- 
tive colitis was not even mentioned. In 
addition to the well-established program 
of treatment by anticolitis strepto- 
coccus sertun, vaccine, transfusion, 
diet and their adjuncts now in common 
use, the following therapeutic sugges- 
tions should be mentioned. 

B. Fomet (Klin. Wchnschr. 14:1859 
(Dec. 28) 1935) advised the entral 

administration of serum. He reported 
10 cases in which repeated intestinal 
instillation of 10 c.c. of serum in 
physiologic saline solution produced 
satisfactory results. E. J. Oesterlin, 
A. W. Johnson, J. Kinsey and T. Will- 


ett (Wisconsin M. J. 34:538 (Aug.) 

1935) reported similar success with the 

antivirus treatment. A. Winkelstein 
and C. Herschberger (Am. J. Digest. 
Dis. and Nutrition 2 :408 (Sept.) 1935) 
have used dysentery bacteriophage, 
S. A. Portis (M. Clin. North America 
18:1519 (Mar.) 1935) and many others 
have advocated the use of antistrepto- 
coccic colitis serum. A. Grumbach 
and A. Haemmerli (Arch. f. Verdau- 
ungskr. 59:52 (Feb.); 239 (Mar.) 

1936) have reported very encouraging 

results with the use of streptococcic 
vaccine administered in increasing doses 
by mouth. During a recent visit to the 
Grumbach laboratory in Zurich, the 
writer reviewed 14 cases in which the 
patients had been treated in this manner. 
There had been one failure in this series 
of cases. Calcium and parathyroid 
extract still are used by a few men, 
notably B. Haskell and A. Cantarow 
(Am. J. M. Sc. 190:676 (Nov.) 1935) 
and E, W. Klinefelter (M. Rec, 141 : 
573 (June 19) 1935). Several men, 
especially J. Rachet and A. Busson 
(Paris med. 1:308 (Apr. 6) 1935; 

Arch, d, mal. de I’app. digestif. 25 : 743 
(July) 1935) have emphasized the im- 
portance of vitamins in the diet. G. 
Hetenyi (Orvosi hetil. 79:557 (May 
18) 1935; Klin. Wchnschr. 14:1470 
(Oct. 12) 1935) reported favorable 

effects from the intravenous administra- 
tion of cevitamic acid in 7 cases. 

Alpha naphco jelly has been used 
by E. L. Cartwright (Am. J. Digest. 
Dis. and Nutrition 3:70 (Mar.) 1936) 
and J. F. Montague (M. Rec. 143 : 101 
(Feb. 5) 1936) has administered a 

buffered solution of sodium citrate. 
H. Kochs (Miinchen. med. Wchnschr. 
82:1284 (Aug. 9) 1935) advocated the 
use of a pectin derivative (sangostop) 
for the treatment of hemorrhages of this 
disease as well as for the treatment of 
other types of internal hemorrhage. H. 
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Horster (Deutsche niecl. W'chnschr. (’>2: 
19 (Jan. 3) 1936) has reported favor- 
able effects from the injection of a sub- 
stance prepared from the mucosa of the 
small intestine of pigs. This substance 
is called “torantil.” Furthermore, W. 
Schemensky (Ztschr. f. klin. Med. 128: 
428, 1935) advocated the oral use of a 
powder prepared from the colons of 
hogs. 

It may be siguilicant that in the past 
2 years 10 articles on the surgical 
treatment of some phases of clu'ouic 
ulcerative colitis have a]ipearc‘d. It cer- 
tainly is significant that in these articles 
many types of operation have been pro- 
posed. C. F. Dixon’s (hlinnesota Med. 
19:33 (Jan.) 1936) critical evahiation 
of the place of sm-gical treatment iii this 
disease is outstanding. I., t'. McKittrick 
and R. If. Aliller (Ann. Surg. 102:658 
(Oct.) 1935) have made an excellent 
review of 143 cases in which surgical 
treatment was employed. 'Plaw have 
attempted to evaluate iHdicatioiw! for 
sui'gical intervention. 'I'lic c<insensus of 
opinion, seems to be that surgical treat- 
ment should be employed only in the 
presence of comi>lications, stich as fl.s- 


tulas, obstructi<tn. pulyposis. neopia.stic 
change, ami in a few ca,''e.s in which the 
disease seians impossiiile to control 
medically. Am(»ng tlu> papers note- 
wan-thy in this respect should he men- 
tioned those by R. i’>. t'attell (J. A. 
M. .\. 104:104 (jnn. 12) 0>35). D. P. 
Macduire {.Am. j, Surg. 26; P><) ( .\ug.) 
1935), S. M. Jordan and F. I>. Kiefer 
( Tr. ( lastro- l‘'.ntero}. A. 3{>:<»l, 1933), 
11. II. 'I'rout ( \ irginia M. Monthly 
()3:1 { .\]>r. ) 193<>i, J. Idick (.Ann. 

Surg. 103:(>.^8 (.Apr.) pt.Vo. b'. \V. 
Rankin {Ibid. 1(J2;707 ((H't.) 1935), 
ajid J. .A. Rarg<‘n ami t ’. b‘. Dixem 
( .\rch. .Surg. 30: 8.^4 (.May) 19,35), 
t‘. ,A. Kunath ilbid. 32:302 ( hVh.) 
19,)()) has review<‘d the lime wtaai pro- 
cedui’cs. appendicostomy an<l cecos- 
tomy, hut has suggested that his dis- 
cussion offered a "transient opittioit, and 
not SI permanent policy.” If a eommon 
nmler.stansling of tite nature of this dis- 
esise existesl, msiny disctissious such as 
some of those sippe.aring in the current 
literattire wttukl not occur. .McKittrick 
Sind .Miller Imve given si ver> splendid 
evaluation of surgieal proceiiures in this 
(lisesise. 


CONSTIPATION 

Ry Jtir.uT.s Fiukokn’ waU), .VI. D., tind Samuki. .Mokiaso.x, M.D, 


Treatment . — During the insist year I L 
C. Triimblc (Brit. J. Surg. 23:214 
(July) 1935) has called attention to the 
surgical treatment of constipation. Re- 
garding the selection of cases and the 
type of operation, Trumble describes 
3 main groups. The first group is com- 
prised of cases in which severe constiita- 
tion is associated with gross dilatation 
of the colon. For this group the opera- 
tion is radical and aims at the destrtic- 
tion of the greater part of the lumbar 
sympathetic supply to the colon. In 
the second group, which comprises cases 


in which tliiTc is severe const iptit ion 
as.sociated with chilhlasns or 'Vlhlhhiin 
circulation” of the extremities, the opera- 
tion consi.sts of exci.siim of both lumbar 
trunks beknv the tir.st lumbar ganglion. 
Cases of extreme constipation, unrespon- 
sive to con.servative measun^s Jtnd as- 
sociated with other troubles, .sucli us 
<lysmen<irrhea, neurasthenia, jti<iigest»on, 
and poor health generally, are placed in 
the third group. 'When other measures 
have failed, resection of portion of the 
hypogastric nerves may Ik* trieil in these 
cases, "It is hardly nece.s.sfiry to state,” 
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writes Trumble, “that no patient should 
be subjected to operation until conserva- 
tive measures have been thoroughly tried 
out and have failed. On the other hand, 
intractable constipation may make a 
person very miserable and an operation 
holding out some hope of relief should 
not be denied him when all other meas- 
ures fail to give relief.” 

R. Flynn (M. J. Australia 1 : 613 
(May 2) 1936) reports a case of severe 
constipation which was relieved by a 
bilateral ramisection, and J. W. 
Hinton (Ann. surg. 103 : 145 (Jan.) 
1936) performed a presacral sym- 
pathectomy on a 28-year-old patient 
with obstinate constipation, who was 
relieved for 2 years by the operation, 
after which there was a slight recurrence. 
Among other reports is that of C. Otero 
(Cir. y. cirujanos 3:127 (June- Aug.) 
1935) who reports on rectocolonic 
sympathectomy in cases of severe 
constipation. S. J. Stabins, J. J. Morton 
and W. S. M. Scott (Am. J. Surg. 
27 : 107 (Jan.) 1935) have used spinal 
anesthesia as a preoperatvve test to 
determine whether sympathectomy 
would be of benefit. 

Spastic constipation in children is dis- 
cussed by A. W. Fellows (Maine M. J. 
27:105 (May) 1936). In brief, he 
advises no laxatives, but rather the use 
of belladonna, which he considers a 
specific. In addition, plenty of water 
and no bran or allied rough residue foods 
are prescribed. Occasionally he finds 
plain petrolagar a very useful ad- 
juvant to the treatment, primarily be- 
cause it prevents drying of the stool. 
F. H. Lancaster (South. M. J. 28:851 
(Sept.) 1935) discusses the importance 
of habit training in the infant and 
especially systematic effort as the child 
grows older. Good habits in mastica- 
tion of food, in eating time, in play, 
and outdoor exercise are taken up in 
detail. 


Physical therapeutic measures in con- 
stipation are discussed by W. S. Horn 
(Arch. Phys. Therapy 17:225 (Apr.) 
1936). He believes that the rational 
treatment of atonic constipation is, first, 
reduction of the amount of work re- 
quired of the colon, and second, the 
strengthening of the muscles that must 
do the work. As a simple method of 
accomplishing both these ends he ad- 
vises the sensible progressive use of 
graduated rectal dilators carefully 
followed up. R. Kovacs (Rev. Gastro- 
enterol. 2: 302 (Dec.) 1935) reports 
that physical measures offer a valuable 
aid in the constitutional as well as in 
the local treatment of chronic constipa- 
tion, especially the atonic type. In 
atonic constipation general and local 
stimulation, derived from massage, low 
frequency currents and exercise, are 
indicated ; whereas in spastic constipa- 
tion, general nervous relaxation and 
local sedation will prove most effectual 
and this is best obtained in the form 
of diathermy. Electrotherapy is also 
discussed by J. Amiot (Rev. d’actinol. 
11:406 (Sept.-Oct.) 1935) and by H. 
Tewes (Mtinchen. nied. Wchnschr. 83 : 
142 (Jan. 24) 1936) . 

F. P. Weber (Practitioner 135 : 229 
(Aug.) 1935) recommends the habitual 
eating of bran with meals as an 
especially useful treatment for chronic 
constipation in elderly individuals. In 
his experience the bran treatment gets 
rid of the inconvenience of eating un- 
usually large quantities of wholemeal 
bread, vegetables (including some un- 
cooked vegetables), fruits and nuts in 
the endeavor (not always successful) 
otherwise to overcome the constipation. 

In discussing dietary aids in the con- 
trol of constipation, P. W. Brown 
(Minnesota Med. 19:221 (Apr.) 1936) 
stresses the importance of individual 
advice. He believes that diet has been 
unduly emphasized, whereas not enough 
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stress has been placed on the iniptn'tance 
of changes in occupation, nervuiis strain, 
and the whole comple.K whirl of living. 
VV. A. Bastedo (Rev. Gastroenterol. 
2:279 (Dec.) 1935) als») <lisctis.se.s 
foods, as well as bulk-pi'oducing drugs, 
in the treatment of chronic constipation. 
He recommends the roughage foods in 
cases of constipatioir due solely to lack 
of residues, but admits that very often 
these aloiae arc not sufficient and must 
be supplemented by a bulk-pro<lueing 
drug. The importance of water in the 
maintenance of proper bowel function 
is stressed. R. Hutchison (Brit. M. J. 
1:3.74 (Feb. 22) 1936) doubts that 

dietetic treatment alone is likely to suc- 
ceed in any except the slighter cases of 
atonic constipation. He believes that 
large and bulky rcsitlucs may aggravati- 
thc trouble by placing too much of a load 
on an enfeebled bowel. 

In view of the belief (jf A. I'. Ilur.st 
(Lancet 1 : 1483 (June 29) 1935) that 
all cases of constipation are due to 
dyschezia, the admonition of F. H. 
Clow (New England J. Med. 213: 1187 
(Dec. 12) 1935) that “no case of con- 
stipation, in all honesty, should be treated 
without rectal examitiation,” i.s not only 
obvious, but timely. The majority of 
cases of constipation, Hur.st writt'.s, can 
be cured by reestablishing the condi- 
tioned reflex upon which sxiccessful tle- 
fecation depends, vSimple explanation of 
the physiology of defecation and en- 
couragement arc often all that i.s 
required. 

The value of selective drugs in the 
treatment of constipation is discussed 
by M. G. Mulinos (Rev, Gastroenterol. 
2:292 (Dec.) 1935). He stres.ses the 
importance of knowing intimately the 
drugs which are used. A daily bowel 
movement is not necessary for a state 
of health and the rotitine use of laxatives 
to “open the bowels” is contrary to physi- 
ological good sense. Mulinos classifies 


laxatives and ]nn-gati%e.s ami discusses 
the iinpurtancr nf descending dosage in 
clTfcting a cur<* of ludiitual constipa- 
tii>n. Thi.s same theme is .stressed bv 
W. R. Ihnistoti (■‘ Thk .\kt <ti- T reat- 
'File Macmillan t ■ompanv. Y., 
T>3()), who writes th.at ‘‘what is needed 
is the miklest medieiue in the smallest 
dose that will produee tla* de.sired 
restill.s.” Houston a<lvises Htjuids or 
powders rather tlmn pills, beeau.se small 
alterations in tlosage e.annot h<“ nude 
with the latter. 

In an interesting contribution on 
motility di.sttirbances of the intestine and 
their treatment, K. < iut/eit ( Miinchen. 
nie<l. Wehn.schr. 82:1(121 (June 28) 
I‘H.5) di.seusses chronie g:istrt>enteritis 
(colitis) with its alternating periods of 
“sp.a.stic” constipation and «h'arrltea. 
h'urther on he .speaks of most ease.'; 
of constipatitm as a mixture of spastic, 
atonic. <lyskinetic and hyperkinetic types, 
lie points out, for ex.ample that a large 
pereentage of cases, previously con- 
sidei'ed huhitual constipation, sh<nv ac- 
celerated pa.ssage througli the small 
intestine. Knowing this, the type of 
treatment must not Ik* a drastic purgative 
or an indige.stible diet, since either of 
these will eventually aggravate the 
c<}lon con.stipation and snperimptjse 
upon it a secondary colitis. 

T... I'. Rettger, M. X. Levy, L. Wein- 
steitt and J. K. Weiss < 

Armojnin.u.s a.no It.s TiiKUArKimc 
Aeri.iCATitJN,” Vale I’niversity Press, 
New Haven, 1935) renew their intere.st- 
ing study oit aeid<tphilus milk and 
other achlophiln.s preparatums. If «.sed 
c()rrectly, the.se pri'parations are e.sjX'Ci- 
ally henefjcial in ca.se.s of simple con- 
stipation. Since other laxatives interfere 
with the effectiveness of the acidophilus 
treatment, they should be omitted. 
However, the importance of the oral 
administration of dextrin an<l lactose 
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in prolonging- the activity of an acidoph- 
ilus implantation is stressed. This 
form of therapy seems promising, 
especially if it is remembered that con- 


tinual replenishment of the acidophilus 
strain by ingestion of acidophilus milk 
is necessary in the great majority of 
patients. 


VITAMINS AND VITAMIN DEFICIENCIES 

By John H. Willard, A.B., M.D. 


VITAMIN A DEFICIENCY.— 

J. H. Musser (South. M. J. 28:834 
(Sept.) 1935) states that it has been 
definitely shown in the past 3 years that 
this vitamin is present in certain yellow 
plants containing the provitamin A, 
carotene. Halibut-liver oil is the richest 
source of vitamins A and D. Milk is 
also an important source. In plants the 
chief sources are yellow-rooted and 
green-leafed vegetables. The richest 
plant source is the apricot. 

While definite deficiency is rare, many 
writers have produced evidence that slight 
deficiency may result in decreased re- 
sistance of epithelial tissue to infection ; 
and P. C. Jeans and Z. Zentmire (J. A. 
M. A. 102:892 (Mar. 24) 1934), who 
developed a test for vitamin A deficiency 
based on light sensitivity of the eye, have 
found mild forms of this deficiency to be 
very common in children in Iowa. This 
test is based on the premise that “night 
blindness” is an indication of vitamin A 
deficiency. The ability to adapt to night 
vision is measured by means of a regu- 
lated beam of light passed through a 
perforated disc and a wedge-shaped filter, 
the reading depending upon the number 
of perforations which are visible at vari- 
ous intervals after a sudden change from 
a brightly lighted room to a darkened 
room. 

Jeans and Zentmire (Ibid. 106:996 
(Mar. 21) 1936) “found that 26 per 
cent, of rural and 53 per cent, of a village 
group of Iowa children presented evi- 
dence of vitamin A deficiency ; in an 
urban group the proportion for the 


higher economic level was 56 per cent., 
for a middle level 63 per cent., and for 
a low economic level 79 per cent.” All 
except 3 of the group of 78 who were 
treated -with vitamin A developed normal 
dark adaptation. 

I. O. Park (Am. J. Digest. Dis. and 
Nutrition 3:193 (May) 1936) states 
that in his experience the visual photo- 
meter method has proved an accurate 
method for the detection of vitamin A 
deficiency. In a series of several hundred 
persons the test showed considerable 
uniformity. A striking finding was that 
in over ICX) supposedly normal indi- 
viduals 83 per cent, showed evidence of 
deficiency. Many of these persons com- 
plained only of lassitude, nervousness, or 
a general lack of a sense of well-being. 
It was further foimd that all persons 
recently recovered from acute infections, 
such as pneumonia or bronchitis, showed 
vitamin A deficiency. From a clinical 
standpoint the following symptoms were 
noted : General lack of vigor ; fatigue 
out of proportion to the difficulty of 
the task or the age of the individual ; 
lack of luster of the cornea; nervous 
irritability and loss of sleep ; dryness of 
the hair and roughening of the skin ; 
ptosis of the eyelids; visual difficulties 
similar to those which are characteristic 
of night blindness. 

L. K. Sweet and H. J. K’ang (Am. 
J. Dis. Child. 50 : 699 (Sept.) 1935) re- 
port studies on 203 patients suffering 
with various forms of vitamin A defici- 
ency, including material from 17 autop- 
sies and 22 biopsies. They found lesions 
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of the eye to be most common, with 
respiratory tract changes second in 
frequency. While the diet seemed to be 
the most important etiologic factor, ab- 
normalities of absorption and utilization 
were frequently encountered. 

Urinary Lithiasis. — Recent litera- 
ture contains many references suggesting 
a relationship between vitamin A de- 
ficiency and urinary lithiasis. 'Fwo 
mechanisms have been suggested: (1) 
The calculi form because deficiency of 
vitamin A (in the rat) results in kera- 
tinization and descpiamation of the lining 
ei^ithelium of the iirinary tract, a proce.ss 
that supplies the organic nidus for the 
deposit of ci-ystalloids. (2) The calculi 
form because deficiency of vitamin A in 
the diet i-esults in strong urinary alkal- 
inization, either as a primary effect or 
secondary to infection. 

/Vfter a careful review of the evidence, 
the Council on Pharmacy an<l Chemistry 
of the A. M. A. (J. .X. M. A. 105 : 1983 
(Dec. 14) 1935) concliuled that the ex- 
isting evidence did “not warratit claims 
for the use of any of the vitamins, 
aiid particularly of vitamin A in the 
prevention and treatment of urinary 
lithiasis.” 

Relation to L,i-ver Function , — 
Several references to tlu* n-lation be- 
tween liver fxinction and xitilization of 
vitamin A have appeared in the litera- 
ture. P. Ralli, A. C Pariente, 

If. Brandalconc and S. Davidson (^Ibid. 
106 : 1975 (June 6) 1936) studied the 
effect of carotene administration to 4 
diabetic and 4 normal individuals. It 
was found that blood carotene levels rose 
higher in the diabetics. It is suggested 
that in diabetes the liver lacks the ability 
to convert carotene to vitamin A. Stor- 
age of unconverted carotene by the liver 
was thought to interefer with further 
absorption from the blood, resulting in 
carotenemia. 


Although the association of ohstruc- 
tivv JaHiuiit't' and cHsucal manifestations 
of what is now recognized as vitamin 
A deficiency was d<‘scri!H'd by writers 
in the last cetitnrv. it was not until 
P)23-4 tliat a specific connection between 
lu'patic tli.sease with icterus and vitamin 
.\ deficiency, in spite of atlequate diet, 
was de.scril H*d. according to M. D. 
.Mt.sclmle (.\rch. Path. 20:845 (Dec.) 
P>35). Since tliat time many ca.ses have 
ht'en n'poiied. In all. the jamuiici* pre- 
eetled the evidenee of vitamin .X 
deficiency. 

'Phe .structural etTect'> of vitamin A 
deficiency are eiiaraeteri/eti l>y atrophy 
of the epithelium of various organs and 
replacement with a stratified keratinizing 
epithelium. In infants tlie earliest ap- 
pearance of keratinizing nu'taplasia i.s 
in the trachea and bronchi. 'Phe renal 
pelvis is next involved, then ehangi’S in 
the .salivary glands, pancreas, uteru.s, 
thymus, <*sophagtis. ghmds of naso- 
pharyn.x. hlmhier, prti.stale. and seminal 
ve.sicles. forneal changes appear late. 

'Phe author describes findings in 11 
case.s of congenital atresia of the hile 
duct.s studied postniorlein. Miciaisctipic 
evi<k'nce of vitamin A deficiency was 
found in 6 insfaiuvs, in spite of diets 
ade<[uatc in vitamin A. 

X'arious explanatbnis have l>cen of- 
fere<l for this nssociatioij of jaundice 
with vitamin .X ileficiency. It has been 
thought that the absence of bile pre- 
vents ab.sorption of the fat soluble vita- 
min. 'Phi.s is stipporteil by animal experi- 
mentation. t'ure of the avitaminosis 
under these comiition.s can In: accom- 
plished by parenteral adnnni.stration of 
vitamin A or by its administration with 
hile salts J>y mouth. 'Phe exact manner 
in which absorption is interfered with 
is not known, according to Altselmle. 

Relation to Thyroid Function. 

IT. Wendt (Miinchen. nH*d. Wchnschr. 
82: 1160 fjuly 19) 1935) noteil definite 
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benefit from vitamin A administration 
in cases of exophthalmic goiter. He 
found that serum carotene and vitamin 
A values were reduced in hyperthyroid- 
ism but returned to normal after success- 
ful therapy, either medical or surgical. 
In cases of hypothyroidism and myx- 
edema the transformation of carotene to 
vitamin A seemed to be disturbed, 
according to this writer. 

VITAMIN B DEFICIENCY.— 
The clinical status of this vitamin or 
vitamin complex is still controversial. 
While a large amount of recent literature 
concerns itself with the relation of vita- 
min B 2 (G) to anemias, Musser points 
out that there is some contrary evidence. 
Castle and his associates have concluded 
that the “extrinsic factor” in primary 
Addisonian anemia is closely related to 
vitamin B 2 . However, this vitamin does 
not replace liver as an antianemic factor, 
and an active substance has been found 
which is free from vitamin B. (Brand, 
West and Stucky). 

In regard to the relation of vitamin 
B 2 to pellagra, there is also some dis- 
agreement. Although the bulk of the 
evidence favors a close association be- 
tween vitamin B deficiency and pellagra. 
Spies has reported improvement in 
pellagra patients on a vitamin deficient 
diet. There is experimental evidence that 
glossitis can result from vitamin B 
deficiency. Less controversy exists in 
regard to the importance of vitamin Bi 
in polyneuritis. N. Jolliflfe, C. N. Colbert 
and P. M. Joffe (Am, J. M. Sc. 191 : 
515 (Apr.) 1936) have shown the 
etiologic importance of vitamin B 
deficiency in alcoholic neuritis. They 
summarize the evidence as showing : 

1. That the alcohol addict with polv- 
neuritis has, as a rule, a qualitatively 
inadequate food and vitamin intake. 

2. That assimilation or utilization of 
accessory food factors is often impaired 
by gastrointestinal or hepatic disorders. 


3. That the clinical manifestations 
and the pathologic findings of “alcoholic” 
polyneuritis and beriberi are remark- 
ably similar. 

4. That ingestion of large amounts 
of whiskey, when accompanied by a 
vitamin-rich diet, supplemented by vita- 
mins administered parenterally and per 
os, has no direct neurotoxic action. 

The authors report a study of normal 
and polyneuritic patients using Cowgill’s 
formula of the ratio between vitamin B 
intake, calories and body weight. They 
found that : 

1. Every alcohol addict with poly- 
neuritis had an estimated inadequate 
vitamin B intake. 

2. No alcohol addict with an esti- 
mated adequate vitamin B intake had 
polyneuritis. 

3. Every alcohol addict with esti- 
mated absolute deficiency of vitamin B 
for 21 days or more had polyneuritis. 

4. Polyneuritis may develop in an 
alcohol addict as early as the seventh 
day of estimated absolute deficiency of 
vitamin B. 

M. G. Vorhaus, R. R. Williams and 
R. E. Waterman (J. A. M. A. 105 : 1580 
(Nov. 16) 1935) treated a g^oup of 100 
unselected cases of poly- and localised- 
neuritis with a preparation of crystal- 
line vitamin Bj. Only 8 per cent, failed 
to respond favorably ; 44 per cent, be- 
came entirely symptom-free and 48 per 
cent, were definitely improved. 

The same authors report the use of 
crystalline vitamin Bi in diabetes. 
Improvement in glucose tolerance was 
noted in 54.6 per cent, of the cases. 
They state that there is evidence to show 
(in humans as well as animals) that 
carbohydrate intake bears a direct re- 
lationship to vitamin Bi requirements, 
i. e., the higher the carbohydrate intake, 
the quicker the depletion of Bi. 

J. B. Fitts (South. M. J. 28:920 
(Oct.) 1935) has reemphasized the im- 
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portance of vitamin in gastrointcstiiwl 
fimction. He studied a group of 75 
patients having a diet deheient in vitamin 
Bi- The most frequent diagnoses were 
gastric atony, ptosis, hypochlorh 3 'dria 
and achlorhydria, spastic colon with 
stasis, subnutrition, mild hypothyroidism. 
The effect of adequate vitamiii B intake 
over a period of from 2 months to 2^ 
years was to improve well-being in all 
cases, with relief of flatulence, fullness 
and pressure in many. C'on.stipation was 
definitely improved, and the ga.stric 
musculatm-e showed less atony. 

Urinary Excretion Test . — A method 
of removing vitamin B from urine bj' 
shaking with “acid clay” is described 
by T^. J. Harris and P. C. Leong (Lancet 
1 ; 8<SC (Apr. 18) 1936) as follows ; 

Using 24-hour specimens, the reaction is 
aclju.sted to about /'IIS (bromcre.sol green as 
an indicator) and 100 to 200 c.c. shaken with 
1 Gm. Claret acid clay for IS niimite.s in an 
automatic shaker. After filtering, the filtrate 
is again shaken with 1 Gm. of clay, 'fhe two 
specimens of activated clay are comhiiusl asul 
added to the ha.sal diet of a rat. 'I'hc aetivatetl 
clay, if dried, will retain its full activity after 
3 months storage in the refrigerator. The 
“bradycardia" method (Harris) of animal test- 
ing is used. Young rats (SO to 00 Gm.s.) arc 
placed on a vitamin B deficient diet until the 
heart rate, as measured by electrocartliographic 
records, falls from 500 to 370 to 390. The 
unknown is then added to the diet in single 
graded doses using 4 to 5 rats. The heart rate 
is measured twice daily and the time taken for 
the heart to fall back to the original value at 
the beginning of the test is determined and 
compared with control animal. s receiving 
graded doses of international standard vita- 
min Bl. 

'Fhe average excretion in humans 
varies with intake and run.s from 12-35 
I.U. Relative deficiencies may be shown 
by response to test doses, a type of 
tolerance test, according to these workers. 

VITAMIN C DEFICIENCY.— 
Recent identification of this vitamin and 
development of methods of synthesis and 
determination in urine, blood and tissues. 


have re.siiItt.Mi in jirolific literature in this 
field. I. S. \\'riglU (.Am. J. M. Sc. 
192 ; 7 ID (Nov.) 1936), who has written 
a ver_v complete .summary of the subject, 
inchuletl 182 nfft'rences. anti .stated that 
in 1935 abt nit l.fKX) articles appeared and 
are. at present appearing at tlie rate of 
alnnit 50 per mtnifh, 

Aceonling to Wright, hexuronic acid 
was isolatetl i>\' S/.ent-f lyorgyi in 1928 
aiul was idenlilieti as vitamin in 1932. 
.•\ complete tlescrijJtiou of the chemical 
anti ph.vsical prttjjerties appears in an 
article b\' I. S. Wright anti A. T-ilienfeld 
(Arch. ini. Metl. 57:211 (Feb.) 1936). 

Requirements.' -It has been found 
that an atiult of 70 kilograms <»f IkkIv 
weight riMjuires abtnit 50 mg. ( •;« grain) 
of ascorbic aciti per tiay. Citrons fruits 
anti ptuatttes are the nutM common 
stnirces, but many vegetables aiuI fruits 
contribute to the total. 'Fhe C content 
of citrous fruits an<l t*tinatoes varies 
consitlerably. F. W. McHenry (Canad. 
Pub. Health j, 26: 124 (Mar.) 1935). 

Relation to Rheumatic Fever . — 
J. h\ Rinehart (.\nii. hit. .Metl. 9:586 
(Nov.) 1935) reports that lie ami his 
a.s.sociates have fountl tliat the defense 
mechanism of vitamin C deficient ani- 
mal.s is le.s.s effective, ami the ability to 
localii;e the infecting ttrgani.sms is im- 
paired in guinea-pigs. In these animals 
uncomplicated vitamin t * deliciemw' pro- 
duced definite atrophic and degenerative 
changes in the collagenous stroma of 
the heart valves, in scurvv with su|x:r- 
impo.sed infection, striking lesions of a 
combined degenerative ami prolifcrativ* 
character develop in the heart valves 
with considerable freijuency. 'Fhese 
lesions present many lutsic similarities 
to the early lesions of rheumatic fever. 
The heart muscle also showetl some 
prediferative changes. Joint changes and 
subcutaneous nodules similar to those 
in rheumatic fever were also noted in 
vitamin C deficient guinea-pigs. The 
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fundamental tissue change in scorbutic 
animals has been described by many 
writers as a deficiency in intercellular 
cement substances. The effects of such 
change would be noted first in those 
tissues most subject to stress, hence the 
periarticular and valvular involvement. 

This experimental work suggested to 
the authors the possible importance of 
vitamin C deficiency in association with 
infection in the etiology of rheumatic 
fever in humans. A study of the epidemi- 
ology of rheumatic fever strengfthened 
this view, since it is known that mal- 
nutrition is frequently associated with 
this disease. It is very rare in the tropics 
where antiscorbitics are common in the 
diet. Rheumatic fever is more commonly 
seen in poorer people, is more common 
in cities, and has a familial tendency. 
The greatest seasonal incidence is in 
winter and early spring. While the 
importance of infection in rheumatic 
fever is undoubted, a specific organism 
has not been found. Upper respiratory 
infections are frequent, but the incidence 
of rheumatic fever relatively small. The 
author believes that the presence of 
latent scurvy may be the mechanism 
leading to susceptibility. 

Little is known of the processes of 
assimilation and utilization of vitamin 
C, but it seems certain that there is very 
little storage in the body. Achlorhydria 
may increase the basal requirement, and 
infections and fatigue may deplete 
vitamin C stores. 

A clinical study of children with 
I'heumatic heart disease has definitely 
suggested the frequency of vitamin C 
deficiency and given evidence that ade- 
quate vitamin C intake is important 
to successful therapy, according to 
Rinehart. 

Wright and his associates, however, 
have been unable to affect the course of 
rheumatic fever cycles by giving cevi- 


tamic acid in doses as large as 1000 
mg. (15 grains) or more daily. 

Utilization . — Considerable vitamin C 
is believed to be lost in the urine and 
feces, the remainder being stored, utilized 
or resecreted in saliva, etc. The vitamin 
has been foimd in the adrenals, pituitary, 
ovary, tumors, blood serum, cerebro- 
spinal fluid, sweat, aqueous humor and 
urine. In the author’s experience, the 
average normal urinary excretion is 20 
to 30 mg. (% to 34 grain) per day. 
With test doses (500 to 1000 mg. — 734 to 
15 grains) the normal excretion rises to 
about 30 per cent, of the test dose, a 
return of 20 per cent, or less represent- 
ing suboptimal storage.' If 100 mg. ( 134 
grains) or more are given gradually, 
excretion increases to 76 or more per 
cent., representing saturation. 

In this connection, J. B. Youmans, 
M. B. Corlette, J. H. Akeroyd and H. 
Frank (Am. J. M. Sc. 191 : 319 (Mar.) 
1936) studied daily excretion and degree 
of saturation in subjects whose diets 
were suspected of being deficient in vari- 
ous respects. For controls, a group of 
staff members was similarly studied. 
Two or more 24-hour determinations 
were made and averaged. Tests of sat- 
uration consisted of determining the per 
cent, of a test dose (usually 600 mg.) 
(10 grains) excreted in the urine in 24 
hours. Fresh orange juice was used as 
the source of vitamin C, the ascorbic 
acid content being determined by 
titration. 

It was concluded that the lowest 
normal excretion of ascorbic acid is 20 
J^g- iVz grain) per day. After satura- 
tion, 80 to 100 per cent, of the test dose 
was excreted in the urine. Small doses 
given to unsaturated persons caused little 
or no effect on urinary excretion. Ex- 
cretion of less than 20 per cent, of the 
test dose of 600 mg. (10 grains) was 
thought to indicate some degree of 
deficiency. 
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Sources of Error in Determination. 
Wright points out that othcn" roduciug 
substances may occur in urine, such 
as glutathione, cysteine and ergothio- 
neine, which may alter results, 'fhey 
may be I'cmoved by precipitation with 
mercuric acetate. The urine must In* 
titrated soon after voiding, even 10 per 
cent, glacial acetic acid not being a gt>od 
preservative. The loss is <Iecreased by 
storage in dark bottles or in the dark 
at rcfi'igerator temperature, .'\ddition 
of sulphuric acid to /’hi 3 is suggested. 

Blood Content . — Although there is 
considerable disagreement a.s to the state 
of vitamin C in the blood, Wi’ight be- 
lieves the method of C. J. Farm<‘r and 
A. F. Abt (Proc. Soc. Kxper. Uiol. and 
Med. 32:1625 (June) 1935,: 34:146 
(Mar.) 1936) for determining reduced 
cevitamic acid to be the most reliable 
at ]■) resent. 

Capillary Fragility . — Wright states 
that the relation of vitamin C to capillary 
resistance or fragility is a moot que.stif»n. 
It is hi.s feeling that blood <lctennina- 
tions do not necessarily iiitlicate the 
clinical status, and that capillary fragility 
may be a more reliable ind<'.K of sub- 
clinical scurvy than blood levels. It 
is pointed out that other conditions may 
produce capillary fragility, such as 
thrombocytopenic purpura: poisons, such 
as ncoarsphenamine ; toxins, as in .scarlet 
fever, aiul diphtheria, anemia, menstrua- 
tion, etc. 

I'he author suggests tlie use of pres- 
sure on the upper arm, using the blootl- 
pres.sure cuff inflated to a pressure mid- 
way between the systolic and diastolic 
blood-pressures. I'wo areas 2.5 cm. in 
diameter on the forearm 4 cm. below the 
elbow are marked off and the number 
of petechiae appearing after 15 minutes 
determined. Up to 10 are considered 
normal, and 10 to 20 as upper limits 
of normal. 


.\ccor<Hng tn I >. ( irecne ( J. A. IM. A. 
UU ; 4 < July 7 i P '.U i . capillary fragility 
in .scurvy was tirst dc-'Cribed iiy Hess, 
in P>14. Abihlin. in l'U3. outlined a 
method of measuring capillary n-sistance 
by means of prc-'surc .applied with a 
blood pressure etilT. The number of 
petechia- app<'aring in m.'trked area 
(){> mm. in <liamefer at tin- beutl <tf the 
elbow after a pre-'sure of 50 mm. of 
mercury fur 15 intnuti-s. and the number 
after pr<-ssure of .^5 nun. for 15 minutc-.s 
is <!etermined. If the higher pressure 
does not prodtjce nutre than 4 petechia:, 
the test is eojisitiered nornuil. If more 
than 8 appear with the higher pre.ssure, 
;iml more tlmn 1 with the lower pre.ssure. 
vitamin t’ detieienev is believed to he 
pre.seut. ( «r<*en nurnd the te.st to be 
positive in iiumy w<-l} nourished chihlren 
whose <Uet w;is thought to be a<I<'finate, 
and concluded ih:it a po.sitive test did 
not nece.ssarily indicate a state of vitainin 
(' (leflciency. 

■flu- relatiojislnp of plasma cevitamic 
acid to caiullary resistanec has Ix-en 
stmlied by K. .'\bt, J. banner and 
1. M. b'.pstein (j. IV.liat. K:1 (Jan.) 
Hh^6). A methotl was tleviseti for 
measuring cevitamic ach! in plasma by 
titration against .sodium 2:9 tlichloro- 
benzenoneindopbeiml. The normals in 
adtilts by this inetlmd were from 1.19 
to 2,6f» mg. }H‘r cent. In childn-n, values 
le.ss than 0.75 t«r mg. jkt cent, in- 
dicated suhnonnal vitamin U intake. 
Using the Uutler-John.son apparattis, the 
authftrs failed to find any close rebation- 
shi]> In-tweejj plasma values and capillary 
resistance. 

It is of interest that cor<I blood in 
newborn infants gave figures almost 
identical with mothers' venous bloo<I, 
suggesting that the itjfant supply is 
entirely obtained from the mother. 

Therapy, .'scravv. Wright states 
that the first cure by means t»f crystal- 
line vitamine C was repc*rted by 
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Schultzer in 1933. Since then ample 
evidence of the curative value of this 
material has appeared. The author 
warns that “scurvy does not always begin 
in the classical way, but the symptoms 
complained of may be hemorrhages 
under the toe-nails, bleeding from the 
bowels, easy bruising, small scleral 
hemorrhages and the more common 
bleeding from the gums, commonly con- 
fused with pyorrhea. Weakness and 
secondary anemia are often present. 
These symptoms, with a marked increase 
in the capillary fragility, and a history of 
a vitamin C low diet, should suggest 
the diagnosis.” “Blood and urine studies 
should be looked upon as confirma- 
tory, with the above mentioned limita- 
tions. They may, however, be of 
utmost importance in determining the 
conditions of vitamin C unsaturation, a 
necessary precursor to scurvy.” 

Hemorrhagic Conditions. — There 
are several reports in the literature of 
satisfactory treatment of Schonle in- 
Henoch’s purpura, hemophilia and 
thrombocytopenic purpura. Wright has 
been unable to verify these results and 
calls attention to the difficulty of evaluat- 
ing treatment in these conditions which 
are subject to spontaneous remissions. 
However, many patients with scurvy 
have low platelet counts and the condi- 
tion might be mistaken for some other 
hemorrhagic disease. 

Gastrointestinal Ulcers. — Musser 
cites reports of peptic ulcers developing 
in scorbutic guinea-pigs. Wright states 
that there is no good evidence of any 
connection between vitamin C deficiency 
and peptic ulcer. 

The latter believes that some cases of 
so-called colitis may result from vitamin 
C deficiency. There is evidence that 
vitamin C administration to some 
organic types of colitis has resulted in 
general improvement and a decreased 
tendency to bleeding. It is suggested 


that in any gastrointestinal disorders re- 
quiring a low vitamin C containing diet, 
preventive doses of cevitamic acid 
should be added in doses of 50 to 100 
mg. (% to 1% grains) per day. 

Tuberculosis. — It has been shown 
that in any febrile condition the vitamin 
C requirement may be increased. In 
animals there is evidence that this vita- 
min is of assistance in the treatment 
of tuberculosis, and it has long been 
recognized that vitamin C in the diets 
of tuberculous patients seemed to be 
of help. Recent work suggests that it 
may be of particular value in intestinal 
tuberculosis. 

Pneumonia. — While there is no evi- 
dence that the clinical course of pneu- 
monia is altered by use of vitamin C, 
it has been shown that there is a definite 
decrease in urinary excretion in this 
disease, according to Wright. 

Skin Pigmentation. — While opin- 
ions still vary, there is evidence that 
vitamin C may be closely related to ab- 
normal skin pigmentation. Reports have 
shown that the pigmentation of Addi- 
son’s disease has been benefited by 
cevitamic acid administration. It is 
also suggested that pigmentation may 
result from vitamin C deficiency alone, 
although Wright believes the evidence 
is not conclusive. 

Relation to Diphtheria Toxin. 
— C. W. Jungeblut and R. L. Zwemer 
(Proc. Soc. Exper. Biol, and Med. 32 : 
1229 (May) 1935) showed that diph- 
theria toxin was inactivated by vitamin 
C in vitro and that cevitamic acid seems 
to protect guinea-pigs against fatal diph- 
theria intoxication. This observation has 
been confirmed by C. G. King and M. 
L. Menten (J. Nutrition 10: 129 (Aug.) 
1935). 

VITAMIN D DEFICIENCY.— 

The evidence that vitamin D deficiency 
is closely related to hyperparathyroidism 
has been summarized by R. M. Wilder 
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and L. P. Howell (J. A. M. A. 106: 427 
(Feb. 8) 1936). The theory has been 
offered that stimulation to hyper function 
of the parathyroids results from D de- 
ficiency in a way similar to stimulation 
of the thyroid by lack of iodine. This 
stimulation may result in adenomatous 
change in the gland. These authors have 
reviewed the records of 135 cases of 
hyperparathyroidism, particularly from 
the standpoint of geographical location, 
and have concluded that the greatest 
number of cases have been repoi-ted from 
areas where .sunshine vitamin D ex- 
posui'e is likely to be limited either b^' 
atmospheric conditions or by mode.s of 
life. 

The possibility of overdosage of vita- 
min D has been pointed out by recent 
writers. Accordiiig to Mii.sser, the sug- 
gested dosage of viosterol for prophy- 
laxis is about 1500 units, while curative 
doses should be about 3000 xmits. Toxic 
effects may occur with 10,000 units <Iaily, 
and cause nausea, vomiting, diarrhea, 
anorexia, weaktiess, la.ssitu<le, dizzincs.s 
and incoordination. 

VITAMIN E DEFICIENCY.— 

Animal experiments have shown that 
deficiency of this vitamin may result 
in sterility, not only in the female but 
also in the male. Mu.sser stute.s that 
testicular changes may occur which do 
not regenerate on adequate supply of 
the vitamin. 

VITAMIN F DEFICIENCY.— 
Certain unsaturated fatty aci<ls are ap- 
parently necessary to prevent sterility 
even in the presence of adequate vita- 
mins A, E and D. H. M. Evans, S. 
Lepkovsky and E. A. Murphy (J. Biol. 
Chem. 106:431 (Sept.) 1934) include 
this deficiency under the heading of 
vitamin F. 

GASTROINTESTINAL FUNC- 
TION AND DEFICIENCY.— Much 
of the recent literature emphasizes the 
frequent association of gastrointestinal 


di.st irdcr.s and deficiency syndi'omes. 
Recent evidence that deficiency may re- 
.sult from digestive di.sturhancc.s has 
been reviewed by M. l’>. Strauss (J. A. 
M. A. 103; 1 (July 7) 1934). 

Castle and his associates have shown 
that not only may /'criiiciotcs anemia 
ari.se from the absence t)f an “intrinsic” 
gastric factor, but also from deficiency 
of an “extrinsic” or fowl factor appar- 
ently ck>.sely related to vitamin Bo (G), 
the anti-pellagra vitamin. 'Fhe nmero- 
cyfic anonias of the Irofics, certain 
anentuis of pretfmsncy, and the anemia 
of sprue are believed to be of the latter 
type. Primary ty|H‘,s of anemia have 
also been descriheil in per.sons suffer- 
ing from diarrheas <jf varhms types, ap- 
jxarently the re.snlt of lack of alworp- 
tion of the necessary food factors. 

PcUatjra, pr«)hahly due to lack of 
vitamin B^ (k»), in Xorthern i^tates is 
u.sually seen in iniijvi<luals showing 
gastrointestinal ahmirntalities or in 
alcohol axMicls. ('arcinoma of the 
stomach, pyloric obstruction, cancer of 
the ileum and colon and ulcerative colitis 
are a few of the ujutty lesions descrilxid 
in ca.se.s of clinical pellagi'a. 

Peripheral paly neurit is (herilK'ri), ap- 
IKirently due to deficiency <»f vitamin 
Hj. i.s also frequently seen in assiK'iatitm 
with xHgestive disttjrhanres, as in 
alcoholics, pregnancy with pernicious 
vomiting, pyhiric stenoses, ccli.-ic disease, 
dy.sentery, etc. 

I>. r.. Wilbur (M. t‘lin. North 

America 19:463 (Sept.) I <>35) states 
that deficiences may defH'ml on atrophy 
of mucous membrane, changes in secre- 
tifwi, absence of bile .salts, loss of gastro- 
intestinal secretions, and nu'chanical 
factors causing <jhst ruction tir incom- 
plete aljsorptitMi, 

ENZYMES AND DEFICIENCY. 
- B. Sure, M, Kik and K. S. 
Buchanan (i’roe. Soc. Kxjxrr. Biol, and 
Med. 33: 78 (Oct.) l‘>35) have reported 
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a reduction in efficiency of digestion of 
pancreatic lipase but not in tr 3 ^sin or 
erepsin in vitamin B deficiency. An 
increase in serum phosphatase was noted 
in this condition. In vitamin A deficiency 
there is a large decrease in concentra- 
tion of blood serum esterase and an in- 
crease in hepatic lipase. The writers 
conclude that in vitamin B deficiency 
there is a marked decrease in the effici- 
ency of fat digestion. No disturbance 
in the digestion of protein or starches 
was found in either vitamin A or B 
deficiency. 


MULTIPLE DEFICIENCIES.— 

The frequent occurrence of multiple de- 
ficiencies has been stressed by many 
writers. R. L. Haden (J. A. M. A. 
106:261 (Jan. 25) 1936) points out that 
very frequently deficiencies cannot be 
definitely classified as pellagra, beriberi 
or scurvy, but are multiple and the symp- 
toms of various deficiences may be 
present in the same individual. The 
systems involved and the clinical con- 
ditions resulting from deficiencies are 
summarized in Tables I and II which 
follow. 


Table I . — Systems Involved and Lesions Observed in Deficiency Disease in Adults 


System 


Lesions Observed as Manifestation of Deficiency 


I. Skin and other epithelial 
tissues 

II. Nervous system 


III. Alimentary tract 


IV. Hematopoietic system 
V. Vascular system 


(1) Atrophy, (2) scaling, (3) dermatitis, (4) pigmentation, (5) 
ulceration, (6) cornification 

A. Neuritis: (1) pain, (2) paresthesia, (3) weakness, (4) paralysis 

B. Degeneration of spinal cord: (1) lateral column, (2) pos- 

terior column 

C. Cerebral: (1) mental disturbances 

D. Disturbance of function: (1) tetany 

(1) Anorexia, (2) stomatitis, (3) glossitis, (4; atrophy of tongue, 
(5) achlorhydria, (6) loss of specific ferments, (7) diarrhea, 
(8) loss of tone of gastro-intestinal tract, (9) ulceration of 
intestine 

(1) Macrocytic anemia, (2) hypochromic anemia, (3) microcytic 
anemia 

(1) Hemorrhage, (2) easy bruising, (3) edema 


Table II . — Clinical Conditions Associated with Specific Nutritional Deficiency 


Nutritional Factor 


Clinical Signs of Deficiency 


Clinical Syndrome ('‘Disease*’) 


Calcium 

Iron 

Vitamin A 

Vitamin B 

Vitamin B 2 (G) 

Vitamin C 

Anti-pernicious anemia factor 


Increased nerve irritability 
Anemia of hypochromic and 
often microcytic type 
Ephithelial defects 

Anorexia, neuritis, edema 
Glossitis, dermatitis, neuritis, 
mental disturbances 
Hemorrhage due to vascular 
defects 

Glossitis, diarrhea, anemia of 
macrocytic type, degenera- 
tion of spinal cord 


Tetany 

Hypochromic anemia 

Ophthalmia, urinary calculi, 
night blindness 

Beriberi, multiple neuritis 

Pellagra (?) 

Scurvy 

Pernicious anemia, subacute 
combined degeneration of 
spinal cord, sprue 
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This type of multiple cleliciency is 
illustrated by several cases, iucludiiig 
multiple neuritis with hypochromic 
anemia; anemia and paralysis due to 
polyneuritis in pregnancy ; u'iucrocytic 
anemia with peripheral neuritis, sprue 
and tetany ; pernicious anemia and sprue 
with low blood proteins ; pellagra and 
pernicious anemia ; pellagra, mild scurvy 
and hypochromic anemia ; iron deficiency 
anemia with subacute combined scleroses 
of the cord ; pernicious anemia and iron 
deficiency anemia together. 

Certain syinptonis and .vvV/a.v are Iiste<l 
by the author as suggesting various <U‘- 
ficicncies : Macrocytosis of the red cells 
suggests deficiency of the anti-pernicious 
anemia factor, and hypochromia suggests 
iron deficiency ; hyperirritability of the 
neitromuscidar 'nicchanisms suggests lack 
of calcium ; (;lossitis or lingual atrophy, 
as well as peripheral nerve disinrhances, 
are suggestive of vitamin <leliciency ; 
easy bruising and unexplained edema 
should suggest vitamin C <leficiency. 

J. B. Youmans (South. M. J. 28:843 
(Se])t. ) 1935) .states that in patients 

with deficient diets a common symptom 
is edema associated with low serum 
protein, but not always relieved by 
ade<iuatc pi'otein intake. These patients 
recover much more rapidly if the condi- 
tion is acute, which suggests that in 
chronic deficiency difficulties of absorp- 
tion or utilization may appear. Another 
common symptom in these patients is 
tenderness of the extremities which does 
not rcspt)nd to vitamin B, and anorexia 
which is not benefited by B administra- 
tion. Likewise, symiJtoms suggestive of 
vitamin C are seen which do not re.spotid 
satisfactorily to specific therapy. 

Youmans believes these findings arc 
indicative of interrelations of vitamins. 
Edema may be characteristic of one 
form of beriberi, yet it occurs in pellagra, 
in scurvy, and may occur under condi- 
tions of low protein intake apparently 


unc<nnplicuu'd by the presence of other 
deficiencies. Subcutaneous hemorrhages 
are typical of at least wt'll -developed 
.scurvy, yet llu-y are found in pellagra, 
in heriiwvi. and in palieiits with mitri- 
tioiial e<Iema. Xervitus system lesions 
are eon.si<lere<l patlujgnomonic of beriberi, 
yet they Inive licen reivortcti in scurvy, in 
vitamin .A deficiency. an<l are fre<iuent 
in pellagra. 'The pain ami tenderness 
pre.sent in .sonu- eases of nutritional 
edtana also »iceur in beriberi and scurvy. 
liastrointestinal disturlHinces are com- 
nifin in both ptdlagra atnl htTihcTi, and 
anemia ciccurs in all ftirms of ficficiency. 
“We are largely ignorant of the inter- 
relationship Ixrtwecn various accessary 
food factor.s and the c fleet. s of their 
deficiencies of the re<}uirements, ab- 
sorption anti utili/atifui of one another.” 

RELATION OF VITAMINS TO 
HORMONES.- While there is little 
evitlence at present Xo «!ei‘mitely link 
vitamins with hormones atnl enzymes, R. 
Karrer (.1. A. .M. .\. H)6: 174B fMay 
16) l‘>36) believes that tlie lines of 

tlemarcation between these substances 
will Itecome increasingly intlistinct as 
knowletige increases. 

THERAPY. The f.atncil on Bhar- 
mancy anti t'hemistry ttf the A. M. A. 
(Ibid. 105; 1037 (Sept. 2H) 1935) 

cautitins aguitist the tist* polyvitamin 
preparations, n»tt only t»n the grtninds 
t»f unscientific therapy, hut a!M» because 
the intei relittion t>f vitamins is lutt 
untlerstotal. There is sonu* evitlence that 
a definite antagiuiistic aetiott may occur, 
as for in.stanee stjuie investigaltu's have 
fountl that large amounts «»f vitamin A 
concentrate tnay be resfM»nsihk* ft»r a 
di.sturbing etTect ott vitamin B, It has 
alst> been reported that vitamin ttiay 
interfere with the curative action of 
vitamin C. Thus, cases of scurvy have 
been reptjrted in children taking ade- 
quate orange juice but in ctiinbinatitm 
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with cod-liver oil. On the other hand, 
vitamin B is believed to lessen the 
toxicity of excessive doses of vitamin D. 
In the absence of more definite knowl- 


edge of the interrelation of vitamins, 
the Council believes that mixed vitamin 
therapy is at present on an unsound 
basis. 


HEMATOLOGY 

By William Dameshek, M.D. 


BLOOD-FORMING ORGANS. 
— DIAGNOSTIC PROCEDURES. 

— By means of a complicated apparatus 
supplying an artificial ‘lung, kidney, and 
circulation,” E. E. Osgood and A. N. 
Muscovitz (J. A. M. A. 106: 1888 (May 
30) 1936) reported the successful culture 
of human bone-marrow in sufficient 
quantity for any hematologic or chemical 
procedure. These investigators outlined 
18 different problems which offered 
promise of solution by this method. 
Among them is one which has disturbed 
many people, i. e., the development of a 
practical test for the identification and 
standardization of the antipernicious 
anemia principle. Other problems have 
to do with carrying on test-tube experi- 
ments relating to the various factors at 
fault in anemia, leukemia, agranulo- 
cytosis, etc. Whether or not the method 
and the ambitious program outlined for 
it will prove of value remains to be 
seen. 

Many articles continue to be written 
regarding biopsy of the sternal bone- 
marrow. Most of them are concerned 
with simple puncture of the marrow 
space with an abbreviated lumbar 
puncture needle. R. H. Jaffe (Ibid. 
107:124 (July 11) 1936) contributes 
a comprehensive review of the problem 
and cites the findings at biopsy in the 
various hematologic conditions. Jaffe 
concludes that the bone-marrow biopsy 
with a trephine as practised by Custer 
and Dameshek is the method of choice 
for research and systematic studies, since 
it permits (1) sectioning of the marrow 


with preservation of the topographic re- 
lations of the cells and also the prepara- 
tion of smears and imprints. The Re- 
viewer agrees entirely with this view. 
In addition, he feels that the accuracy 
of the simple puncture biopsies is open 
to much question. Despite their relative 
inaccuracy, their simplicity is of great 
advantage when multiple punctures are 
contemplated. Furthermore, if more and 
more physicians will become interested 
in the findings in the marrow, however 
obtained, the pathologic physiology of 
the various “blood dyscrasias” will be- 
come better appreciated. 

B. K. Wiseman, C. A. Doan and L. 
A. Erf (Ibid. 106: 609 (Feb. 22) 1936) 
bring out the very interesting reciprocal 
relationship between the bone-marrow 
on the one hand and the lymphoid tissue 
on the other. By suitable animal experi- 
mentation and clinical observations, they 
demonstrate that with increased bone- 
marrow activity, the lymphoid response 
becomes diminished and mce versa. They 
postulate that there is a physiologic 
cellular equilibrium existing between 
lymphoid and myeloid tissue. Removal 
of a large amount of lymphoid tissue, 
as by splenectomy, will result in an in- 
creased activity of the marrow. [This 
idea, although attractive, may be far 
from actuality and will require further 
experimental proof.] 

Methods. — Anticoagulants. — The 
subject of anticoagulants is becoming 
increasingly important because of the 
rapidly growing use of the hematocrit 
and the sedimentation rate. T. B. 
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Magath and M. 1 Itii'n (Ain. J. ( lin. 
Path. 5:548 (Nov.) 1935) analy/v tlu* 
various anticoagulants which have h<*cn 
used and conclude that heparin ]->ro- 
duces no swelling, crenation. or laking ; 
that dry oxalate causc\s much shrinkag** 
of ci'ythrocytes, neces.sitating multiplica- 
tion of the hematocrit value obtained hy 
1.127; that sodium oxalate in l.I per 
cent, solution is suitable and causi's no 
sigiiificant swelling or shrinkage. W < >. 
J Idler and II. Paul get arouiul the 
shrinkage caused by sodium or potassium 
oxalate bj’ using a mi.xture of sodium 
oxalate with ammonium oxalate. If a 
standaixl amount is used for say 5 c.c. 
of blood, neither shrinkage nor swelling 
takes place and no correction factor is 
necessaiy. AI. AI. Wintrobe and J. \V. 
LandvSberg conclude from their inve.stiga- 
tions that the. above mixture of the two 
types of o.xalatc* is as elTective anti accur- 
ate in their determinations as the 
extremely? expensive heparin. 

SuniMiCNTATtoN Ratk. lutlu^above- 
mentioned article, Wintrobe anti l.ans- 
berg carry out an exhaustive investiga« 
tion of the setlimentation rate in whicli 
such factors as anticoagulant, bore, 
length, anti inclination of the tube, 
temperature, concent rat it »n of the retl 
blood cells are analyxetl. 'Phe.st* autlmrs, 
like Rourke anti Rrnstene working with 
heparin, ftiund it was nece.s.s;iry to correct 
the setlimentation rate for the hematocrit 
reading, which can ctinveniently be tione 
in the Wintrtibe hematt)crit tube. 'I'liey 
state it is not essential to make reatlings 
every few minutes ; by using a ctirrec- 
tion chart, the reading at the entl of an 
hour may he taken. 

12. M. Greisheimer, A. Jltidapp anti I'b 
Goldsworthy (Am. J. Af. Sc. 190:775 
(Dec.) 1935) found that .sodium citrate 
is a highly satisfactory anticoagulant 
(0.5 c.c. of a 3 iH.‘r cent, solution for 
4.5 c.c. of blood). They come to the 
rather startling conclusion that heparin. 


oftim con>'idered the •-f;indard anticoagu- 
lant. increa-e** tlie -.edimentation rate in 
all ease*,. I'he -etlimenfation rate is being 
mitre and more nlili/ed in Ntudying dis- 
ease*. of the he.art ;fnd i^ aNsiuning a 
measure of diagin e-tic .unl prognostic im- 
portance, P. Wood s<Juurt. j. Med, 5:1 
{Jan. f PWm iin<‘Htig;U<'d the matter in 
Kf) cfise-. ol heart di'>e;t-.e attd found 
that iucreaHed rates were pre.sent in 
active rheum.itic c.arditi'i. syphilitic 
.aortitis. au'I nnocardial infarction. 
\ngin.a pi’ctttris ot «-tiiti*t was a.ssociated 
with a normal r.ite; congestive heart 
failure with a tlecreased rate. They 
point out tile di.aguosiic .and prttgnostic 
impUcatit.us au«l aKo the liuiilfitioti.s of 
the t«*,st. 

It shotdil be remembered that the sedi- 
mentation r:tt«* is .a !elati\eh ‘'gnt.s.s*' 
nonspeeif'u* test reiu'tuig sometimes un- 
prediet.ably to man\ londilious. It seems 
justitiabU’, tluiel’oie. except possibly in 
research investigation, to use (1) a 
rel.attvely iiievacl measure, s.ay at the 
end of an hour, than to go to the troithle 
of taking readings i verv lew miimtes; 
.and (2) some sueh auiicoagni.ant as 
aiuiuouinm pot.assiuiii ovalate or sodium 
citrati*. 

BLOOD CELLS, luielligent oh- 
servations of ch.anges in the muiibers 
and ehar.actta's of the bioiwl tadls will 
often pro\f to be of gieat benelit in the 
.study of tn.anv j»ff«a/(o»> l*ar- 

tienl.arly is this true in those conditions 
in whicli lotig .staiidiug itifectioti is 
presmtf. .\ very stimulating contribu- 
tion along these Htjes is presented in a 
sym|io.sinin on Progress in TnlKa’cnlosis 
in which are featttred articles by t'. A, 
Doan (Ohio .^tate ,M. J. M :'*jr(Dec.) 
19,^5) and by H. K, W iseman (Ibid. 
p. 925). l.iberatioii of the active 
cliemical materials which make U[> the 
litlrercle bacillus alTects t!i<’ tissues and 
(amonti olhcr thintf .^ ) is reflected in 
alterations of (jttantitativf* relationships 
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and qualitative characteristics of the 
blood cells. Sabin, with her studies on 
the differential picture produced by the 
various fractions of the tubercle bacillus, 
has been able to state categorically that 
a certain fraction as the carbohydrate 
will produce a neutrophilic response, etc. 
Based on these and other observations, 
Wiseman lists the following hema- 
tological changes and what their signifi- 
cance might be: 

R. B. C. : 

High. — Obstruction in oxygenation. 

Low. — Secondary infection predominating. 

Hemoglobin : 

Low. — Measure of degree of toxemia. 

Low. — Inadequacy of iron reserve. 

N eutrophils : 

Qualitative changes measure toxemia. 

Quantitative changes measure caseation. 

Monocytes : 

Measure degree of proliferation of lesions. 

Lymphocytes : 

Qualitative changes measure resistance. 

Quantitative changes measure healing. 

Sedimentation Index : 

Measure of toxemia. 

The word “intelligent” at the begin- 
ning of this section is used advisedly. 
It presupposes a profound knowledge 
of the various factors which might cause 
changes in the blood picture; it signifies 
that knowledge of inaccuracies of 
methods, variations in counts, and varia- 
tions in cellular relationships from 
moment to moment be well understood 
(Cf. E. M. Medlar: Arch. Int. Med. 
57:367 (Feb.) 1936). In other words, 
it is not possible to draw sweeping 
conclusions from routinely-done dif- 
ferential counts. If the analyst is also 
the technician and in addition has a wide 
knowledge of the disease in question, 
his conclusions will be of great value. 
Mechanical systems for deriving from 
mathematical formulae and simplified 
slide rules the outlook of a certain dis- 
ease are much to be deplored. 

D. Mainland, B. DuBilier and C. B. 
Stewart (Canad. M. A. J. 33 : 667 


(Dec.) 1935) and D. Mainland, B. 
K. Coady and S. Joseph (Folia, haemat. 
54:8, 1935) set out to study the accur- 
acy of differential blood counting and by 
extremely time-consuming investigations 
arrived at the conclusion that a good deal 
of variation existed between successive 
counts of the same film and duplicate 
counts of two films taken simultane- 
ously. This is undoubtedly true, but how 
much practical significance attaches to 
this observation is doubtful, since the 
blood itself is no exact composition of 
cells and since no exact inferences should 
be drawn from a differential count. 

W. E. Garrey and W. R. Bryan 
(Physiol. Rev. 15:597 (Oct.) 1935) 
review their careful work on variations 
in white cell counts and give an excellent 
review of the literature. Garrey’s work 
has been abundantly confirmed, par- 
ticularly that relating to the basal leuko- 
cyte count. Garrey and Bryan take up 
such factors as daily variations, posture, 
random activity, exercise, training, 
adrenin, digestion, starvation, climate, 
pregnancy, emotional states, distribu- 
tion phenomena, and cell life span. This 
is an excellent review and should repay 
careful reading. 

A. H. Washburn (Am. J. Dis. Child. 
50:413 (Aug.) 1935) continues his 
standardization of the blood of healthy 
young infants. These studies are, of 
course, extremely important in the ap- 
preciation of what constitutes abnor- 
mality and are too often disregarded. In 
normal children, Washburn brings out 
that the total leukocyte count may vary 
widely and be subject to great fluctuation, 
particularly in the lymphocytes. So 
striking is this fluctuation that it is 
often unwise to reach a conclusion from 
the study of one blood smear. 

A “previously undescribed granule 
within the lymphocyte” is described by 
E. A. Gall (Am. J. M. Sc. 191:380 
(Mar.) 1936). This is a motile, re- 
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fractile globule normally present iit the 
cytoplasm of 34 per cent, of lympho- 
cytes. Its significance is unknown. 

H. S. Dunning and J. Furth (Am. 
J. Path. 11:895 (Nov.) 1935) conclude 
that microglia of the brain and histio- 
cytes are morphologically aitd function- 
ally identical and constitute a single 
cell type. Monocytes may ti'ansfonu into 
cells indistinguishable from microglia. 
This observation is of great significance 
as indicating the functional capacitie.s of 
the microglia, since if they are truly 
monocytes, they are then part of the 
widespread and important rcticulo-en- 
dothelial system. 

That the white cells in the circulating 
blood continue to be the objects of such 
intense sttidy would seem to be explained 
by the relatively rcccxit intere.st in the 
monocyte as a third ty^x' of blood cell ; 
by the increasing use of the careful dif- 
ferential count of the Arneth-Schilling 
types, and by the gradual dilTusion <>£ the 
knowledge that the white cells of the 
circulating blood may (in a very limited 
way, to be sure) be consi<lere<l as repre- 
senting the various blood-forming organ.s. 
Reactions of the bone-marrow, the 
lymphoid system, and the rcticulo-en- 
dothelial system can to some extent be 
predicted from the examination of a 
blood smear. 

T. H. Mendell, D. K. Me ranze an<l 
T. Meranze (Am. J. M. Sc. 192:310 
(Sept.) 1936) continue their studies on 
the cytoplasmic and nuclear change.s in 
neurophils occurring in severe infecti- 
ous states. The Reviewer has pointed 
out many times that in pyogenic infec- 
tions certain changes occur in the cyto- 
plasm of the polymorphonuclear cells 
which in general constitute an index of 
the severity of the infectious process, 
A slight degree of “toxic” change re- 
sults in irregularity in staining and 
spacing of the cytoplasmic granules; a 
moderate degree results in more striking 


manifc.stafions <tf tlu* .same type; a 
inarke<I degree re.sult.s in vaeut>lization of 
the cyfupla.sm. M«*ndi‘ll, Meranze, and 
Meran/.e found that degenerative cyto- 
plasmic changes «M,-eun-ed earlier than 
nuclear chatiges (.baud forms, nonfila- 
mcnlou.s foriu.s) and were more valuable 
f(u- diagnostic and pn>gno,sfic inter- 
pn'tation than the .'^eiiilling hemogram. 
( )f course, this <!ep»‘nds upon tlie point 
of view. an<i to a great extent in the 
particular problem at hand; knowledge 
and careful att<-ntiiui to both types of 
phenomeJia are of gieaU<r v.alue than 
.study of a single fact<ir. J. bleming 
(Ouart. J. Med. 5;H).5 t j.'in. t I<)36) 
brings otit the fact that the extetit and 
type of Ictikiu yittsis in h>lHir pneu mania 
depe.iuls to a large extent upon the type 
of orgatiism present. I'hus. with Type 
1 infection, a h'ukoi'vtosjs of o\er 2t).000 
is characteristic, while with Type H 
infectums, a Uutkoeylosis of less tlum 
20,000 is usually foutnl. If the age of 
the patient, the dur;ition of the illne.ss, 
anti the haeterial type of the pneumonic 
infectiojj is knowji, the prognostic value 
of the leukiawlt' emnit may lie ctinsidcr- 
ahle. ('Fhe author thus lirings tmt again 
the above statement that ’'intelligent ob- 
.servatitm is a preretpiisite ; also that 
lobar pneumonia is not tuse tlisease but 
that eacli type iufeetioii of lulwir pneu- 
mtmia is a law untti itself, j 

J. B. <'arey ami f. t‘. IJtzeiiherg 
(Ann. Int. Met!. 10:25 {July) 1936) 
.studietl the leukocyte eount in pregmittey 
and found that leukocytosis was a eoni- 
uum feature. M. AlielT and K, Heekers 
(Klin. Wchnsehr, 15:1522, 10,^6) de- 
scribe some further cases t»f Pelger's 
syndrome. In 1930, iViger tlescribed 2 
casc.s which pre.sented a constant and 
marked “shift tn the left” tif the fxily- 
morphonuclcar cells, with the presence 
in the blood of large nnmlier.s of im- 
mature granulocytes, usually tif the 
“young” type. C3ther cases were soon 
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described and Huet in 1932 found 2 
cases in one family. Alieff and Reekers, 
when they found a typical case, studied 
the family (which was a large one) 
and discovered 13 cases in 40 individuals 
studied from 3 generations. The cause 
of this hereditary disorder of the bone- 
marrow white cells is not known ; like 
sickling of the red cells, it may be an 
abnormal growth phenomenon. 

A. Myerson, J. Loman and W. Dame- 
shek (Am. J. M. Sc. 192:560 (Oct.) 
1936), in studying pharmacological ef- 
fects of benzedrine in human subjects, 
found that this drug when injected 
caused a marked increase of the erythro- 
cyte and leukocyte counts in normal sub- 
jects, probably by a “squeezing” action 
which resulted from vasconstriction of 
such organs as the spleen and marrow. 
S. Levy-Simpson and B. H. E. Cadness 
( J. Pharmacol, and Exper. Therap. 56 : 
389 (Apr.) 1936) performed similar ex- 
periments in guinea-pigs with a closely 
related drug, ephedrine, and demon- 
strated (by splenectomy) that the spleen 
is not essential for the rise in red cells, 
leukocytes, and platelets, but that ephed- 
rine probably causes extrusion of these 
cells into the circulation from storage 
and hematopoietic centers. 

I. Olef (Arch. Int. Med. 57:1163 
(June) 1936) performed differential 
counts of the blood platelets ^ which he 
divides into 4 groups, depending upon 
their size. The larger platelets, seen with 
both increased and diminished activity 
of the marrow, are less active function- 
ally than the smaller types which prob- 
ably have high agglutinating powers. 

W. Kempner (J. Clin. Investigation 
15:679 (Nov.) 1936) was enabled to 
study the metabolism of human ery- 
throblasts in a case of erythroblastic 
(^Cooley^s') anemia and found that they 
showed very high oxidative and fer- 
mentative metabolism, approximately 200 
times greater than that of the normal 


nonnucleated human red blood cells. O. 
C. Hansen-Priiss (Am. J. Clin. Path. 

6 : 423, 1936) studied the blood cells in 
fresh preparations with dark-field illu- 
mination and states that this is a very 
simple and reliable method deserving 
of further use; by it, the malarial para- 
site is unusually well seen. Another 
unusual method is that of infra-red 
photography of the blood cells which 
was practised by A. Hittmair (Folia. 
.Haemat. 55:37, 1936), who states that 
it may be of value in the further study 
of the derivation and morphology of 
these cells. 

ANEMIA. — As emphasized by the 
Reviewer on many occasions, anemia is 
the expression of some bodily change 
which because of one or several factors 
has resulted in reduction of the hemo- 
globin concentration or in the number 
of circulating red cells. Anemia is never 
primary, and is always secondary to 
some cause or causes whether or not 
they are readily discernible. The 
emphasis is now placed upon the cell 
size rather than upon the primary or 
secondary character of the anemia. 
Knowledge of the cell size may be 
obtained (1) by simple inspection of 
the stained blood smear, (2) by actual 
measurement of the diameter of at least 
100 red cells, and (3) by determination 
of the hematocrit: red cell relationship 
(mean corpuscular volume) . Knowl- 
edge of the cell size immediately affords 
an idea not only regarding possible 
etiology, but of the therapeutic pos- 
sibilities. If the red cells are small 
(microcytic) , an iron deficiency state 
is present, and if hemorrhage, infection, 
malignancy, etc., can be ruled out, a 
chronic hypochromic anemia may be 
being dealt with, and iron should be of 
great value ; with large cells, some form 
of liver deficiency is probably present 
and liver extract should be beneficial ; 



134 


MEDICINE. 


if, on the other hand, the red cells tend 
to be of normal size, a destructive 
process of the marrow should be 
suspected, amenable neither to liver Tior 
iron therapy. 

Again, it should always he remem- 
bered that anemia, although a striking 
manifestatioti, is merely one symptom 
of many bodily changes: thus, in an 
iron deficiency state the symjhoin.s of 
glossitis, grey hair, llabby .skin, and 
flattened linger nails tire just as im- 
portant manifestations as the .anemia it- 
self. These .symptoms are not the mani- 
fc.stations of tinemi.a : rather it .should hi* 
stated that the anemia and the other 
.symptoms ;u*e manifestations of a more 
general iron deficiency shite. 

IRON DEFICIENCY STATES 
(Chronic Hypochromic Anemia. — 
Etiology . — Most intere.sting htis been 
the decline of chlorosis and the ri.se 
of chronic, (“primary”) hypochromic 
anemia. Chloi-osis, ap]mreutly so com- 
mon in the Victorian ei-a, was a disea.se 
of the virgins; chronic liypochi-omic 
anemia is a ili.sease of the menopnn.se. 
'fhus both conditions, characterizeti l)y 
a chronic iron deficiency slate, are as- 
sociated with the heginning and end of 
the mcn.strual cycle. Although chlorosi.s 
i.s rarely described, it is not entirely 
defunct, as A. J. Patek, jr., and C. Wh 
Heath (J. A. M. .A. 106:1463 (Apr. 
25) 1936) bring out. These observers 
descrihed 4 case.s aud demonstrateil in 
them various factors which were prob- 
ably res])onsible for the state of chronic 
iron deficiency : a poor, capricious ap- 
petite ; a hereditary factor in the presence 
of an anemic mother; hypo- or achlor- 
hydria ; and menorrhagia. They empha- 
size that adolescent girls require much 
more iron than the adult male, chiefly 
because of the great increase in growtli 
which takes place together with the on.set 
of regular loss of blood. When a girl 
is already at a disadvantage because of 


poor iK'ri'dity, a poor flirt, or a ])oorly 
functioning gU'.trt *int<-'tin;il tract, the 
added tlcnian<K ft>r iriai by the growing 
organi.siu prohahly :irc jn.-.t .'•nlficient to 
bring aftout the full blown picture of 
what has been callcfl rhiorosis. 

'fhe prtthlciu of ir<»n mefahttlism is 
being pursued vigor* •u-^ly in variou.s 
clinics. 1 ». n. Mhipph* ;ui<l b', S. 
Hohscheit -Kobhin*. 1 \m. j, M. .Sc. 191: 
n f lan.) in their famous colony 

of anemic fhtgs. Jttund that iron given 
intravenously tf* a noruutl ;memic dog 
will he practic.illv c<»inpletcly utilized 
ami rcturncf! tjuanlifativcly .as new 
huaned hemoglobin. Iron given by 
UHmth ilocN n<tt renuU in such propor- 
tional hcnuiglohin proihictiftn. b'.vcn the 
optimal dos.agc of iiam will re-sult in only 
ahfujl }H’r cent, utilization of the iron 
given, 'riiesc invesiigaf«trs cfiubl find 
no flirtVrcnce in action between the 
ferrous ami h'rric forms of iron. 

t‘. W. Heath (M. l Un. Xorth .\uut- 
ica ID: (Mar. ) Pbko again empha- 
sizes the itt' iiih'-ttitutl 

ahsorption Ujwm tin* ptawention f*f the 
anemic state. W'ith in;dabsorpti**n, as in 
chronic liiarrhca from whatever cause, 
iron deficiency states rea«lily <leve!op, 
even though the iron content «<f the f*if»d 
is entirely a«le«in.ate, 

H. A, ( Iray ami M. M. Winliaibe 
(.Am. J, C )l>st. ami t iynec, 31 ; ( jan.) 

1936) stmUtal 40 c.ases «(f hyj»*iciua»iuic 
microcytic anemia «»f oftscnre origin ami 
foumi many gymaadogical abnormali- 
ties, incimling uterine myrnnata. en*Uj- 
metrial hyjKTplasia, an«l nm-xplaineti 
menorrhagia. Multiple pregnancies 
were comnum, 'Hiey ct>neimkal that the 
anemia in tltese cases was the result of 
faulty alimentary functhm, defective 
diet, and excessive tletnamis for hemo- 
glolnn (as with mem>rriiagia ) . K. f- 
Haden (J. A, M. lOfKitd (jan. 25) 
1936) brings out tiie important fact 
that tnany comlitioiis are characterized 
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by multiple rather than single nutri- 
tional deficiencies, whether in iron, vita- 
min B complex, antipernicious anemia 
substance, etc. The deficiency may be 
due to a deficient intake of the specific 
food factors for normal needs ; an in- 
sufficient supply for abnormal needs, as 
in pregnancy ; a defect in absorption or 
a disturbance in utilization. 

The view of Strauss and Castle that 
the temporary reduction of gastric acid- 
ity with resultant impairment of gastric 
digestion is an important causative fac- 
tor in the development of the anemia of 
pregnancy is criticized by F. H. Bethell 
(J. A. M. A. 107: 564 (Aug. 22) 1936), 
who concludes that this anemia is due 
either to (1) a preexisting iron deple- 
tion or (2) an inadequate intake of pro- 
tein of high biologic value during 
gestation. 

Symptoms. — In the presence of a 
state of chronic iron deficiency the fol- 
lowing symptoms and signs of varying 
degrees of severity will inevitably de- 
velop : greying of the hair, with a 
peculiar “lack-luster” appearance ; a 
wrinkled, flabby skin ; sores at the cor- 
ners of the mouth “La Perleche'' ; a 
reddened and later an atrophied tongue ; 
atrophied buccal and other mucous mem- 
branes ; dysphagia and, at times, eso- 
phageal webs ; achlorhydria ( ? ) ; flat- 
tened, brittle finger nails ; and, finally, 
a marked diminution in the amount of 
circulating hemoglobin with a resultant 
lowering of the color index, and micro- 
cytosis and achromia of the red blood 
cells. 

Treatment . — Treatment with almost 
any preparation of inorganic iron, pro- 
vided it is given in sufficient dosage, 
will almost invariably result in prompt 
amelioration of symptoms with improve- 
ment of the physical signs and the blood 
picture. L. J. Witts (Lancet 1 : 1 (Jan. 
4) 1936) contributes a fascinating and 
important article on the therapeutic ac- 


tion of iron in which are discussed “the 
hematopoietic area of the alimentary 
tract,” the normal and abnormal iron 
requirement, the potentiation and an- 
tagonization of iron, and the dosage of 
different preparations of iron. Witts 
discusses the variability in the individual 
reaction to the same dose of an iron salt ; 
an average effective dose is that which 
produces an average increase of over 
1 per cent, of hemoglobin a day in a 
sufficiently large sample of patients with 
achlorhydria and anemia. Injection of 
iron is hazardous because the thera- 
peutic dose is so close to the toxic dose. 
The therapeutic activity of preparations 
by mouth is directly proportional to their 
solubility and to the ease with which 
they yield free ions of ferrous iron. The 
soluble ferrous salts are the most 
effective ; they are utilized in from 20 
to 100 per cent, of the dosage given, 
depending upon the dose given. [The 
Reviewer uses ferrous sulphate (“ex- 
siccated”) in a dosage of 12 to 15 
grains — 0.,77 to 1.0 Gm. — daily.] 

With regard to “potentiation” of iron, 
A. J. Patek, Jr. (Arch. Int. Med. 57 : 73 
(Jan.) 1936), describes the results of 
administering iron and chlorophyll 
products, separately and combined, and 
orally and parenterally to patients with 
chronic hypochromic anemia. By using 
the “double reticulocyte response” 
method, he found that an enhanced effect 
occurred with the use of preparations 
of chlorophyll. The study suggests that 
the body can use preformed pyrrol sub- 
stances in the regeneration of hemo- 
globin and should encourage the liberal 
use of greenstuffs and protein foods 
in the diet. 

PERNICIOUS ANEMIA. -Etf- 
ology. — Pernicious anemia may be con- 
sidered as a symptom complex which is 
the end-result of a long-continued defi- 
ciency of “liver extract” within the body. 
This deficiency state may be brought 
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about in many wa^^s : tbrnuj^h an iaailf 
quate diet, an impaired gastric function, 
disordered intestinal absorption, tliri>ugh 
depletion of storage reservoirs in the 
liver, or from a combination of tlu‘s<‘ 
factors. The cnd-i-esults of “liver" cle 
ficiency arc seen characteristically in the 
hair, the tongue, the gastric mnco.sa. the 
central nervous system, and tlu' bone- 
marrow. d'ho megaloblastic changes in 
the bone-maiTow are sooner or lat<T 
reflected in the peripheral blood, which 
shows anemia with hu'ge red cells, leuko- 
penia, and reduction in blood-platelets. 
Recatisc of the striking character of the 
blood picture, the <lisease has for many 
years been considered as ]>rimarily an 
“anemia,” whereas tlu> anemia which is 
present is only one of the many niani 
festations of liver deficiency which, in 
turn, is brought about by many diverse 
causes. The anemia of the <Usease 
called pernicious anemia is no more a 
“primary” condition than is the anemia 
of a case of “secondary" anemia. In the 
first instance, howevt'r, the red cells are 
large (because of the megaloblastic 
character of the liver <leficic'nt hone- 
marrow), whereas in the .secoml instance 
the cells are small and hypochromic. 

Although many etiological factors may 
be cited a.s contrilmting to the <lev('}op- 
ment of the .symptom complex, the otit- 
standing feature, is usually tlu' striking 
ahnormaliiy in the cjastric juice, which 
Castle demonstrated was <luc to the 
absence of an ensynie (“intrinsic suli- 
stance”) active in the dige.stion of pro- 
tein and vitamin B containing foods 
(“extrinsic substance”). Without this 
enzyme, these foods were insuflflciently 
dige.sted, the bone-marrow (and pre- 
sumably other organs, such as the central 
nervous system) ditl not receive .sufii- 
cient material for normal activity, with 
the resultant well-known changes. 

S. M. Goldhamer (Am. J. M. Sc. 
191:405 (Mar.) 1936) found that “in- 


triiivic" ."u!l^la^c<• pre-cut in cases 
Ilf periiicii 111- ;inenii;i hut in greatlv re- 
duced amount-, chieilv i>ecause the 
ga-iric juice ua- it-elf greatly i-e<luced 
ill ijuautit\. I he degree of reduction 
ill intriii-ic -uh-lauc«- \aried from pa- 
tient to patient. I bis wiuk i-- important 
heeause it eNpIain- the dewlopment of 
jHTuiciou- anemia in -oiue patk'uts fol- 
lowing more or h'-- piolongt-d dietary 
delWienc> ami. coju«'i-ely. the good re- 
spon-<- to treatment in certain instances 
following a guild diet or the t<'eding of 
large ainotint- of \itamiu I! complex. 

M. A, t ii'eiai-pon i I. M, A, lt){>: 
dtrfi (.Ian. J.*' ' d«'cid<'d to re- 

analyze t a-tle’- jumlaniental experi- 
ment^ upon the ba"!- of another 
r-xplanatton uhieh had -ngge-ted itself 
to him. lie found that ga-trie extract 
( vi’iitricnlin ( wa-- vrithoni «'ffect in the 
presence of pep-in, but th.tl tle/u f'shiiced 
Tenirienhn wa- liigltK* e!feeli\«'. Hr* felt 
that the extrin-ie factor (meat) of 
t'astle’s feeiHng 4 'Speriments acted 
simply as an agent in the ad-orplion t>f 
jiepsin. thus rendering tin- 4 -ii/vme in- 
active and allowing innin-ic substance 
to act unimpeded, In other word-, the 
“extrinsie intrinsie” iutetaclion of t’astle 
was subject to a ihttei<*nt intei pi elation 
than th.at giwn by its authoi. < iiernsjHm 
eonclmU'd that it is uo| neet*s-;iry to 
postulate the piesenee of .m extrinsic 
factor in peruieious anemia but that the 
disea.se is tuhereutlv a defect in in- 
trinsic substance, 

'I'liis work of t ireetispon's, which 
caused a mild sensation when re}»orted 
in the journal of the American ^!edk*al 
.\ssociation | where it reeeivetl extensive 
e<Htoria! comment), has Jti*en uniformly 
rejected by n nuniln'r of diJferent in- 
vestigators. 'rims C‘, f. I'ngley (l.ancct 
1:12.?2 (May M)) found that 

completely tlefefsinioctl i/nstrie juice 
and fefsin-free extracls of pylorus 
tnucasit had little «*r no hematoj«»ietic 
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effect when given orally unless inter- 
action with a source of extrinsic factor 
{e. g., autolyzed yeast) was allowed. 
He also found that the interaction of 
intrinsic and extrinsic factor did not 
require incubation outside the body, 
implying therefore that Greenspon’s 
experiments might have been misin- 
terpreted because that observer failed 
to allow completely for that contingency. 
F. M. Hanes, O. C. Hansen- Priiss and 
J. W. Edwards (J. A. M. A. 106:2058 
(June 13) 1936) obtained completely 
negative results by feeding depepsinized 
gastric juice to 5 patients with per- 
nicious anemia ; they also suggested that 
Greenspon’s results might have been due 
to the presence of “extrinsic factor” 
either in the stomach of the patient or 
in the gastric juice of the donor. W. B. 
Castle himself {Ibid. 107 : 1456 (Oct. 
31) 1936) repeated all of Greenspon’s 
experiments, analyzed his own previous 
results, and conducted some new experi- 
ments. All of this work tended to show 
that Greenspon had not adequately con- 
trolled the factor of food administration, 
and that an interaction between the in- 
trinsic and extrinsic substances must 
have occurred within the body. Castle 
concedes, however, that pepsin does have 
some inhibitory effect, especially when 
gastric juice digestion mixtures are 
allowed to stand for some time. Other 
facts not brought out by Greenspon are 
that the gastric juice in pernicious 
anemia is completely devoid of pepsin ; 
gastric juice alone has no effect; ven- 
triculin or gastric mucosa are not suita- 
ble for experimentation, since they con- 
tain (as Castle has shown) not only 
intrinsic but extrinsic substance which 
by their interaction provide bone-mar- 
row stimulating material. 

W. Berger and H. Grill (Folia haemat. 
54 : 398, 1936) state that pernicious ane- 
mia is brought about (in the present 
state of knowledge) by (1) occult 


causes, accounting for most of the cases ; 
(2) parasites; (3) infections, such as 
lues ; (4) impairment of hormones, as in 
pregnancy and old age ; ( 5 ) gastrointes- 
tinal changes. Chemical causes are ex- 
ceedingly rare, and they proceed to de- 
scribe a case which is said to be due to 
long-continued carbon monoxide absorp- 
tion from a badly functioning stove. The 
relationships between the stove, the car- 
bon monoxide poisoning, and the de- 
velopment of the disease are, it must be 
admitted, well worked out, although 
nothing definite is proven. They specu- 
late that continued absorption of carbon 
monoxide into the blood stream resulted 
in changes in the gastric mucosa, with 
diminution in the production of both 
hydrochloric acid and the various 
enzymes. 

The first alniost-completely-convincing 
experiment demonstrating the pathogen- 
esis of pernicious anemia is that of D. 
K. Miller and C. P. Rhoads. These in- 
vestigators, by feeding dogs a “black- 
tongue”-producing diet, were able to pro- 
duce some of the symptoms and signs of 
both pernicious anemia and sprue; the 
fully-blown picture of pernicious anemia 
did not, however, develop nor was there 
relief with parenteral liver extract. It 
was concluded that the dog “was not 
suitable for the production of a path- 
ology identical with that of the human 
disease.” When, however, swine were 
used as experimental animals and fed a 
modified Goldberger-Wheeler black- 
tongue-producing diet, a symptom com- 
plex was produced characterized by mac- 
roc}^ic anemia, lesions of the oral 
mucous membranes, gastric achlorhydria, 
diarrhea, and motor weakness of the 
extremities. Not only were these typical 
clinical manifestations of pernicious ane- 
mia present, but the bone-marrow was 
typically “megalo-blastic,” the gastric 
juice showed no trace of Castle’s en- 
zyme, and the liver, when extracted and 
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injected, was completely devoid <>t activ- 
ity. J^’urtliermore, when potiait liver <‘N- 
tract was injected into these aiUMiiic 
swine, typical I'cticulocwte and erythro- 
cyte responses took place- 1 hns. Miller 
and Rhoads have been able, by the tise 
of an i}iadcguatc diet, to i'epi*o<luce in an 
cxperinicntal animal the complete picture 
of pernicious anemia. 'J'he nature of 
the exact iuadecpiacy in the diet must 
at present remain unsettletl. It is ap- 
pai'cutly not vitamin l’^. W'hatever the 
missing fotxl factor is, however, its first 
efifect when lacking, is an inflammation 
of mucous membranes, leading, in turn, 
to ati'ophy and achlorhydria. Whether 
or not these experiments catt he wholly 
applied to man is not yet clear. 

-Vlthough the experiments of Miller 
and Rhoads again poitit to the rather 
delinitc possibility that pernicious tine- 
mia is somehow cottcenied with vitamin 
li deficiency, no exact proof of this 
has yet been advanced, (hie has the 
feeling that .somehow vitamin li is con- 
cerned, but experimentation, at least 
with animals, has thus ftir been unsatis- 
factory. It is a enrioUvS comnu'ntnry that, 
in work with pernicious anemia at least, 
the swine is closest to the human in its 
reactions. -M. C. L. < liltlea, \V. B. 
ta.stlc, K. F. (iihlea and .S. (.-ohh 
(Am. J. J’uth. 11:669 (July) 1935), 
who had maintained for years the rela- 
tionship between vitamin B aiul per- 
nicious anemia and combine<l system 
disease, conducted some interesting ex- 
periments on dogs. They were able to 
produce di.sturbances somewhat similar 
to tho.se of combined .system di.sea.se by a 
vitamin Bi deficient diet in dog.s which 
were kept from dying by tlie temporary 
use of small amounts of vitamin It 
concentrate. 

A most important article relating to 
the pathogenesis of pernicious anemia is 
that on the “Ftiology and Treatment of 
Sprue” by W. B. Castle, C. P. Rhoads, 


11. A. l.:iw?.t*n and (1. t I’ayne ( .\rch. 
hit. .\fcd. itict.i This 

pa[>er is a niMdcl ni clinical and experi- 
mental invcHtiyatit tJi .-ind nill ilouhtlessly 
1 h* referred t»> liere.-u’ler a- :i classic on 
the subject, .'^pnie and pernicious ane- 
mia, tlu'M’ invi'Ntig.ati tr> di'inunstrate, arc 
NubNl.'inf tally identic.il diM-ase^. .Minor 
ililTerciice.-. occur, to he sure, hut these 
are uo j^reater than ;muiug individual 
ciises. Both di*'<’aHe> are <’\.amp!cs of 
eloM'ly lelateil de tit tent y litxeast', the 
chief uianil«'‘'tationH consiNting in dis- 
tnrbanceH of jlte lougne. -.toni.aeh and 
inte-.tine>, i!h’ aiu’inia, and t rarely in 
sprue I tlie *legi'nerati\i* le'^ioiiN of the 
spinal eovd. Ml the hematological, gas- 
trie. au«l Intne inart'on fiudiug> closely 
corresponded in the tui* dise.a.ses .and the 
cliniea! tuani fest.it ions une invariably 
beneliteii by adeipiati' ilost’*, <*| pareii- 
terally injeeti-d liier eviraet. The inade- 
quate dii'tary seetned more important 
in sprue than in jH-rnieious anemia. 

.\i. M. W'introfu' atid H. B. 
macker. Jr., t |. » lin Im estig.atiou 14: 
8,?7 { .\uv. BM,'' ) eontribute an intri- 
guing paper on the relationship of fetal 
henuitti/udexis to the maciiH'itie anemia 
of pregnanev and anemia in infants. 
'I'hese .authors studietl the bliH«d of 12 
obviously nonviable Innuait fetttse.s re- 
moved by b\ steiaa tomi, , logi-tber witli 
that of rabbits, r.als, pigs, dogs and 
cuts fettiscs. "Anemia*' was always 
present in the fetus, gradually ihininish- 
ing in severity as the fetus matured, fhe 
anemia was of tlie niaeriMvtic variety, 
with extremely liigh nu-an corpuscular 
volumes an<l mean red cell diameters, 
'fhe ri.sing v.alues in the reil Idooil count 
with incre.asing maturity of the fetus 
was strikingly .similar to tlie rising 
erythrocyte level with sjH-eilic therapy 
in pernicious anemia. 'I'liese ob.serva- 
tions britig up many interesting siK.*cu- 
latums: that the fetus suffers from a 
‘iiver rleficient” state wlilch gradually 
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becomes ameliorated as “liver substance” 
is removed from the mother; that in 
certain instances, the mother’s store of 
liver substance may become so depleted 
that she herself will develop pernicious 
anemia ; and that the very grave anemia 
of the newborn known as erythroblas- 
tosis foetalis may be due to “liver de- 
ficiency.” [The latter observation is to 
be questioned.] J. F. Wilkinson and 
M. C. G. Israels (Brit. M. J. 1:139 
(Jan. 26) 1935) conceive that in certain 
cases of apparent pernicious anemia 
which do not respond to liver extract 
there may be an actual liability to utilise 
liver (^achrestia — achrestic anemia). This 
is an attractive hypothesis which may be 
of service (at present) in explaining the 
refractoriness to therapy of certain cases 
of pernicious anemia. 

A great to-do has recently been stirred 
up by the insistence of various authors 
in the identity of the macrocytic anemia 
associated with certain cases of hepatic 
disease with pernicious anemia (S. M. 
Goldhamer, R. Isaacs and C. C. Sturgis : 
Am. J. M. Sci. 188: 193 (Aug.) 1934) ; 
and M. M. Wintrobe : (Arch. Int. Med. 
57:289 (Feb.) 1936). The comments 
of Minot and Castle in the 1933 Year 
Book of General Medicine regarding 
this interesting subject should be read 
by those interested. They make this 
cogent observation : “Since macrocytosis 
is common to the anemias of leukemia, 
Hodgkin’s disease, aplastic anemia, ben- 
zol poisoning, and other anemias seem- 
ingly unrelated to pernicious anemia, 
it is scarcely to be expected that defi- 
ciency of liver extract will be found in 
all instances of pernicious anemia. The 
clinical evidence and the logic are equally 
in favor of the macroC 3 dic anemia of 
such patients as having no dependence 
on deficiency of liver extract.” 

Treatment . — Aside from etiological 
considerations, most of the articles about 
pernicious anemia are concerned with 


therapy. A completely satisfactory meth- 
od for the assay of various antianemic 
substances has not yet been discovered, 
despite some interesting observations re- 
garding the reticuloc>i:e responses -which 
occur in guinea-pigs. B. M. Jacobson 
(J. Clin. Investigation 14: 665 (Sept.) 
1935) announced what was apparently 
the long-sought for solution for an 
animal assay method for liver extract. 
This involved the use of guinea-pigs 
which were “reactive” in the sense of a 
reticulocyte rise occurring after the ad- 
ministration intraperitoneally of a prepa- 
ration of liver extract. In these reactive 
animals, a reticulocyte count of 2 per 
cent, or over occurring for 2 days 
within 6 days after the administration 
of a test material indicated a positive 
response; a negative response was pres- 
ent with a reticulocyte count of 1.8 per 
cent, or under in the same period. Not 
only did this investigator maintain that 
the reticulocyte response in guinea-pigs 
was a specific one (dependent upon a 
“liver deficient state in normal guinea- 
pigs”), but he went further and defined 
a unit of hematopoietic activity (“guinea- 
pig unit”) with which he was able to 
assay quantitatively various substances 
including the “intrinsic” and “extrinsic” 
factors of Castle. Jacobson’s work was 
soon confirmed by D. K. Miller and C. 
P. Rhoads (New England J. Med. 213: 
99 (July 18) 1935), who stated that “it 
must be shown clearly that the induction 
of the reticulocyte response depends 
upon the same pathological mechanism as 
that which obtains in the human being 
with pernicious anemia.” Miller and 
Rhoads concluded that their experiments 
satisfactorily demonstrated this relation- 
ship. It is well, however, to await the 
test of time before accepting this method 
as proved. In a more recent article by 
L. S. Goodman, A. J. Geiger and T. G. 
Klumpp (J. Clin. Investigation 15:435 
(July) 1936) there is this footnote from 
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a personal coniuiunication by Aliller nml 
Rhoads: “Further eKperinicntation has 
advanced incontroversable evidence that 
guinea-pig reticulocytes may increase to 
a level o£ over 2 per cent, from a variety 
of causes unavssociated with the adminis- 
tration of substances elTectivc in the 
treatment of pci-nicious anemia. Fxperi- 
ments ai-e under way in an attempt to 
elucidate the cause of .spontaneou.s varia- 
tions in numbers of retietilocyte.s ; such 
spontaneous variations demand tluit the 
greatest care be used in employing the 
guinea-pig as a test for antianemic sub- 
stance.” The article refen-ed to of 
Goodman, Geiger ancl Klumpp wimid 
seem on its face to dispose eirectively 
of Jacob.son’s metluxl. A large aiul well- 
aia’anged scries of ex]>eriments is pre- 
sented which inevitably lea<l t<> the 
following conchusion : “The normal adult 
guinea-pig shows considerable and un- 
predictable spontaneous thictnations in 
i-oticulocyte levels, d'hese variations an* 
of such a nature a.s to retaler this tiornml 
animal un.suitable for tissaying the p(»- 
teixcy of materials enVetive in pernicious 
anemia.” 

The human assay of liver extract re- 
mains the only completely satisfactory 
one and this is beset witli many difli- 
culties which are di.scu.ssed !)y W. Dame- 
shek and W. B. Castle, 'rheso authors 
criticized the then current methods of 
labelling liver extracts and conchi<le<i 
that in the refinement of the various 
extracts potent material is lost to greater 
or less extent. [The Council of Phar- 
macy and Chemistry of the American 
Medical A.ssociation has taken cogniz- 
ance of this and other work and ha.s 
established (J. A. M. A. 105: 1269 (Oct. 
19) 1935) new requirements for the ac- 
ceptance of liver and stomach prepa- 
rations.] 

M. Gansslcn (Med. Klin. 32:533 
(Apr. 17) 1936) reports on the treat- 
ment of pernicious aneinia with minimal 


do.scs (»f a parenti-ral liver extract 
called “campolon," This investigator, 
who prepared the fir>t cummercial ex- 
traet lor injectitin. inuud that he could 
obtain strikingly elVective results, often 
maximal, following the injeetum <if only 
2 to (t c.c. l C. to IR dram) of extract 
(_<Ierive<l from 2D to (»t) ( hii. to 2 
ounces) of liver, and given in I dose. 
In 1 c.ane 2 e.c. t C_. drjim i of tins rela- 
tively thhife estr.acf f/itwn toiee re.sulted 
in :m exc<*llent ta'tietiloevte rcsjxmse 
whicli was followed without further 
treatment by a rise in er> throe', te count 
from l.S to 4.1 million in 4 wa'eks. He 
maki'S the iinpoit.-uil olf-ervaliou that 
the tlaily injection »tf parenteral extract 
with the stjbseipient lareltd follow-up 
of the reticuloeytt' eoimi (a-, recom- 
mended by 1 >ame'.hek .and t astle and 
prescrilnal now by the ( ouneil on Phar- 
macy and {"hemi‘<tr\ «if the .\inericjin 
MetHcul .Xssoeiatkm 1 mav 1h* misieatiing, 
since the retietiloe\ te r«-aetion t»btaincd 
might all h.ave been due to the first in- 
jection giv<*n. j Thi'. i*» true if maxima! 
injections are given, Init not when .sub- 
oplima! tloses are athnini-'leretl. j Be this 
as it may, all observer'* are agreed that 
the maintenance iloso varies greatly from 
patient to jMtlient ami must be deter- 
mined in e;u*h case by careful follow-up 
stu<ly, 

I’.tTorts to isolate the iiutitunrmh' f'rtn~ 
in liiH't" continue apace. H, Sirandell 
( .\ord. metl. tidskr. lO; 1217 f .\ug. 3) 
1935) by an as yet s«-eret luelbotl ha.s 
lieen able to derive from 1(H> grams of 
liver from 1 to 27 milligrams of material 
which is therupetitie.ally etYeetive. H. H. 
Dakin ami R. West have isoiaiet! a f»nKl- 
uct from liver extract etl'eetive in very 
small dosage ami which contains at least 
6 animo acids, V, Suhhartnv, H. M- 
Jacoh.son and f. 11. b’iske isolated from 
liver extract 2 stihstaiices lH»th etYective 
in guinea-pigs. Fractitnt which was 

apparently 1 -tyrosine, cuntaineil 16,700,- 
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(X)0 guinea-pig- units per gram of ma- 
terial. Fraction “C,” -which assayed 10,- 
660,000 guinea-pig-units, was apparently 
a complex purine such as is found in the 
wings of certain yellow butterflies. It 
should be noted that the work of Dakin 
and West and of Subbarow, Jacobson 
and Fiske seems to be mutually contra- 
dictable. The potency of the Dakin and 
West material has recently been investi- 
gated abroad by C. C. Ungley, L. S. P. 
Davidson and E. J. Wayne (Lancet 
1 : 349 (Feb. 15) 1936) and found to 
be quite high in dosage of 100 to 600 
(1/4 to 10 grains). Subbarow, 
Jacobson, and Fiske’s assays on human 
subjects have not yet been published. 

Aside from these rather theoretical 
observations, the search for the most 
effective and the most conveniently used 
antipemicious anemia substance con- 
tinues unabated. The development of 
liver therapy has been traced by G. R. 
Minot (Lancet 1:361 (Feb. 16) 1935) 
in his JSTobel Prize lecture. It is an 
interesting commentary that when an in- 
jectable substance such as insulin is 
introduced, the medical public clamors 
for an oral preparation and then when 
an oral preparation such as liver extract 
is discovered, their cry is for an inject- 
able material. Now there is available 
dry powdered liver extract, dry gastric 
extract, dry liver extract activated by 
gastric extract (“extralin”), liquid oral 
liver extract (both alcoholic and non- 
alcoholic), and a large number of 
assorted types of injectable liver extract. 
It is no wonder that the practitioner is 
sometimes bewildered by the -wealth of 
material at his command and by the con- 
flicting claims of rival manufacturers. 
It may be stated here that some few 
patients, chiefly those without neurolog- 
ical involvement, may be well main- 
tained on one of the oral extracts, 
whether dry or liquid. Others, and 
especially those in whom neurological 


symptoms are prominent, require fre- 
quent injections of a potent parenteral 
extract. This is given daily, twice 
weekly, weekly or biweekly, depending 
upon the type and severity of the case 
at hand. The Reviewer is accustomed 
to use a so-called “concentrated” extract 
given usually weekly or biweekly and 
frequently supplemented either by liver 
itself or by some form of oral liver ex- 
tract. One should not be misled at the 
present writing by the attractive 
promises of potency inherent in extreme 
concentration. Several observations have 
recently been made indicating that pro- 
longed and intensive therapy with par- 
enteral therapy is effective in the treat- 
ment of the neurological lesions of per- 
nicious anemia (R. F. Farquharson ; 
Canad. M. A. J-. 33:473 (Nov.) 1935; 
M. B. Strauss, P. Solomon, A. J. 
Schneider and A. J. Patek, Jr. ; J. A. 
M. A. 104: 1587 (May 4) 1935). 

Liver therapy is of value not only in 
pernicious anemia proper, but in all con- 
ditions in which “liver deficiency” is 
present, even when the cause (such as 
pregnancy, fish tapeworm, poor dietary) 
is readily apparent. Thus, W. B. Castle, 
C. P. Rhoads, H. A. Lawson and G. C. 
Payne (Arch. Int. Med. 56:627 (Oct.) 
1935) report the remarkable effects in 
sprue. 

Recently, a peculiar, shall we say, 
atavism, came into being, namely the 
idea that pernicious anemia is a “toxic” 
state, - to be treated by a detoxifying 
agent, i. e., congo red. This idea was 
promulgated by M. Massa and G. Zolezzi 
(Klin. Wchnschr. 14:235 (Feb. 16) 
1935), who described the results of the 
injection of a 1 per cent, solution of 
Congo red intravenously in 14 cases. 
Careful review of their cases will show 
that the favorable results are usually 
greatly delayed in their inception and 
frec^uSitly helped along by liver or other 
aiitianertiic substances. More recently, 
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their work is said to have been con- 
firmed by C. Mermod and \\h Dock 
(Science 82 : 155 (Aiif^. lf>) k>55).who 
treated 2 cases in similar fashion. They 
were also able to obtain rises iti .tifninea- 
pig reticidocytcs with the dye. What, if 
any, rationale there is to tlie proce<lnrt' 
is as yet a mystery. Twt) cases observe<l 
by the Rkvikwkks rekqised to very low 
levels when given Congo n'd. It is no 
great prophecj’’ to foretell that this tu’w 
treatment is doomc'd to an early tk-mise. 

The therapeutic efTects of vitamin B 
in pernicious anemia continue to he 
.studied. D. K. kliller and f. P. Rhoa<Is 
first fed mixtures of gastric juice incu- 
bated with vitamin Bj-containing sub- 
stances to patients with pernicious 
anemia and failed to obtain re.spouses. 
Tfowever, when egg white (containing 
vitamin Bo) and ga.stric juic<‘ mixtures 
were fed to the .same patients, .sharp 
increase.^ in i-e.ticulocyles took place. 
Despite this striking experimental evi- 
dence, IMiller and Rhoads are nnwilHiig 
to conclude that vitamin By and the nnti- 
l^ernicious anemia factor uri' identical. 
'Phis must await isolation of the vitamin 
in pure form. C. C'. ITngley awl ( h V. 
Jame.s did some interesting ex|K‘rimeut.s 
with various vitamin B concentrates and 
yeast autolysates in human }K>n jicious 
airemia and at times, especially when 
“mannite” was used, obtainetl fairly 
satisfactory therapeutic results. This 
was c.si>ecially true in those ca.scs <lis- 
tinguished by a deficient dietary. H, (.1. 
A. rva.s.sen aiad IL K. Xvassen in their 
experiments with various fractions of 
vitamin B showed pretty conclusively that 
neither vitamin Bi or vitamin Bo had any 
antiancmic effect in cases of pernicious 
anemia and that these substances were 
therefore not the “extrinsic” sub.staiice. 
Is it not possible that various investi- 
gators are working with different cases 
of pernicious anemia? Not every case 
of macrocytic anemia is brought about 


in the same way. .^<vme ca-.es undoubt- 
edly reaef ti< a di(*t or to a high 

^itamin 1' diet ; periiap-- the-.e have had 
a defieient tliet. Tliosr eases which do 
not. might have de\eloped tlie pernicious 
aneiniu “eotnplev" through .•'onie other 
meehnnisiu. 

MACROCYTIC ANEMIA NOT 
PERNICIOUS ANEMIA.— Diag- 
nosis. .\n increase in the averaj^c red 
cell <Uanu‘ter and in the iw-au corpuscu- 
lar volume is not pathognomonic of 
pernicious ajuania. \side from related 
eonditions < <!ne to ilietarv, gross gastro- 
intestinal disltirhanee t uhieh an* in re- 
ality as imjeh entitled to the designation 
“pernicious aueinia” as the s<t called 
primtirv <Iise;ise itself, then* are a tium- 
l«‘r of eowHtioiis associated with macro- 
cytosis t>f the red e<"l!s. Mueh interest 
has <h*v<*loped in reeenl y«*ars in the 
macrocytii' anemia of hepatie dis«*ase 
awl its possible relationship to per- 
nieiems anemia, 

M. M. Winti’olK* ( \reh. Int, Me<l, 
57;2H‘> f h'eh. ) I'Mti) has h«*en one of 
the chief atIviH“ates of the essential 
iilentJty of macroe\'tie aiu-tni.a of <lis- 
ctise of th<‘ liver with ]K*rnicions iinemia. 
He stwlied 132 cases of severe Itepatic 
di.sease, including examples of cirrhosis, 
malignant disonlers, and various mis- 
cellaneous di.soriiei's. Xo anemia %vas 
present in 30 cases; macnHWlie atiemia 
in 43 cases; nonwn'vtic atiemia in 40 
cases; microcytic anemia in cast*s. 
'fhe mean red cell c«nmt in the group 
<»f cases with macrocytic anemia was 
3.48 millions and the mean eorpttscular 
wdnme 103 cu. micra. !n 4 cases of 
tnacrocytic anemia there was K<»me re- 
siHmsc to treatment with liver extract. 
Foci of extramedullary liematoptde.sis 
were fouiKl in the spleens tjf several 
cases at postmortem examination. 
Wintrolre concluded that the macrocytic 
anemia of heitatic tlisease was morpho- 
logically similar to pernicitius anemia. 
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if not identical with it. The evidence 
at present, Wintrobe states, suggests 
that when damage to the liver is so 
extensive that storage is interfered with 
and when it has been of sufficient dura- 
tion to permit exhaustion of the hema- 
topoietic principle already present, 
macrocytic anemia develops. Only a few 
studies of the bone-marrow were made 
in these cases, and these failed to reveal 
anything but slight hyperplasia in some 
of the cases. 

There can be no question that the 
anemia in these cases of hepatic disease 
was due at least in part to disease of 
the liver, but very little evidence is pre- 
sented which shows convincingly that the 
anemia is identical with that of per- 
nicious anemia. Too much emphasis is 
placed, it seems to the Reviewer, on 
minor changes in the mean corpuscular 
volume. Anything above 94 cu. micra 
is considered macrocytic; this may be 
strictly true, but many a case presenting 
anemia shows a mean corpuscular vol- 
ume up to 105 cu. micra without definite 
macrocytosis being present as seen from 
the blood smear. The macrocytic anemia, 
if present, in certain of these cases 
might have been due to abnormalities 
of the red cells which have nothing in 
common with the fundamental megalo- 
blastic abnormality of true pernicious 
anemia. The liver is undoubtedly a 
storage reservoir, but it is probably not 
the only one in the body; with loss of 
hepatic function, the body may still get 
“liver substance” through the diet and 
may call upon stores in the kidneys and 
other organs. 

From the experimental side, G. M. 
Higgins and J. Stasney (Folia haemat. 
54 : 129, 1936) produced cirrhosis of the 
liver in rats by causing them to inhale 
the fumes of carbon tetrachloride. A 
marked anemia of the macrocytic variety 
developed, although hypochromasia was 
(paradoxically enough) also present. 


These authors felt that there was defi- 
nite correlation between the extent of 
the hepatic cirrhosis, the degree of the 
anemia, and the extent of the macro- 
cytosis. S. M. Goldhamer cites some 
previous experimental work in which an 
extract prepared from a case of severe 
alcoholic cirrhosis of the liver with a 
very low red cell count failed to pro- 
duce a response in a case of pernicious 
anemia when it was given parenterally. 
Goldhamer states that 5 factors may 
produce a macrocytic anemia: (1) defi- 
ciency of extrinsic factor; (2) defi- 
ciency of intrinsic factor; (3) deficient 
absorption from the bowel ; (4) defi- 
cient storage in the liver, and (5) lack 
of utilization by the body tissues. At 
the present state of knowledge, it is not 
possible to accept definitely the concept 
of Wintrobe and others that the macro- 
cytic anemia of hepatic disease is identi- 
cal with that of pernicious anemia. 
What has come out of these studies is 
the emphasis on the role of the liver 
as a storage reservoir and the fact that 
large red cells may occur with hepatic 
disease. 

The fifth of Goldhamer’s above 5 
factors, namely that of impaired utiliza- 
tion, has recently been the subject of an 
interesting article by M. C. G. Israels 
and J. F. Wilkinson (Quart. J. Med. 
5:69 (Jan.) 1936). These authors de- 
scribe a group of 4 cases in which, al- 
though the blood picture and most of 
the clinical features were quite typical 
of pernicious anemia, there was free 
HCi in the gastric juice and failure of 
response to specific anti-anemic therapy. 
Despite numerous transfusions, the cases 
all ended fatally. Because the bone- 
marrow looked typically megaloblastic ; 
because there was no response to liver 
therapy ; because the liver itself when 
assayed later showed adequate anti- 
anemic substance — the authors con- 
cluded that there must be a failure of 
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utilization (“achrcstia’') of liver sub- 
stance from the normal stores in the 
body and from substances injected into 
the body. They consider that although 
these cases are rare. the 3 ’ comprise a 
distinct group which are labelled 
“achrestic” anemia. Whether or not the 
speculation that there is impaired utili- 
zation is correct, the h 3 -pothesis is an 
intriguing one. Confirmation is needed 
before it can be accepted. 

HEMOLYTIC ANEMIAS.— 
Types. — It is customary to group un- 
der this title not only congenital and 
acquired hemohiric jaundice, but ery- 
throblastic (Cooley’s) anemia, and 
sickle-cell anemia, although it is recog- 
nized that the hemolytic factor in the 
latter two conditions may be slight. 

As pointed out in other reviews, the 
greatest advance recently made in con- 
genital hemolytic anemia is the recogni- 
tion that the most important feature 
of the disorder is an abnormality of the 
red cells which are smaller and more 
spherical than normal and thus more 
ready to burst (Haden). This is 
brought out in vitro by the fragility 
test, in which the red cells come in con- 
tact with hypotonic solutions of salt. 
The spherical character of the cells is 
brought out not only by direct study, 
but by comparison of the percentage 
volume of packed red cells with the red 
cell diameter. The cell diameter in these 
cases is diminished, often greatly so, 
and yet the hematocrit may be normal 
or even increased. This can only be due 
to an increased thickness of the red cell 
which is a fundamental abnormality. 
This indicates very strongly that the 
fundamental defect in the disease is the 
production by the marrow of pathologi- 
cal red cells which, because of their 
abnormal spherical nature, are readily 
destroyed. There is, however, some- 
thing to be said for the opposing view 
which has it that the abnormality lies 


in an unusually active reticulo-endo- 
thelial system (spleen, etc.) which de- 
stroys more red cells than normally. 
Along these lines are the observations 
of G. M. Levi and A. Bairati (Am. J. 
M. Sc. 190:610 (Nov.) 1935), who 
demonstrated that following splenec- 
tomy in one case of congenital hemolytic 
jaundice, the red cells became larger and 
their fragility became somewhat dimin- 
ished. This would indicate that the bone- 
marrow was capable of normal erythro- 
cyte production, but that the spleen was 
primarily at fault. If the reader is par- 
ticularly interested in this phase of the 
problem, two Italian articles are of great 
interest, that by G. Momigliano Levi 
(Haematologica 16:1001, 1935) and G. 
Dominici (^Ibid. 17:185, 1936). The 
latter article gives a thorough discus- 
sion of the two types of theories in- 
volved, either or both of which may 
be correct. 

Other associated abnormalities were 
studied by K. Hansen and E. Klein in 
a large family with the disorder : tower 
skull, broad root of the nose, numerous 
abnormalities of the eyes, bilateral 
mongolian fold, carious dental abnor- 
malities, etc. In a discussion of the nature 
of congenital hemolytic disease, which 
he calls '^spherocytic disease/^ Lehn- 
dorff states that this congenital disease 
may remain latent for a long time, but 
its manifestation may be brought on by 
such factors as infection, exposure, or 
overexertion. When fully developed, 3 
characteristic symptoms are present : 
icterus, pallor, and splenomegaly ; and 
3 hematologic signs : microcytosis, in- 
creased fragility of the red cells, and 
increase of reticulocytes. Microcytosis 
is most striking, and the red cells are 
spherical and, therefore, have a greater 
volume than the normal erythrocytes. 
These spherical red cells being more 
fragile than normal, tend to be broken 
down morei readily by the reticuloendo- 
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thelial system and, therefore, the spleen 
enlarges. Lehndorf¥ feels that the na- 
ture of the disease is best explained by 
assuming a congenital abnormality of 
the erjdhropoietic system with the pro- 
duction of spherical rather than disc- 
shaped red cells. He feels that the treat- 
ment should be consistently palliative 
(liver, iron, transfusion) unless hemo- 
Ijiiic crises supervene, when splenec- 
tomy is indicated. 

A most unusual report is that of A. M. 
Scott (Lancet 2:872 (Oct. 19) 1935) 
who describes the sudden development 
of acute hemoclastic crises in 4 children 
of one family. Although the crisis of 
sudden anemia with jaundice occurred 
in sequence wdthin a period of 3 weeks, 
no common cause could be demon- 
strated. All of the children showed 
unusually labile (accordion-like) splenic 
enlargement. The development of hemo- 
clastic crises in cases of congenital 
hemolytic icterus, although rare, is an 
important phenomenon from the thera- 
peutic standpoint, for unless energetic 
treatment, particularly transfusions, is 
resorted to, the patient may die of 
anemia. Certain of these cases may re- 
quire “emergency” splenectomies as 
pointed out by Doan, Curtis, and Wise- 
man; C. A. Doan, B. K. Wiseman, and 
L. A. Erf ; and C. A. Doan, G. M. 
Curtis and B. K. Wiseman (J. A. M. A. 
105:1567 (Nov. 16) 1935) point out 
the striking results which occur with 
splenectomy in these cases. It is in this 
disease that the operation of splenectomy 
is most strikingly successful and pro- 
ductive of a permanent cure. The Ohio 
State group has done emergency splen- 
ectomies in individuals with hemoclastic 
crisis, and this has often resulted in a 
sudden spectacular release of red cells 
following ligation of the splenic pedicle 
while the patient is still on the operating 
table. Doan and his associates make 
much of a hypothetical “hemolytopoietic 


equilibrium” which e.xist- between the 
blood-forming and bbjod-des.troying or- 
gans, and are inclined to underestimate 
the importance of the abnormality of the 
red cells as shown by others. 

An occasional article is written of an 
unusual type of hemolytic anemia, ap- 
parently infectious in origin, and first 
described by Lederer in 1925 and Brill 
in 1926. The disorder is well described 
in case reports by F. Corelli (Haema- 
tologica 16:13, 1935) and H. Joules 
and L. AI. Alasterman TBrit. ISI. J. 
2:150 (July 27) 1935), It is charac- 
terized by acute onset with high fever, 
dyspnea, extreme asthenia, icterus, 
macrocytic anemia, leukocytosis, marked 
increase in reticulocytes, some increase 
in normoblasts, and favorable prognosis 
with transfusions and liver extract. 

ERYTHROBLASTIC (COOL- 
EY'S) ANEMIA. — There has been no 
definite advance in the delineation of 
this disease which, like congenital hemo- 
Ijiiic icterus, is characterized by exces- 
sive blood destruction in association 
with increased blood formation. The 
latter is frequently so striking that the 
enlarged marrow spaces result in de- 
fects (stria:) of the skull visible by 
x-rays. There is at least one important 
difference, however : splenectomy is of 
no value in Cooley’s anemia. D. H. 
Kelly and L. F. Hill summarize the 
findings in this disease: constant racial 
(Mediterranean peoples) and familial 
incidence, mongoloid facies, many nu- 
cleated red cells in the peripheral blood, 
splenomegaly, changes in the bones. 
H. W. Josephs groups erythroblastic 
anemia, sickle-cell anemia, and congen- 
ital hemol 3 d:ic anemia together, since 
they not only have definitely constitu- 
tional factors, but all have somewhat 
similar blood pictures, dependent upon 
the interaction of (1) hemolysis, (2) 
compensatory regeneration, and (3) a 
tendency on the part of the blood-form- 
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ing tissue to produce immature forms. 
A somewhat similar line of reasoning 
is espoused by H. Lehndorff (Schweiz, 
med. Wchnschr, 65:333 (Apr. 13) 
1935). who classifies under the term 
“er\i:hroblastic disease” the following: 
fetal erj-throblastoses. congenital hemo- 
lytic jaundice, Cooley’s anemia, and even 
the almost defunct von Jaksch anemia. 
He takes the rather extreme view that 
the er\-throblasts present in these cases 
are evidences, not of excessive bone- 
marrow activity, but are abnormal blood 
cells, abnormally found in the marrow 
and of no value as oxygen carriers in 
the blood. 

“SPLENIC ANEMIA.” — Types. 

— As commonly stated, the term splenic 
anemia means very little and is more 
often a hindrance rather than a help in 
diagnosis and treatment. There is liter- 
ally a host of conditions in w’hich, to- 
gether with splenic enlargement, anemia 
is present. In fact, it is decidedly un- 
usual to have splenic enlargement with- 
out some degree of anemia. The term 
“splenic anemia” has, therefore, been 
applied to about every condition in which 
splenomegaly is present : typhoid fever, 
malaria, syphilis of the spleen and liver, 
chronic infectious processes especially in 
children, cirrhosis of the liver, amyloid- 
osis, Gaucher’s disease, myelogenous 
leukemia, Hodgkin’s disease, lympho- 
sarcoma, etc. That there is a condition 
distinct from cirrhosis of the liver, pri- 
mary in the spleen, characterized by 
splenomegaly, anemia, leukopenia, and 
without etiological background, is seri- 
ously open to question, despite the popu- 
larity of the now synonymous terms 
splenic anemia and Banti’s disease. The 
later R. C. Larrabee analyzed 47 cases 
which most physicians might have called 
Banti’s disease and in which an etiologi- 
cal factor was not readily discernible. 
In 14 of these cases, the etiological 
factor was never discovered ; in the 


other 33, the following factors were 
observed : alcoholic cirrhosis, toxic cir- 
rhosis, syphilitic cirrhosis, other types 
of cirrhosis, hepatic abnormalities not 
cirrhosis, adhesions, congenital heart, 
ptosis of the spleen. In about one-half 
the cases, cirrhosis of the liver was pres- 
ent and the splenomegaly in most, if not 
all, was due to various lesions inter- 
fering with the outflow of blood from 
the spleen. The changes in the spleen 
were interpreted by the pathologist 
(F. B. Mallory) to be due to long- 
continued passive congestion. 

Similar views are presented in a paper 
by L. M. Rousselot (J. A. M, A, 107: 
1788 (Nov. 28) 1936), who studied 31 
cases presenting splenomegaly, anemia, 
leukopenia, often intestinal hemorrhages, 
and sometimes ascites. These cases com- 
prised a heterogeneous group consisting 
of 9 cases of Laennec’s cirrhosis, 2 of 
unclassified cirrhosis, 2 of schistosomi- 
asis infestation, 2 of thrombosis of the 
splenic vein, 1 of cavernonietous trans- 
formation of the portal vein, and 15 in 
which the obstructive factor was not 
demonstrated. The feature stressed by 
this author is the hypertension in the 
portal circulation, which is due to an 
“obstructive” factor either demonstrable 
or speculative. Splenic venous pressure 
determinations in a few cases gave 
higher readings than in the peripheral 
venous circulation. The results of splen- 
ectomy in these cases are presented. 
This major procedure should be avoided 
when hematemesis has already occurred, 
and also when there is marked involve- 
ment of the liver. The best results of 
splenectomy occurred in those cases in 
which an obstructive factor in the portal 
circulation could not be demonstrated: 
in 10 of 15 of these cases, the patients 
were alive and well from 4 to 10 years 
after operation. Concomitant with clini- 
cal improvement, there was usually a 
rise in the various blood values. 
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Pathology. — Paul Klemperer (Am. 
J. Clin. Path. 6:99 (Mar.) 1936; in 
a very important paper on the pathologic 
anatomy of splenomegaly calls attention 
to the fact that mere enlargement of 
the spleen does not necessarily indicate 
primary involvement of that organ, 
since enlargement occurs in a host of 
varied conditions and the spleen is an 
organ in which large numbers of re- 
ticulo-endothelial cells are concentrated. 
Klemperer feels that such vague diag- 
noses as Band’s disease and splenogen- 
ous anemias should be abolished. It is 
at present impossible to classify the 
various disorders associated with splenic 
enlargement on etiological or physiologi- 
cal grounds, so that a “morphologic- 
pathogenetic” classification might be 
best. According to this method, splen- 
omegaly may be classified as ( 1 ) inflam- 
matorj' (bacterial endocarditis, malaria, 
sj’philis) ; (2) infiltrative (Gaucher’s 

disease, etc.) ; (3) hyperplastic (poly- 
cythemia, purpura, etc.) : (4) neoplasms ; 
(5) cysts; (6) chronic disturbances of 
blood circulation, as in obstruction of 
the portal or splenic veins, cirrhosis of 
the liver. In the latter condition, the 
spleen was enlarged in 79 per cent, of 
the cases. Klemperer very carefulfy 
outlines Banti’s original conception of 
a “new” disease characterized by spleno- 
megaly and later by cirrhosis of the 
liver, and concludes that neither the 
clinical picture nor the histologic splenic 
lesions are specific but may occur in 
many other conditions. He makes this 
cogent observation : “The alleged favor- 
able results of splenectomy at this (the 
early) stage cannot be used as a basis 
for diagnosis of this disease because 
there is no evidence to prove that the 
progress of the disease was actually 
arrested.” 

Treatment. — Splenectomy in cases 
of "chronic congestive splenomegaly” 
(to use Larrabee’s term, which seems 


a goOfl one > wa- di-cti'-^ed at length 
at a >\'mp I'-ium on > 5 >]enectomy heM at 
the 1935 meeting of the American Medi- 
cal .\>sociation. C. A. lJi»an, t !. M. 
Cu^ti^. and B. K. \Vi>einan < J. .V. M. 
105:1567 ( Xov. 16) 1935), altliough 
noting tlie dangers inherent in the oper- 
ation in late stages of the fli "order, made 
a plea for its use in early ca>es. They 
felt that splenectomy might either delay 
or even prevent the pjrugress <jf the dis- 
ease. It is difficult, as brought out in the 
discussion of this paf)er, to bring one- 
self to splenectomy in an early case, in 
which diagnosis is so difficult : again, it 
is well-known that many cases survive 
for 5 to 20 years after an initial hema- 
temesis from esophageal or gastric 
varices in which nothing has been dune. 
The statistics for splenectomized and 
nonsplenectomized cases in a compar- 
able series would probably show very 
little difference, and might be in favor 
of the nonsplenectomized group (which 
has not suffered the hazards of the 
operation) . 

GLANDULAR FEVER (IN- 
FECTIOUS MONONUCLE- 
OSIS). — This is probably one of the 
most commonly overlooked diseases in 
general practice. It is usually called 
“grippe,” since it presents itself with 
fever, headache, and sore throat. Glands 
not ordinarily being looked for are fre- 
quently missed. The diagnosis should 
be suspected in a j'oungish individual 
who develops an irregular, rather slight 
fever which tends to remit at intervals, 
and complains of headache, some sore 
throat, at times even of abdominal pain. 
H. L. Tidy, C. A. McKinlay, and B. K. 
Wiseman present the various clinical 
features. An interesting symptom is 
severe abdominal pain, presumabh' due 
to enlarged mesenteric glands, and often 
misdiagnosed as appendicitis. The super- 
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ficial lymph nodes are always enlarged, 
especially those of the upper cervical, 
submaxillaiy, and suboccipital areas. It 
is curious, but none the less true, that 
in almost every case the left-sided cerv- 
icals and supraclaviculars are much more 
prominent than those on the right. The 
diagnosis is made in most cases by 
physical examination alone, which shows 
an individual with fever, general lymph 
node enlargement, yet who does not 
appear at all ill. There is no anemia 
and no bleeding, as seen in acute leu- 
kemia. Diagnosis is made positive by 
examination of the blood smear, which 
shows extreme lymphocj'tosis, the lym- 
phocytes being of many types : large, 
extremely large, those with indented 
nuclei, with heavy blue cytoplasms, etc. 
The bizarre blood picture is quite in 
contrast with that seen in acute leu- 
kemia, in which a monotonous blood 
picture is quite the rule. Wiseman states 
that supravital preparations are superior 
to the ordinary stained smears because 
certain characteristics of nucleus and 
cytoplasm are lost in the latter. H. 
Downey and J. Stasney (Folia hsemat. 
54:417, 1936) describe carefully the 
pathology of the lymph nodes in the 
disease and point out that although occa- 
sionally the node resembles the picture 
of leukemia, there is never the complete 
loss of structure seen in advanced cases 
of leukemia and no invasion of the cap- 
sule. The reticulum is generally hyper- 
plastic with transformation of some of 
the cells to lymphocytes. The blood pic- 
ture is, of course, the end-result of the 
extreme hyperplasia found in the lymph 
nodes and indicates “a reaction that is 
more or less leukemoid in nature to an 
infective, toxic, lymphotrophic agent.” 

In the Reviewer’s hands, diagnosis 
from the stained blood smear alone has 
proven entirely satisfactory, and the 
recently introduced heterophile agglutin- 


ation test has proved more of scientific 
interest than a diagnostic help. The test 
does not seem to be positive in every 
t 3 qjical case; it is, of course, satisfying 
(as absolutely ruling out leukemia) to 
obtain a strongly positive test. In recent 
articles by Stuart, Burgess, Lawson, and 
Wellman, C. A. Stuart, J. Tallman and 
E. Brintzenhoff (J. Immunol. 28:85 
(Feb.) 1935), G. H. Bailey and S. 
Raffel (J. Clin. Investigation 14:228 
(Mar.) 1935) and others, in which is 
discussed the theoretical significance of 
the agglutination phenomenon, no hint 
has as yet been obtained regarding its 
cause. It is likely that from it will some 
day come information about the etiology 
of the disease. In this regard, Bailey 
and Raffel (J&id.) state that the ag- 
glutination reaction is probably the spe- 
cific response to an antigen having a 
factor in common with a thermostable 
component of sheep and ox red cells, a 
certain strain of B . Welchii, and possibly 
horse kidney. E. M. Butt and A. G. 
Foord suggest a quick microscopic test 
by using one loopful of blood serum to 
be tested mixed with 4 loopfuls of a 2 
per cent, suspension of sheep’s red cells 
in a hanging drop preparation. In blood 
from infectious mononucleosis almost 
immediate agglutination takes place. 
Some cases are associated with severe 
fusospirochetal infections (Vincent’s 
angina), and for these, as suggested 
by Wiseman, peroxide gargles and 1 
or 2 intravenous injections of neoars- 
phenamine hasten healing. Most cases, 
however, require nothing but symptom- 
atic treatment. A feeling of “lack of 
pep” may persist for a month to several 
months after fever and lymphadenopathy 
have subsided. The blood picture gradu- 
ally returns to normal within 2 or 3 
months ; it is well to know that a second 
infection occurring within a year may 
be associated with lymphocytosis. 
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AGRANULOCYTOSIS.— During 

the past year, enough data have been 
accumulated regarding this disease to 
permit of a summary of most of its 
important aspects. 

Etiology . — When the disease was 
first described (1922) and for about 
10 years thereafter, very little was 
known about its cause. Infection, a 
peculiar metabolic disturbance, some 
endocrine abnormality, “allergy” were 
all implicated. Beginning with 1931 
articles began to be written implicating 
various drugs, principally amidopyrine 
(Kracke, Madison, and Squier). The 
relationship etiologically between amido- 
pyrine and the disease became quite 
evident following a large series of arti- 
cles from American and various Euro- 
pean sources. Other drugs, notably 
dinitrophcnol, have also been implicated 
(Dameshek and Gargill). Cases have 
recently been reported following the use 
of a drug related to amidopyrine 
(novaldin) by J. E. Benjamin and J. B. 
Biederman ( J. A. M. A. 1Q7 : 493 (Aug. 
15) 1936) ; following cinchophen and 
after the use of quinine. It was natur- 
ally brought out that amidopyrine and 
the various sedative mixtures associated 
with amidopyrine {allonal, per alga, etc.), 
although they were being used in tre- 
mendous amounts, rarely brought about 
the disease. The possibility of “allergy” 
was suggested by several authors. In a 
study of the various mechanisms in- 
volved, W. Dameshek and A. Colmes 
(J. Clin. Investigation 15:85 (Jan.) 
1936) subjected 4 patients who had 
recovered from the disease to intensive 
study. All 4 when given from 5 to 50 
grains (0.3 to 3.24 Gm.) of amido- 
pyrine by mouth developed first severe 
headches and malaise, then striking re- 
duction in white cells and granulocytes, 
and finally necrotic lesions of the mouth, 
tongue, and throat. Patch tests, scratch 
tests, intradermal tests with amidopyrine 


solution were all ncgcitive, but when the 
drug was first “aged” with blood serum 
for several days and the resultant mix- 
ture injected intradermally, striking skin 
reactions occurred, the controls l)eing 
negative. This indicated that a definite 
allergic condition was present and that 
there was a drug-protein linkage such 
as had been demonstrated \\*ith other 
chemicals chiefly by Landsteiner. Xot 
only did skin reactions occur, but 2 of 
the 3 patients tested promptly developed 
severe agranulocytosis, although only ap- 
proximately a few milligrams (^13 
grain) of amidopyrine had been in- 
jected. This definitely and conclusively 
showed the extreme hypersensitivity, 
idiosyncrasy, or allergy of certain sensi- 
tive individuals to the drug amidopyrine, 
and indirectly explained why the great 
majority of individuals taking this drug 
failed to develop the disease. It was 
now possible to piece together the 
physiological and pathological principles 
involved. 

Pathology and Physiological 
Pathology . — After many preliminary 
reports by many writers, wEich were 
often actually contradictory, a number 
of reports were published by different 
investigators all of wdiom agreed on 
essential particulars. Fitz-Hugh and 
Krumbhaar coined the term “matura- 
tion arrest” to indicate the condition of 
the marrow at the height of the disease : 
a marrow crowded with primitive white 
cells which were apparently prevented 
from or unable to mature to normal 
polymorphonuclears. This report was 
soon confirmed by Jaffe, Custer, and 
Parker, Darling, and Jackson. All of 
these authors emphasized that although 
peripheral blood w’’as barren of poly- 
morphonuclears, the marrow was 
crowded with immature leukocytes. K. 
Rohr (Folia hsemat. 55:305, 1936), in 
a comprehensive investigation studied 
the bone-marrow during life and corre- 
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lated it with the blood picture. Rohr 
used the method of bone-marrow punc- 
ture, employing a hollow needle and was 
thus able to do frequent punctures dur- 
ing the course of the disease. He also 
produced agranulocytosis experimentally 
in several patients by giving them amido- 
p\-rine and observ’ed the bone-marrow 
before and after administration of the 
drug. A maturation arrest of the bone- 
marrow granulocytes developed and 
Rohr concluded that this was an ana- 
phylactic reaction, with the bone-marrow 
acting as the “shock organ.” P. Plum 
(Ugesk. f. laeger 98:91 (Jan, 30) 
1936j did the same experiment in 3 
patients and concluded that administra- 
tion of amidopyrine by mouth to amido- 
P 3 ’’rine-hypersensitive persons produces 
an extraordinarj' severe and protracted 
inhibitor^' effect on granulocj-topoiesis. 
The Reviewer has shown (unpublished 
data) that giving amidopyrine in large 
doses to a group of normal individuals 
will induce in many of them a reduction 
in granuloc\’tes and in white cells ; when 
the drug is discontinued, a marked jump 
in leukocytes and in granulocytes usu- 
ally occurs ( “release phenomenon” ) . All 
of these pieces of evidence indicate quite 
clearly (1) that certain individuals have 
developed a hypersensitivity to amido- 
pyrine; (2) that the hypersensitivity is 
manifested by severe shock to the bone- 
marrow, with particular reference to the 
production or maturation of the bone- 
marrow white cells. In the presence of 
maturation arrest of granulocytes; (3) 
the peripheral blood becomes depleted of 
polymorphonuclear cells. After this has 
gone on for a few days, (4) the effects 
of agranulocytosis become clinically 
manifest : high fever, malaise, prostra- 
tion, necrotic lesions of the mucous 
membranes. In the absence of granulo- 
cytes, (5) secondary sepsis is easily 
possible because of the presence norm- 
ally within the mouth and other parts 


of the body of bacteria ; septicemia may 
develop. 

Diagnosis. — The diagnosis of the 
typical case is relatively simple. There 
is marked prostration and relatively 
little to show for it beyond the presence 
of lesions of the gums, throat, or other 
mucous membranes. If petechise are 
present and anemia is marked, it is likely 
that agranulocytosis is not present, but 
rather some disease entity in which, al- 
though the granulocytes are very much 
reduced, the bone-marrow as a whole 
is affected and there is anemia and 
thrombocytopenia as well. This com- 
bination of anemia, leukopenia, and 
thrombocytopenia may be due to aplastic 
anemia (benzol, arsenic, gold, etc.), to 
carcinoma or lymphosarcoma metasta- 
sizing widely into the bone-marrow, or 
to leukemia or generalized Hodgkin’s 
disease overrunning the marrow. The 
differential diagnosis of these conditions 
is best made by bone-marrow biopsy, as 
the Reviewer has repeatedly pointed 
out ( W. Dameshek : Am. J. M. Sc. 190 : 
617 (Nov.) 1935). Agranulocytosis 
itself is usually associated with only 
slight reduction, if any, in the red cells 
and without reduction in the platelets. 

Treatment. — Although there is a 
good deal of disagreement among dif- 
ferent observers, the only consistent 
therapeutic results which have been ob- 
tained have followed the use of certain 
nucleic acid derivatives. Chief among 
these are a mixture of pentose nucleo- 
tides (pentnucleotide) given in 10 c.c. 
(2% drams) doses several times daily, 
intramuscularly, and adenine sulphate 
given in 1 to 2 Gm. (15 to 30 grains) 
doses, intravenously, dissolved in 50 to 
100 c.c. (1% to 3% ounces) of normal 
salt solution. The Reviewer prefers 
the latter medication, because it seems 
more rapidly effective and its use is 
not attended with reactions. Within 48 
to 60 hours, immature granulocytes will 



HEMATOLOGY. 


151 


usually appear in the circulation, to be 
followed later by an increase in tlie total 
leukoc\-te count. If the diagnosis is too 
delayed, therapy will be ineffective. 
Jackson and Parker found that 67 per 
cent, of 103 patients recovered ; whereas 
prior to the introduction of this method 
of therapy, the rate of recover}' was 
only from 10 to 25 per cent. 

LEUKEMIA.— Types. — The case 
reports concerning leukemia bulk large 
in hematological literature and every 
year more and more cases seem to be 
observed. Yet the outlook remains just 
as tragic as ever. Most investigators 
feel that the disease represents a highly 
malignant generalized neoplastic condi- 
tion of one of the three blood-forming 
organs ; the bone-marrow, the lymphoid 
system, and the reticulo-endothelial 
system. It is very likely that the localized 
neoplasms of these organs (chloroma, 
lymphomata, reticuloma, etc.) are verj' 
closely related to the leukemic, or 
generalized conditions. The malignant 
character of leukemia and its relationship 
to localized neoplasms are well brought 
out in an experimental study in rats 
by J. Furth ( J. Exper. Med. 61 : 423 
(Mar.) 1935) : an emulsion of spleen 
from a mouse dying of myeloid leukemia 
when injected into other mice at times 
produced leukemia, at times tumors, and 
at other times a combination of tumor 
and leukemia. The type of condition 
which developed was dependent upon the 
route of entry, the resistance of the host 
and the character of the cells injected. 
Both “acute” and “chronic” types of 
leukemia developed. In another paper, 
J. Furth, H. W. Ferris and P. Reznikoflf 
(J. A. M. A. 105 : 1824 (Dec. 7) 1935) 
point out the close clinical and hemato- 
logical similarities between leukemia in 
man and leukemia in mice and empha- 
size again the neoplastic characteristics 
of leukemia and its relationship to such 


localized tumor> as bmphoxarcruna. 
Furth feeh that to cla-sr-ify leukemia 
into acute anri chronic varieties i> arbi- 
trary, .since they both are the same dis- 
ease with different gojwth tendencies. 

What starts <jfF the irrever'^ible leu- 
kemic p^oces^ is not known. Some hint 
might be obtained from those case.s. of 
leukemia which occur in workers ex- 
IX)sed to much x-radiation. In a very 
interesting (Belgian) letter in the (Ibid. 
104: 1921 (May 25 ) 1935 ) the remarks 
of IMaisin to the Belgian Society of 
Radiobjgy anent the morphologic changes 
in the blood of radiologists are reported. 
According to the correspondent, iMaisin 
states that 25 per cent, of radiologists are 
affected with lymphoid leitkemia (!!). 
Two Belgian radiologists have died of 
leukemia. IMaisin states further that 
close attention to protection from the 
x-rays is imperative, particularly in 
therapy. L. F. Graver (Ibid. 105 : 1820 
(Dec. 7) 1935), in discussing the eti- 
ologv' of cancer, refers to work by 
several authors concerning the develop- 
ment of various types of blood cell 
tumors and leukemia in mice following 
injections of such chemicals as indole, 
tar. etc. 

In a lengthy and very important paper 
B. K. Wiseman (.\nn. Int. !Med. 9: 1303 
(Apr.) 1936) discusses lymphopoiesis, 
lymphatic hyperplasia, and lymphemia 
w'ith “fundamental observations concern- 
ing the pathologic physiology and in- 
terrelationships of lymphatic leukemia, 
leukosarcoma and lymphosarcoma.” After 
a discussion of normal lymphopoiesis, 
Wiseman takes up the history of the 
development of concepts of the lymphoid 
hyperplasias and divides them into 4 main 
types : lymphatic leukemia, lymphatic 
psuedoleukemia, leukosarcoma, and aleu- 
kocythemic (aleukemic) lymphatic leu- 
kemia. “Lymphatic pseiidolettkemia” is 
the same pathologically as lymphatic 
leukemia except that the cells do not get 
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out into the blood-stream (are “screened 
out”). Leukosarcowa represent a sar- 
comatous disorder of lymphoid tissue, 
with the formation of pathological 
lymphocytes which get out into the 
blood-stream and give the picture of 
leukemia. Aleukocythemic (^aleukemic') 
lymphatic leukemia is a disorder in which 
the cells are lost from the blood-stream 
into the tissue spaces and tend to over- 
grow the blood-forming organs. Wise- 
man concludes that there are 2 types of 
lymphatic leukemia: (1) a metabolic 
form, which is probably more common 
and in which the cells are normal in type, 
but they do not mature as they normally 
should ; and (2) a neoplastic form, which 
tends to overrun tissues in typical malig- 
nant form. The concepts of Wiseman 
are based on much study and observa- 
tion and, although in many respects 
unorthodox, are worthy of careful 
consideration. 

Diagnosis. — The diagnosis of leu- 
kemia may either be difficult or easy. 
With the blood filled with large numbers 
of cells, almost all immature, the diag- 
nosis should be made in every instance, 
whether or not the exact type of cell — 
myeloblast, lymphoblast, or monocyte — • 
is differentiated. In the presence of a 
normal or even a low white cell count 
and anemia (at least one-half the cases 
present these features) the diagnosis 
may be more difficult. N. Rosenthal and 
W. Harris discuss the difficulties in 
diagnosis from a review of 455 cases 
seen over a period of years. The im- 
portant characteristic feature they feel 
is the persistent relative or absolute in- 
crease in number of mature or immature 
white cells. R. R. Kracke and H. 
Garver emphasize the importance of 
recognizing the immature cells in the 
disease as well as the macrocytosis of 
the red cells which at times causes con- 
fusion with pernicious anemia. In chil- 
dren, particularly, the diagnosis may 


often be very difficult, as brought out 
by A. F. Abt, since leukemia may be 
confused with such totally different con- 
ditions as diphtheria, scurvy, endocardi- 
tis, rheumatic fever, von Jaksch anemia, 
Cooley’s anemia, etc. What strikes the 
Reviewer in seeing these cases is the 
blind faith so often placed by physicians 
in the hematological reports of tech- 
nicians. [This illustrates again the power 
of the written word, particularly on a 
laboratory report.] With few excep- 
tions, technicians seem to call all types 
of cells with deep blue cytoplasm 
lymphocytes or large mononuclears, 
whether they are lymphoblasts, myelo- 
blasts or histiocytes. 

Interest in monocytic leukemia con- 
tinues intense, as these cases arc more 
readily recognized. J. Revine, T^. F. H. 
Whitby and J. M. Christie and also 
K. Kato (J. Lab. and Clin. Med. 20: 
1243 (Sept.) 1935) agree that this type 
of leukemia is probably much more 
frequent than has heretofore been 
suspected. 

The neurological changes which occur 
in leukemia are often quite interesting 
and have been analyzed by R. S. Schwab 
and S. Weiss. T. Goldstein and D. 
Wexler (Arch. Ophth. 13 : 26 (Jan.) 
1935) studied the fundus oculi care- 
fully in 11 cases. In most instances the 
changes are minimal, in an exceptional 
case quite striking. In the Reviewer's 
experience, the most marked changes 
occur in acute lymphatic leukemia, when 
the retina may often be seen to be thick, 
edematous, and shiny. I'he bone changes 
in leukemia have been the subject of 
several articles. H. P. Doub and F. W. 
Hartman state that “moth-eaten’' areas 
in the bones on the x-ray plate together 
with pin-point areas of decalcification in 
the flat bones are suggestive of myeloid 
or lymphatic types. L. F. Graver and M. 
M. Copeland found bone changes in 
about 7 per cent, of 86 cases of lymphatic 
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leukemia ; in only 1 of 84 cases of mye- 
logenous leukemia. Children are especi- 
ally prone to bone changes, as noted 
by C. E. Snelling and A. Brown, who 
found changes in 8 of 12 cases. 

Treatment . — ^Very little advance has 
been made in treatment of this dread 
disease. Isaacs analyzes the 3 main 
types of therapy used: X-rays, trans- 
fusion of blood, and arsenic. This 
investigator advocates the minimum 
number (4 or less) of doses that are 
necessary to produce the desired result. 
He states that small repeated doses 
shorten the remissions and hasten the 
period in which most of the cells appear 
in the blast stages. H. Langer advocates 
treatment over the spinal column in 
order that the paravertebral ganglia 
might be irradiated and thus depress an 
(highly speculative) overactive sympa- 
thetic nervous system. The latter system 
has been previously related to leukemia : 
Friedgood some years ago found reduc- 
tion in basal metabolic rate and in white 
cell count following Lugol’s solution 
— this was interpreted as a possible 
action on an overactive sympathetic 
nervous system. W. Dameshek, D. D. 
Berlin and H. L. Blumgart more 
recently performed thyroidectomy in a 
case of chronic lymphatic leukemia 
showing extreme h 3 ^ermetabolism with 
excellent results.* M. C. G. Israels 
treated 5 cases of chronic lymphatic 
leukemia, first with Lugol’s solution 
then with x-rays. He concluded that 
there was no relation between lymphatic 
leukemia and hypermetabolism and, 
therefore, thyroidectomy was not at 
present justified. N. Rosenthal and W. 
Harris consider that radiotherapy is of 
most value in chronic myeloid and 
lymphoid leukemia, although results 
were temporary and resistance apt to 

* This patient is still alive and well after 3 
years. One year after striking: improvement had 
occurred, all of the symptoms and signs were 
reinduced by large doses of thyroids 


develop. In contradistinction to most 
writers, Rosenthal and Harris feel that 
radiotherapy is justified in acute 
leukemia. 

D. J. Stephens and J. S. Lawrence 
(Ann. Int. Med. 9: 1488 (May) 1936) 
again bring out the value of properly 
controlled treatment with Fowler’s 
solution which is of chief value in 
chronic myelogenous leukemia either as 
an adjuvant to x-ray therapy or as a 
single therapeutic agent. The drug is 
given in rapidly increasing doses until 
toxic symptoms appeared : nausea, vomit- 
ing, diarrhea, swelling of the eyelids, and 
generalized itching. In many cases, 
prompt amelioration of symptoms, signs, 
and blood picture appeared. The Re- 
viewer has seen occasional good results 
following the exhibition of this type of 
therapy, but it is usually necessary 
to discontinue it on account of toxic 
symptoms (which are often worse than 
the disease itself). Sudden discontinu- 
ance may result in the development of 
herpes zoster. When x-ray therapy is 
not available, Fowler’s solution is of 
distinct value, but only in chronic mye- 
logenous leukemia; it is of no value 
in chronic lymphatic leukemia or in 
Hodgkin’s disease. 

NEOPLASMS OF WHITE 
CELLS.— H. P. Doub and F. W. 
Hartman presented cases of lympho- 
sarcoma terminating as lymphatic leu- 
kemia, chloroma (myelosarcoma) and 
Hodgkin’s disease. Callender’s classifica- 
tion is also utilized by Doub and Hart- 
man. There are 3 types of white cells 
(granulocjdes, lymphocytes, monoc 3 rtes) 
derived from the 3 blood-forming organs 
(bone-marrow, lymphoid tissue, and 
reticulo-endothelial system) and which 
are subject to either general or local 
proliferation. General proliferation is 
leukemia; local proliferation results in 
a tumor. There are bone-marrow, lym- 
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phoid, and reticulo-endothelial tumors. 
These may be highly malignant (sar- 
coma) or only slightly malignant. Grada- 
tions in types of malignancy are fre- 
quently seen. An incomplete list of these 
tumors is as follows : 

Bone-marrow. — Myelosarcoma (chloroma) , 
myeloma. 

Lymphoid Tissue. — Lymphosarcoma, Isun- 
phoma and plasmacytoma (multiple myeloma) . 

Reticulo-endothelial Tissue. — Reticulum cell 
sarcoma and Hodgkin’s disease, reticulo-endo- 
thelioma. 

It is noted from this list that “multi- 
ple myeloma” is a misnomer, and is in 
reality a tumor of lymphoid cells (plasma 
cells) which, like most blood cell tumors, 
tend to invade bone. It is also noted 
that Hodgkin’s disease is included among 
the reticulo-endothelial tumors, where 
many pathologists now place it. 

Regarding Hodgkin/ s disease, L. 
Potter states that there is a proliferation 
of reticulum cells along both normal and 
abnormal lines. Some of the abnormal 
cells develop into typical “Hodgkin” 
cells which are very large with basket- 
shaped nuclei, either single or multiple 
in type. According to Potter, Hodgkin 
cells are never found except in Hodgkin’s 
disease. G. M. Roth and C. H. Watkins 
(Ann. Int. Med. 9: 1365 (Apr.) 1936) 
investigate again the question of the 
leukocyte picture in Hodgkin’s disease 
and conclude that there is no specific 
diagnostic picture. When the disease be- 
comes advanced, there is a definite in- 
crease in polymorphonuclear cells and 
a decrease in lymphocytes. This is ap- 
parently due to overcrowding of the 
lymphoid tissue with the Hodgkin proc- 
ess, with consequent destruction of lym- 
phoid-producing cells. D. H. Rosenberg 
and L. Bloch (J. A. M. A. 106:1156 
(Apr. 4) 1936) investigated the Gordon 
test for Hodgkin^s disease. This test 
consists of the injection into the cere- 
brum of rabbits or guinea-pigs a sterile 
suspension prepared from biopsied 


lymph-nodes. In 3 cases which the 
authors studied, the test was positive 
in 2 early cases and negative in 1 
chronic case; 3 abnormal lymph-nodes, 
not Hodgkin’s, gave negative tests. The 
rationale of the test has not yet been 
worked out. 

H. Jackson, Jr., F. Parker, Jr., and 
A. M. Brues (Am. J. M. Sc. 191 : 1 
(Jan.) 1936) present an analysis of 28 
cases of "malignant lymphoma'’ (lym- 
phosarcoma) of the tonsil. 'The most 
prominent symptoms initially noted were 
persistent sore throat, swelling within 
the throat, and enlargement o E the 
cervical lymph-nodes. In 56 per cent, 
of the patients, generalized lymphosar- 
comatosis developed. One patient was, 
however, alive at 5 years, 2 at 10 yeai-s, 
and 1 free from symptoms 18 years aftcr 
onset. The treatment is persistent x-ray 
irradiation, which is of greatest help 
when local lymph-nodes arc absent at 
the time of beginning treatment. 

A good deal of attention is being paid 
to "multiple myeloma" (plasjnacytoma) 
and more particularly to the change.s 
in the blood protein which occur in 
association with it. A. G. Koord found 
marked hyperproteinomia in 3 of 4 cases, 
together with autohemagglutination of 
the red cells. It is remarked that the 
findings of either a very high blood 
protein or of marked rouleaux forma- 
tion of the red cells, either in smears 
or in hemocytometers, slnnild make one 
suspect the presence of the <liscase. 
Helene Biirkel demonstrates that in vari- 
ous diffuse and localized disturbances 
of the bone-marrow the blood protein 
values do not deviate greatly from the 
normal. Hyperproteinemia is seen only 
in "myeloma,” although it tioes not oc- 
cur in every instance of the disorder. 
A. H. Rosenblum and J. D. Kirshbaum 
( J. A. M. A. 106: 988 (Mar. 21) 1936) 
report a very interesting case of multiple 
myeloma in which, although Bence-Jones 
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protein was not present in the urine, 
still there was a marked increase in an 
atypical proteose. This case was com- 
plicated by the presence of severe 
amyloidosis associated with the nephrotic 
syndrome. 

HEMORRHAGIC DISEASES 
(Hemorrhagic Diathesis.) — CJassi- 
Ucation. — It is customary to group 
under the designation of hemorrhagic 
diathesis a number of disorders in which 
the only common factor is the tendency 
to abnormal bleeding. The following 
classification is offered, since it has 
proved useful in teaching and in the 
clinic. 

1. Disturbances of Qotting Mechanism: 

Hemophilia ; pseudo-hemophilia ; in- 
creased coagulation time of jaundice. 

2. “Purpura”: 

(a) With deficiency in blood platelets 
(thrombocytopenic form) : 

(1) “Primary,” “idiopathic” or “es- 
sential.” 

(2) Secondary to involvement of 
bone-marrow by a destructive 
process : 

Chemical — benzol, arsenic, 
x-rays, radium, etc. 

Carcinoma and sarcoma. 

Leukemia. 

Gaucher’s disease. 

(&) Without deficiency in blood platelets 
(“vascular” form) : 

Anaphylactoid, senile, toxic, nu- 
tritional, scorbutic, etc. 

3. With a well-substantiated vascular defect : 

Hereditary hemorrhagic telangiectasis ; 
other forms of telangiectasia. 

DISTURBANCES OF CLOT- 
TING MECHANISM. -^Temo- 
philia; Increased Clotting Time of 
J aundice . — Despite an enormous 
amount of investigation, little success 
has been attained in the elucidation of 
the defective clotting mechanism in 
hemophilia. A. J. Patek, Jr., and R. P. 
Stetson (J. Clin. Investigation 15:531 
(Sept.) 1936) seem, however, to be 


making progress in this difficult field. 
These authors state that “the one ab- 
normality constantly found in hemo- 
philia is an inability of the blood to 
coagulate in a normal manner,” a defect 
demonstrable in the prolonged clotting 
time. They, therefore, set out to find 
what it was that caused this prolongation. 
It was assumed further that normal 
blood contains a substance which either 
supplies a clotting factor lacking from 
hemophilic blood or which counteracts 
a mechanism inhibiting coagulation of 
the blood in hemophilia. The problem 
was to find this substance, and to do 
this necessitated abandonment of much 
of the previous dead wood in the 
numerous theoretical concepts of the 
mechanisms of coagulation. The coagu- 
lation time as determined by a standard 
technic was tested in normal and hemo- 
philic blood before and after the use of 
various test substances. From these 
tests they concluded that “there is a 
substance in normal blood which in 
small quantity effectively reduced the 
clotting time of hemophilic blood, both 
in vitro and in vivo; this substance is 
present in platelet-free plasma and in 
the plasma of thrombopenic purpura. 
Further experiments demonstrated that 
the platelets of hemophilia were normal 
and the clotting factor of normal plasma 
had nothing whatever to do with the 
platelets or their degradation products. 

J. S. Gray and -A.. C. Ivy (Am. J. 
Digest. Dis. and Nutrition 2 : 368 (Aug.) 
1935) studied the serum calcium in cases 
of jaundice and found that there was no 
change in either the diffusible or non- 
diffusible forms. From this, they in- 
ferred that the calcium metabolism was 
not responsible for the increased bleed- 
ing in jaundice, but that it was probably 
related directly to the degree of liver 
damage. [This might link up with a 
fibrinogen defect, as postulated by Patek 
and Stetson, and which has been known 
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to be present in severe liver damage.] 
A. J. Quick, M. Stanley-Brown and F. 
W. Bancroft set out to find the coagula- 
tion defect in cases of jaundice which 
they thought resided in an alteration in 
the prothrombin content of the blood 
but came to no definite conclusion. 

'Treatment. — Transfusion of whole 
blood or of normal blood plasma is 
the best known therapeutic measure 
available for hemophilia. Patek and 
Stetson have already demonstrated that 
relatively small amounts of blood plasma 
kept at ice-box temperature are effective 
in rapidly shortening the clotting time in 
cases of hemophilia. To forestall bleed- 
ing in cases of severe jaundice which 
necessitate operation, E. S. Judd, A. M. 
Snell and M. T. Hoerner (J. A. M. A. 
105:1653 (Nov. 23) 1935) recommend 
the use of repeated transfusions pref- 
erably given before operation. Other 
methods for shortening the clotting time 
of the blood are still being tried. R. C. 
Eley, A. A. Green and C. F. McKhann 
(J. Pediat. 8:135 (Feb.) 1936) gave 
an extract of human placenta to 15 
children with hemophilia, either orally 
or by intramuscular route. Eleven of the 
15 cases showed a satisfactory response, 
with reduction of the clotting time to 
normal limits. R. G. MacFarlane (St. 
Barth. Hosp. Rep. 68: 229, 1935) recom- 
mends the use of Russel’s viper venom 
for application locally to stop bleeding 
in cases of hemophilia. This venom was 
obtained from vipers in the collection of 
the Zoological Society of London and 
was effective in clotting hemophilic blood 
in a concentration of 1 in 1 billion within 
6 minutes. It was used locally on ex- 
ternal wounds or to the gums after 
dental extractions with success in 5 of 7 
cases. B. Barnett (Proc. Roy. Soc. Med. 
28:1469 (Sept.) 1935) reported similar 
results with the same venom applied 
locally in 6 cases of hemophilia. These 
results are similar to those obtained by 


S. Rosenfeld and S. E. Lenke (Am. J. 
M. Sc. 190: 779 (Dec.) 1935), who used 
the venom of the Australian tiger-snake 
which readily clots 12,800,000 times its 
weight of heavily citrated or oxalated 
blood. These authors find that tiger- 
snake venom is superior to Russel viper 
venom in many important respects. W. 
A. Timperley, A. E. Naish arid G. A. 
Clark (Lancet 2: 1142 (Nov. 14) 1936) 
report the discovery of a nonprotein 
substance derived from egg white 
which when given intravenou.sly to cases 
of hemophilia shortened the clotting 
time and stopped further progre.ss of 
symptoms. 

Purpura . — It i.s po.s.siblc that bleeding 
does not occur under the skin in the 
form of petechial or <'echymoscs unless 
there is an associated (hypothetical) 
vascular defect. It is also possible that 
these hypothetical va.scular defects may 
be initiated by the same stimuli which 
produce the reduction in blood platelet.s. 
Speculations aside, however, it is usually 
possible to divi<le purpura into 2 main 
types: (1) with platelet deficiency; (2) 
without platelet deficiency. 

TirROMnocYTOi’KNtc PoKi*tiKA. — The 
So-called Idiopathic or llsscntial or 
Primary Type. — Etiology. — I'hc more 
disorders of variou-s types are studied, 
the moi'e disinclination is there to call 
anything essential or primary or idi- 
opathic. Cause.s are rai>i<lly Iniiiig dis- 
covered for the “^^rimary” anemias of 
another decade and the .same .sort of 
evolutionary change seems to be develop- 
ing with thrombocytopenic purpura. 
Thus, in recent years the sedative 
sedormid has been implicated in an in- 
creasing number of ca.ses ( E. P. Boas 
and L. A. Erf: New York State J. 
Med. 36:491 (Apr. 1) 15)36; S. M. 
Peck, N. Rosenthal and T... A. Erf: 
J. A. M. A. 106: 1783 (May 23) 1936). 
Ne oars phenamine has again been im- 
plicated (E. H. Falconer, N. N. Epstein 
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and G. K. Wever (Arch. Int. Med. 58: 
495 (Sept.) 1936) in 3 cases which de- 
veloped severe toxic constitutional re- 
actions accompanied with purpura hem- 
orrhagica. These authors felt that there 
was a distinct relationship between the 
nitrotoid crises of the arsphenamines and 
the development of thrombocytopenic 
purpura hemorrhagica. Other drugs 
which have been incriminated as the 
probable causes of certain cases of 
purpura are quinine, chrysarobin, nir- 
vanol, gold, benzene (C/. Patek’s Re- 
view in Am. J. M. Sc. 191 : 723 (May) 
1936). It is likely that the development 
of purpura in these cases is in the nature 
of an allergic reaction, the marrow be- 
coming involved by the “toxic” factor 
in much the same way as the leukocytes 
are involved in agranulocytosis (,q-z’-')- 
The observation by the Reviewer of a 
series of 4 cases of thrombocytopenic 
purpura following major operative pro- 
cedures leads to speculation concerning 
the possible role of barbiturate prepara- 
tions so widely used as preoperative 
medications. 

Despite observation of cases in which 
an etiological factor was present, the 
majority of the cases present no dis- 
cernible causative mechanism. In those 
cases occurring usually in girls and de- 
veloping at about the time of onset of 
the menstrual cycle, a possible eruiocrine 
factor may be postulated. This is 
strengthened by the fact that in certain 
cases the platelet count becomes greatly 
diminished with the menstrual periods. 
G. R. Minot {Ibid. 192:445 (Oct.) 
1936) reports a group of 3 cases oc- 
curring periodically with menstruation 
and discusses the possibility of an altered 
endocrine function. 

In the “idiopathic” cases, thep is a 
great deal of speculation regarding the 
mechanisms involved. In common with 
many authors, C. A. Doan, G. M. 
Curtis and B. K. Wiseman (J. A. M. A. 


105 : 1567 (Nov. 16) 1935) put the big 
question: Does the spleen inhibit the 
formation of platelets in tlie bone- 
marrow or does it destroy them overly 
fast? They do not attempt to answer 
the question completely, but they bring 
out the idea that the spleen holds the 
key position in the so-called hemolyto- 
poietic equilibrium (a term first used 
by Krumbhaar in 1923). Several in- 
vestigators have attempted to reproduce 
the disease experimentally in animals 
by the use of antiplatelet extracts. Thus, 
L. M. Tocantins (Arch. Path. 21 : 69 
(Jan.) 1936); Ann. Int. Med. 9:838 
(Jan.) 1936) induced thrombopenic 
purpura in dogs by the use of an anti- 
platelet serum. With the production of 
a very low platelet count, several tests 
were performed : bleeding time, clot 
retraction, tourniquet test, etc. The cor- 
relation between the level of the platelet 
count and the bleeding time was not as 
great as that with the degree of clot 
retraction.* E. Filo (Sang 10:704, 
1936) produced thrombocytopenia in 
rabbits by the use of a guinea-pig anti- 
platelet serum. He then studied the 
bone-marrow and found that the mega- 
karyocytes were still present in nonmal 
numbers along with various types of 
nuclear changes. The bleeding time was 
found prolonged in all the experiments. 
Removing the spleen had no effect on 
this type of purpura. A. Krjukof {Ibid. 
9 : 363, 1935) reports a case of thrombo- 
cytopenic purpura with bone-marrow 
biopsy; although there were no plate- 
lets in the peripheral blood, the marrow 
showed many megakaryocytes. 

Diagnosis. — ^Although their article is 
not strictly concerned with purpura, but 


* The bleeding time is obtained by puncturing 
the ear with a large bore needle and measuring 
the time for bleeding to stop; normal is 1 to 3 
minutes; increased with diminution in platelets. 
Retraction of the clot normally occurs in a test 
tube when blood is allowed to coagulate ; with de- 
ficiency in platelets, the clot retracts very slightly 
if at all in 24 hours. 
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with a careful study of latent and 
clinical scurvy, I. S. Wright and A. 
Lilienfeld (Arch. Int. Med. 57 : 241 
(Feb.) 1936) make an important con- 
tribution relative to the diagnosis and 
study of these cases in the form of a 
standardized tourniquet test. It is im- 
portant to know in a given case of 
purpura (1) whether the tourniquet test 
is positive and (2) how strongly positive 
it is. Mere application of a tourniquet for 
several minutes gives only rough in- 
formation. Wright and Lilienfeld recom- 
mend that a blood-pressure cuff be 
applied to the arm half way between 
systole and diastole for a period of 15 
minutes. The number of petechise ap- 
pearing in a circle 2 cm. in diameter 
(4 cm. below the bend of the elbow) is 
noted. Up to 7 petechise is normal. The 
number is recorded and thus the test be- 
comes an objective one (of capillary 
resistance) and can be recorded and 
charted from day to day according to 
the patient’s course. 

Treatment . — ^With reference to ther- 
apy, splenectomy continues to hold its 
place as a reliable, although radical, 
form of treatment. Doan, Curtis, and 
Wiseman (Zoc. cit.') advance a great deal 
of clinical data to show the value of 
this procedure. In a very careful follow- 
up of 21 cases, 10 splenectomized and 
11 treated conservatively by various 
medical measures, D. N. Brown and 
R. H. E. Elliott (J. A. M. A. 107 : 1781 
(Nov. 28) 1936) make the following 
summary : “In the splenectomized group 
80 per cent, of the cases were vastly 
improved or arrested, while the same 
can be said of only 27.2 per cent, of the 
control series. It will be seen further 
that under improved but by no means 
arrested we find 10 per cent, of the 
operative and 18.1 per cent, of the con- 
trols, and that under unimproved or died 
we find 10 per cent, of the splenecto- 
mized and 54.5 per cent, of the non- 


splenectoniized. In short, we have found 
3 times as many excellent results among 
the operative group as among the con- 
trols, and 5 times as many poor results 
among the controls as among the opera- 
tive group.” 

All this is certainly true, but the 
physician should frankly hesitate before 
subjecting a patient to the major opera- 
tive risk (7 per cent, in a large series 
of cases) of splenectomy and should try 
the various available “medical” proced- 
ures first. S. R. Mettier and R. S. 
Stone (Am. J. M. Sc. 191 : 794 (June) 
1936) treated 7 patients with the disease 
by x-ray therapy over the spleen. In 6 
cases, the platelet count rose to high 
limits within 24 to 48 hours after be- 
ginning treatment. The author.s cannot 
explain the mechanism of the reaction, 
which is usually a transitory ami not a 
curative phenomenon. IMoccasin snake 
venom is, according to S. M. Peck and 
N. Rosenthal (J. A. M. A. 104:1066 
(Mar. 30) 1935), effective in some cases 
and ineffective in other's. IT. I-oweirhurg 
and T. M. Ginsburg (Ibid. 106:1179 
(May 23) 1936) produced hyirer- 

calcemia in 2 patient.s (children) by 
the use of parathyroid extract in 
dosage of 3 c.c. (60 units) given daily 
subcutaneously. Calcium gluconate 10 
c.c. (2J^ drams) was given inti'amuscu- 
larly at the same time. In both cases, 
the patients developed severe .symptoms 
of hypercalcemia: apathy, lethargy, and 
persistent vomiting, associated with a 
marked increase in the scrum calcium. 
Simultaneously with the development 
of these symptonrs, there was striking 
diminution in bleeding time, improved 
clot retraction, and rise in i>latelet count. 
This method deserves further trial. Many 
writers refer to the use of ascorbic 
acid (vitamin C). Thus, J, R, Di'cyfus 
(Presse med. 44:589 (Apr. 8) 1936) 
reports 2 cases in childhood resimnding 
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to intravenous vitamin C. Many o£ 
these reports are uncontrolled and not 
convincing. In the careful observations 
of Wright and Lilienfeld {loc. cit.) there 
was no improvement in thrombocyto- 
penic purpura following this method of 
therapy. 

Nonthrombocytopenic Purpura, 
Vascular Purpura. — This type of 
purpura is apparently due to a defect 
of the capillary wall, since the platelets 
are normal, the bleeding time is normal, 
and clot retraction is normal. The ab- 
normality of the vessel wall may be due 
to some well-defined cause such as de- 
ficiency in vitamin C, a severe allergic 
reaction, uremia, or may be completely 

DISEASES OF 

By Francis D, 

Each year brings forth new articles 
which contribute to a better under- 
standing of the relationship between the 
clinical features and the pathological 
physiology of the kidney. Accurate 
diagnoses and satisfactory methods of 
treatment are to a large degree depend- 
ent upon such added information. A 
single article on some aspect of Bright’s 
disease may appear to have small sig- 
nificance. Yet when the contributions 
of the year are brought together and 
analyzed, a reader frequently acquires 
a better understanding of some phase 
of this disease. Progress in the field of 
Bright’s disease has been contributed to 
by workers in many branches of the 
basic sciences as well as by internists, 
pediatrists, and surgeons. In reviewing 
the literature on diseases of the kidney, 
no effort is made to include all of the 
articles which have appeared. Only 
those are reviewed which contribute to 
certain aspects of the diagnostic and 
therapeutic problem. 


“idiopathic.” The Reviewer has seen 
many women with ecchymotic spots 
which usually appear about the time of 
the menstrual period and which are of 
no significance. Calcium salts are of 
value in these cases. At times, the 
surgeon is faced with the problem of 
severe bleeding postoperatively in a 
patient whose tests (bleeding time, clot- 
ting time, platelet count, etc.) are all 
negative, but whose tourniquet test may 
be positive. In these cases, it is the Re- 
viewer’s impression that antivenin 
given in 1 dose of 10 c.c., intramuscu- 
larly, and possibly followed by moc- 
casin snake venom in rapidly increasing 
doses, is of distinct benefit. 

THE KIDNEY 

Murphy, M.D. 

ACUTE NEPHRITIS.— There is 
almost complete unanimity of opinion 
that chronic nephritis develops from an 
acute phase which failed to heal com- 
pletely. With this point of view in 
mind, studies of acute nephritis, espe- 
cially in children and adolescents, take 
on considerable importance. In the 
Adelaide Children’s Hospital in Aus- 
tralia, M. T. Cockburn (M. J. Australia 
2:643 (Nov. 9) 1935) studied 146 

cases of acute nephritis. He emphasizes 
again that acute nephritis may follow 
any childhood disease, not only scarlet 
fever, and that tonsillitis is a precursor 
in 30 per cent, of the cases. Broncho- 
pneumonia was a forerunner in a few 
cases and as he points out, pneumonia 
may be a more important cause than 
realized because the nephritis is not 
often looked for. Most of the cases oc- 
curred in the autumn months when the 
weather was cold and damp. 

In regard to treatment, he mentions 
the removal of tonsils and adenoids in a 
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series of 50 cases of acute nephritis. 
The immediate results were an increase 
of blood and casts in the urine. Occa- 
sionally a relapse occurred within 24 
hours, which did not appear to prolong 
the duration of the disease. There were 
cures in all but two cases operated on 
and in all but one of those not operated 
on. He concludes that the removal of 
infected foci plays no important part 
in the disease. 

E. Glanzmann discusses the diagnosis 
and treatment of various forms of 
nephritis commonly met with in chil- 
dren. Special consideration is given to 
functional albuminuria,- the so-called 
pedonephritis of Heubner, which some 
authors have found so frequent as to 
feel that it cannot really be regarded 
as a pathologic condition. One author 
found a slight albuminuria in not less 
than 12 to 15 per cent, of 3000 school 
children; another found albuminuria in 
27 per cent, of children between 10 and 
11 years old, while those between 15 
and 16 years old showed in 38 per cent. 
Albuminuria is more common in the 
children of rich parents than in those of 
the poor, and it is more common in 
girls at puberty than in boys ; but, where 
it has been possible to follow up such 
children, mortality is no higher than in 
others ; neither do they show any pre- 
disposition to kidney disease later in life. 

In an article by C. H. Webb on the 
treatment of acute nephritis in children, 
22 cases, all of the postinfectious type, 
are discussed. Toxemia and cerebral 
edema were considered the most fre- 
quent dangerous manifestations of the 
disease and he points out that ample 
fluid intake and salt restrictions in 
addition to cerebral decompression by 
lumbar puncture constitute the thera- 
peutic procedures which are best adapted 
for these cases. The author warns 
against the use of magnesium sulphate, 
ammonium chloride, or other diuretics 


in the routine treatment of acute ne- 
phritis. Webb’s experience with this 
series of cases covered a period of 3 
years. Of the 22 patients, IS had acute 
glomerular neiohritis secondary to acute 
infections. It is interesting to note that 
in his table only 1 case of the 22 was 
preceded by scarlet fever. 

W. L. Winkenwerder, N. McLeod 
and M. Baker (Arch. Int. Med. 56 : 297 
(Aug.) 1935) studied the i-elationship 
between infection with Streptococcus 
hcsmolyticus and hemorrhagic nephritis 
in 78 cases observed from 1 to 8 years. 
They point out that i>atients with acute 
infections are able to react to the Strep- 
tococcus hcsmolyticus and fortify them- 
selves against itafection. This defense 
mechanism leads to recovery. On the 
other hand, the patients with chronic 
infection do not have this power, and, 
as a result, infection persists and 
nephritis continues into the chronic 
stage. Upper respiratory infections were 
the precursor in 67.6 per cent, of the 
cases and tonsillitis in 44 per cent. 
Pneuniococcic infection.s, rheumatic 
fever, endocarditis, and latent syphilis 
were comparatively rare. The fact that 
only 4 cases of nephritis occurred after 
rheumatic fever is interesting because 
of the fact that both arc due to the 
hemolytic streptococcus. In the cases of 
nephritis studied, 62 showed hemolytic 
streptococcus of the beta type and 5 (all 
progressive or fatal) of the alpha type. 
Eleven cases showed neither strepto- 
coccus. The great majority of patients 
who passed into the progre.ssive or fatal 
stage continued to harbor the organ- 
ism, while 68 per cent, of the others 
were free of the streptococcus after the 
initial stage. The Streptococcus hcemo- 
lyticus must, therefore, be related to the 
successive phases of the disease. The 
seasonal variation in the frequency of 
hemorrhagic nephritis corresponded with 
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those periods when respiratory infec- 
tion was most common. 

L. M. Folkers (J. Iowa M. Soc. 25: 
552 (Oct.) 1935) points out that there 
was no sex difference in the incidence 
of acute glomerulonephritis in a series 
of 68 cases. Respiratory infections were 
the most common etiological factor and 
scarlet fever was next in importance. 
Seventeen cases presented retinal changes 
in the acute stage. Renal function was 
poor in 11 of the 26 patients tested and 
the nonprotein nitrogen was increased 
in 31 cases. Four of the 7 patients who 
progressed to the chronic stage and died 
showed very high blood-pressure dur- 
ing the acute condition. Twenty-three 
patients were albumin-free on discharge 
and most of those now well were free 
of hematuria. The mortality rate in the 
acute condition was 5 to 10 per cent, 
and the percentage of serious sequelae 
was large, the chief one being chronic 
nephritis. If the disease is acquired early 
in life, it is less likely to cause permanent 
damage or become chronic. 

The geographical distribution of acute 
glomerulonephritis in North America 
compared to that of the distribution of 
acute rheumatic fever and scarlet fever 
was studied by D. Seegal, E. B. C. 
Seegal and E. L. Jost (Am. J. M. Sc. 
190:383 (Sept.) 1935) during the years 
1910 to 1931 in 24 hospitals in the 
United States and Canada. Scarlet fever 
and rheumatic fever were found to 
diminish progressively from latitude 50- 
45 degrees to 34-29 degrees. The fre- 
quency of acute glomerulonephritis did 
not vary significantly. Since the hemo- 
lytic streptococcus has been called the 
chief etiological factor in all three dis- 
eases, the lack of variation in the incid- 
ence of acute glomerulonephritis is not 
understood. A special study was made 
in the southern hospitals which proved 
the hemolytic streptococcus to be the 
main incitant of the disease. 


The prognosis in 100 cases of acute 
glomerulonephritis was reported on by 
A. B. Richter (Ann. Int. Med. 9: 1057 
(Feb.) 1936). Ten of the patients died 
in the acute stage, 5 of the nephritis and 
5 of the causative infection. Sixty-two 
of the survivors were cured and 15 
became chronic nephritics. The degree 
and duration of the albuminuria was 
found to be of great prognostic signifi- 
cance. In most cases the decrease of 
albumin in the urine meant healing. 
Persistent albuminuria meant progres- 
sion into the chronic form of the dis- 
ease. If albuminuria lasts a year or 
longer, the chances of the renal process 
becoming chronic are 6 to 1. 

In a clinical and statistical study of 
94 cases of acute nephritis, F. D. 
Murphy, J. Grill and G. F. Moxon 
emphasize the fact that a severe case 
may heal completely, while a very mild 
one may become chronic. The initial 
attack may be so mild that it is unrecog- 
nized until the chronic stage with renal 
failure sets in. Hypertension, hematuria, 
and edema do not always appear at the 
same time and the authors are of the 
opinion that hypertension may at times 
be lacking in the acute stage. Slight or 
no reduction in quality of plasma pro- 
teins was found in the initial stage, but 
the level tended to fall in those cases 
where the disease became subacute or 
chronic. 

There is a type of acute renal dis- 
order which is receiving, and well de- 
serves, more attention than it has been 
given in the past. Reference is made 
to the acute nephritis (or renal disturb- 
ance) follozving blood transfusion. A. 
Tzanck and R. Moline (Paris Med. 
2:308 (Oct. 19) 1935) find that the 
number of cases in which nephritis fol- 
lows blood transfusion is sufficiently 
large to justify a comprehensive study. 
The clinical aspect, pathological physi- 
ology, as well as the biological problems 
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which they impose establish in a way 
a relationship with chemical nephritis. 
The authors divide the clinical phases 
o£ transfusional nephritis into 4 periods . 
(a) The period of alarm, with subjec- 
tive symptoms that occur before trans- 
fusion has been completed. In such 
cases renal complications rarely de- 
velop. (&) Anuria or oliguria, lasting 
several days, (r) An inconstant hydric 
crisis, during which large masses of 
water are occasionally eliminated by 
the kidney, (d) The terminal pei'iod, 
during which genuine uremia sets in, 
sometimes causing death. These authors 
point out that the treatment is symp- 
tomatic. They advise hypertonic salt 
solution to be given intravenously. 
Other suggestions are decapsulation to 
overcome anuria and high spinal anes- 
thesia, based on the experimental find- 
ing that total denervation of the kidney 
prevents the disturbances of diuresis by 
the injection of hemolyzed blood. 

Two cases presenting the picture of 
uremia after blood transfusion are 
reported by O. C. Hansen-Pruss and 
B. N. Miller (South. M. J. 29:1033 
(Oct.) 1936) . In one case it is suggested 
that the transfusion materialized a pre- 
existing subclinical chronic glomerulo- 
nephritis and in the other the kidney 
tubules probably had been damaged by 
infection with the B. typhosus. 

In contrast to this opinion, P. 
Tassovatz and C. Jung report that acute 
grave nephritis may be treated by trans- 
fusion of blood. They cite a case in 
which they believe that venesection 
followed by transfusion was very help- 
ful. They conclude that the various 
cases they cite show that transfusion 
of blood preceded by venesection is an 
excellent treatment for acute nephritis. 
A large venesection can be made and 
thus great quantities of toxic substances 
are removed from the blood. The trans- 
fusion has an anti-infectious action 


which they claim reduces the inflamma- 
tion of the kidney, and that transfusion 
has a tonic effect upon the cardiovascular 
apparatus. 

Prognosis . — The prognosis of acute 
nephritis is dependent not so much on 
the degree of renal failure as on dis- 
turbance of the cardiac function. With 
this in mind, A. Tur (Klin. Med. 13: 
1372 (Sept.) 1935) made a report of 
his electrocardiographic studies in acute 
diffuse glomerulonephritis. He states 
that the pulse is usually slow and regular. 
Abnormal hearts were found in all but 
18 of 119 cases. Half of all cases with 
acute nephritis possessed an enlargement 
of the left heart and 15 per cent, of the 
right heart. According to Bettinardi, 
then, it must be assumed that changes 
in the heart muscle take place during 
acute nephritis. The laature of the 
changes is in question and only histo- 
logical studies, which are lacking, can 
provide an answer. In his article he 
emphasizes the abnormalities found in 
the ventricular complexes and other dis- 
turbances of conductivity. In the man- 
agement of the case of acute nephritis 
the patient’s convalescence and his ability 
to resume work should not be evaluated 
without the careful study of the heart. 

Treatment. — In the treatment of 
acute nephritis the fact must be home in 
mind that there is more than merely 
renal inflammation to deal with, for acute 
nephritis is a disease not only of the 
kidney, but of the entire body. It xnust 
be remembered that acute nephritis is 
a sequel of acute bacterial infection and 
that the patient’s energies have been 
sapped before nephritis commenced. 
With this in mind the following articles 
which have appeared this year are of 
value. 

H. Evans (Brit. M. J. 2:4CX) (Aug. 
22) 1936) emphasizes the fact that 
tardiness in the treatment of acute 
nephritis may result in the onset of the 
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chronic phase. In all cases o£ acute 
nephritis warmth and rest in bed for 
at least 4 to 6 weeks are necessary. Daily 
records of blood-pressure, urine volume, 
and weight are helpful guides in treat- 
ment. The diet should be restricted, 
as completely as possible and fluids 
should be limited to 1 pint of orange 
juice in 24 hours. If the blood-pressure 
does not fall within the first week, 
venesection should be done. When 
the blood-pressure has gone down the 
diet may be increased, but should be 
salt-free, and fluids should not be 
increased as long as there are any traces 
of edema. Surgical removal of septic 
foci is advisable, usually after the seri- 
ous signs of nephritis have subsided. 
Secondary anemia often occurs and 
should be treated with iron. If there 
is heart failure^ it should be promptly 
treated by venesection and the adminis- 
tration of morphine and strophanthin. 
When cerebral complications occur vene- 
section and lumbar puncture are 
valuable aids in improving cerebral 
circulation. Oliguria and anuria are 
grave signs if spontaneous diuresis does 
not occur. Large amounts of fluids will 
occasionally bring on diuresis but the 
response to this is disappointing. 

J. L. Miller (Texas State J. Med. 
31 ; 638 (Feb.) 1936) stresses the point 
that the treatment of acute Bright’s dis- 
ease should always be directed at the 
patient as a whole and not just at the 
kidney. Rest in bed and a simple 
general diet, high in sweets and low 
in salt, should be enforced. Diuretics 
are of little value, but potassium 
nitrate is not harmful. It is safer to 
postpone operative measures until the 
acute kidney trouble has subsided. 
Anemia is best combatted by iron. 
Normal salt solution administered sub- 
cutaneously will relieve vomiting, but if 
acidosis is present sodium bicarbonate 
should be used and salt withheld. 


Advances have been made recently in 
the treatment of acute nephritis and B. 
coli infections of the urinary tract. T. I. 
Bennett (Practitioner 135:433 (Oct.) 
1935) discusses these in his report. 
Acute focal nephritis nearly always 
clears up completely, but the prognosis 
in the diffuse variety is more serious. 
Rest, almost starvation diet, and fluid 
restriction are necessary in treatment. 
A diet composed mainly of fruit has been 
foimd particularly successful by the 
author. Fat and protein are to be 
avoided. If the urine is highly acid, 
alkali-producing drugs are indicated. 
The author recommends the removal 
of foci of infection. 

An analysis of the value of decap- 
sulation is given by A. von Noszkay 
who studied 12 cases of medical and 
surgical nephritis. He concludes that the 
effect of decapsulation may be attributed 
to the following factors : (c) removal 

of the capsular tension; (&) the sym- 
pathectomy action of the capsular resec- 
tion and the relief of the angiospasm, 
with a resulting increase of diuresis 
and cessation of the kidney pains; (c) 
drainage of the intraparenchymal spaces. 
He states that bilateral hematogenic non- 
suppurative nephritis is basically a 
medical condition, but that there are 
mixed forms in which medical treat- 
ment is greatly helped by decapsulation. 
When acute glomerulonephritis fails to 
cure, or progresses under medical treat- 
ment, bilateral decapsulation, performed 
as soon as possible, is to be recommended 
in order to prevent the condition from 
becoming chronic. In chronic glomerulo- 
nephritis long-continued improvement 
cannot be expected from decapsulation, 
but oliguria or anuria may be relieved 
for a time. 

To test the efficacy of x-ray therapy 
of nephritis, G. Bettinardi subjected rats 
to irradiations proportionately higher 
than those clinically employed but with- 
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out attaining the erythematous dosage. 
In a general way there was no anatomo- 
histologic injury to the kidneys. How- 
ever, massive single erythematous dosage 
did injure the epithelium of the renal 
tubules. This method of dorsolumbar 
radiotherapy was carried out clinically 
in 13 cases of acute, subacute, and 
chronic nephritis. In 8 cases of acute 
and diffuse glomerulonephritis, with 
marked hematuria and oliguria, early 
treatment with 2, 3 or 4 applications 
every day or every second day brought 
about a rapid improvement. In 4 cases 
of diffuse subacute nephritis with hema- 
turia and oliguria, treated after the 
fiftieth day of the disease, there was 
only a temporary improvement. This 
mode of treatment was ineffectual in a 
case of fully-established chronic neph- 
ritis. When applied in the early stages of 
the disease, the author believes that 
x-ray therapy acts favorably in albumin- 
uria, on the general state, on diuresis, 
hematuria and that it shortens the course 
of the disease. 

CHRONIC NEPHRITIS.— Oft- 
times patients with chronic glomerulo- 
nephritis are studied for a short time 
only and during one period of the disease, 
usually the advanced stage, when there 
is evidence of a well-developed renal 
insufficiency. A more continuous study 
of a patient over a long period of time 
usually furnishes some information about 
the course of the disorder that it would 
be impossible to gather in shorter 
periods of observation. 

The protean character of the signs 
and symptoms of tSTtnincil hsmoTThogic 
nephritis are outlined by I. H. Page 
(Ann. Int. Med. 9 : 1419 (Apr.) 1936) . 
The following points are especially well 
exemplified in the case he discusses : 
(a.) An insidious onset means a fatal 
outcome. (&) The terminal stage may 
last for months, (c) Poor nutrition con- 


tributes to discomfort and ill health; 
therefore, sufficient protein should be 
given, {d') Salt restriction may relieve 
edema, even though plasma jiroteins do 
not rise above the critical level. If 
polyuria does not occur, salt restriction 
may be extreme without producing 
hypochloremia. (<?) Even when hemo- 
globin is not greatly reduced, death may 
occur in uremia. Iron will not help the 
condition. (/) Arterial blood-pressure 
may alternate between a high level and 
normal, {g) Eyegrouud changes may 
not be present until weeks or days before 
death. (A) Oliguria may last as long 
as 18 days without producing marked 
symptoms, (f) Increased cells may be 
found in the pituitai-y glan<l. 

H. Kahler states that there is not a 
single pathognomonic symptom which is 
characteristic for any otic of the variou.s 
forms of nephriti.s. A differential diag- 
nosis, therefore, must rest upon the con- 
sideration of the entire clitiical picture 
together with the hi.story and evoliTtion 
of the present disease. AlbumiiTuria 
alone is almost without significance in 
differential diagnosis. A mo<lerate de- 
gree may persist for a hnig period of 
time without indicating that a severe 
progressive disease of the kitlney is pres- 
ent. Similarly, the presence of blood 
and casts in the urine ha.s to be inter- 
preted in the light of other findings. 
The relationship existing between the 
24-hour output of urine and its specific 
gravity is always of great importance. 
If the outi>ut is scanty and the spe- 
cific gravity vaides always from 1.011 
to 1.013, contracted kidneys are al- 
most certainly being dealt with. If by 
withholding water the specific gravity 
can be brought up to 1.025 or more, 
this fact speaks strongly against the 
existence of any serious kidney incora- 
petency. An elevation of the blood-pres- 
sure does not necessarily prove the 
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existence of kidney insufficiency nor is 
it a uniform finding in kidney disease. 

After the acute stage has passed, 
infectious foci should be removed ; 
if bacteria can be discovered in such 
foci, it is unconditionally advisable to 
have an autogenous vaccine prepared 
and to treat the nephritis by subcutane- 
ous injections of this vaccine. 

As mentioned by H. Gibbons, the 
diagnosis and treatment of Bright’s dis- 
ease depends in part on the understand- 
ing the physician has of the renal lesion 
with which he is dealing. A knowledge 
of the rate at which formed elements 
are passed in the urine greatly increases 
the value of urinalysis. The author 
describes a new rapid method in which 
the principal difference from the Addis 
method seems to be a means of com- 
paring the turbidity of urine containing 
protein with a standard solution. With 
average office facilities a constantly uni- 
form picture can be obtained (in con- 
junction with other clinical evidence) of 
every pathologic state of the kidneys. 

According to T. S. Evans, there are no 
methods by which renal impairment can 
be diagnosed and the course followed. 
The renal margin of safety may be small 
and some injury will bring about a 
breakdown. A case is presented of a 
woman who had 3 such breakdowns 
brought on by self-imposed lack of food 
and fluid. From the first two she 
recovered for periods of 1 and then of 
5 years. During the periods of remission 
the glomerulonephritis was progressing 
even though there were no symptoms. 

In an interesting article B. Misske 
and W. Otto (Folia haemat. 55 : 182, 
1936) discuss the pallor of patients with 
chronic glomerulonephritis. They say 
that the paleness may be due to spasms 
of the blood vessels of the skin, deposits 
of pigment, or anemia. They found 
anemia in 44 per cent, of the cases 
of chronic glomerulonephritis without 


marked disturbances of renal function. 
The average hemoglobin content was 70 
per cent., while the average number 
of red corpuscles was 3,730,000. The 
same relations were found between the 
anemia and the nonprotein nitrogen. 
Moderate leukocytosis was observed in 
54 per cent, of all cases. 

As in acute nephritis, many patients 
with chronic nephritis die of nonrenal 
causes. Of 66 patients with chronic 
nephritis studied by A. B. Richter and 
J. P. O’Hare (New England J. Med. 
214:824 .(Apr. 23) 1936) chronic 

hypertension was present in all but 5 
cases. Angina pectoris and coronary 
thrombosis were infrequent and peri- 
carditis was the most common cardiac 
disorder. The heart was enlarged in all 
cases. Gallop rhythm was found in the 
late stage of one-third of the cases. In 
43 per cent, there were various kinds of 
murmurs, and congestive heart failure 
developed in 23 per cent, a few months 
before death. Pericarditis was present 
in 48 per cent, of the cases and death 
occurred at an average of 7 days after 
the pericardial rub was heard. The 
electrocardiogram showed little abnor- 
mality before the onset of pericarditis. 
One or both coronary arteries were 
thickened in 14 cases. The histological 
changes in the myocardium were rel- 
atively unimportant. 

Acute attacks of hyperazotemia with 
grave uremia associated with hypochlore- 
mia are described by H. Chabanier, C. 
Lobo-Onell, P. Lieutaud and E. Lelu. 
These authors cite a case of excessive 
retention of nonprotein nitrogen in the 
blood. They summarize their findings 
by stating that apparently a marked 
hypochloremia of the plasma of the 
blood corpuscles was present in the 
patient. The administration of chloride 
produced surprisingly good results on 
the toxic phenomena and the secretory 
disturbances of the kidney. Administra- 
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tion of chlorides may fail to produce the 
expected results in postoperative con- 
ditions as well as in exacerbations of 
chronic nephritis. In all cases with acute 
attacks of azotemia, lesions of the tubular 
epithelium were found. Such cases as 
those of toxic origin observed in neph- 
ritis after mercurial poisoning are cited. 
They explain that the S 3 mdrome of 
hyperazotemia developed in their cases 
when the salt-free diet, which caused 
a large loss of blood chlorides was 
observed, but there are other causes for 
the hypochloremia. Chlorides exert a 
neutralizing effect on the blood stream 
of these patients. If this neutralizing 
action is insufficient, a toxic syndrome 
appears unless a sufficient amount of 
sodium chloride is administered to 
break the vicious circle. 

We are reminded that in the majority 
of patients with chronic nephritis the 
4 classical syndromes described by Widal 
are found, vis., albuminuria, hyperten- 
sion, chloruremia, and azotemia. R. 
Benard, M. Poumailloux and A. 
Negreanu (Bull, et Mem. Soc. MM. d. 
Hop. de Paris 52:47 (Jan. 27) 1936) 
cite a case of chronic nephritis with the 
azotemic but without the chloruremic 
or hypertension syndromes. They sum- 
marize their findings by stating that the 
azotemic syndrome was followed by a 
typical uremic coma. Albuminuria was 
moderate and only an increase of weight 
suggested a retention of chlorides. In 
view of the renal syndrome an extra- 
renal cause for the azotemia cannot be 
assumed. A coexistence of hypertension 
and renal lesions cannot be denied, but a 
statement that renal sclerosis is always 
followed by hypertension is not correct. 

High blood urea nitrogen may not 
always be due to chronic nephritis. 
Recent literature includes reports of high 
blood urea nitrogen not associated with 
chronic renal failure. In an article by 
M. G. Wohl and R. W. Brust (J. Lab. 


and Clin. Med. 20:1170 (Aug.) 1935) 
a list of nonrenal conditions that may 
be responsible for elevated nonprotein 
nitrogen is given: (o) vomiting, as in 
gastric cancer, pyloric spasm, toxemia 
of pregnancy, gastric tetany, acute intes- 
tinal obstruction, or acute peritonitis; 
(&) repeated gastric lavage; (c) diar- 
rhea; (d) cerebral hemorrhage; {e) 
reflex anuria; (/) diabetes mellitus ; 
(g) extensive hums; (h) pancreatic 
necrosis ; (f) infectious diseases. The 
differentiation between chronic glomeru- 
lone nephritis and nonrenal azotemia is 
pointed out. If the nonprotein nitrogen 
and urea nitrogen values are high, blood 
chloride values are apt to be diminished 
and the carbon dioxide combining power 
of the blood plasma increased. The non- 
protein nitrogen content of the blood is 
the result of 3 factors, i. e., the rate of 
protein breakdown in the body, the con- 
centration powers of the kidneys, and 
the amount of water secreted. With a 
great protein destruction, as in emi^hy- 
sema or lobar pneumonia, the nonprotein 
nitrogen may rise when the kidneys arc 
normal, especially if the water excretion 
and intake are slight. 

That chronic azotemic nephritis ntay 
occur without hypertension is fxirther 
emphasized by M. Labbe (Rev. gen. de 
din. et de thMap. 49:801 (Dec. 7) 
1935). He says that renal acidosis may 
be latent in spite of a very low alkaline 
reserve or may be manife.stcd by 
Kussmaul’s respiration. In diabetes, the 
ketone bodies are found in the itrine a 
long time before the appearance of coma, 
but this is not the case in renal dis- 
ease. Patients with uremia have more 
phosphoric acid and phosphates in the 
blood than normal individuals, but it is 
not true that the urine contains less 
acid in Bright’s disease. It has been 
supposed that the body retains organic 
acid in these cases, but examinations 
have not shown the slightest change. 
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In Labbe’s case the permeability of the 
kidney to water was very defective, but 
the kidneys were permeable to sugar, 
which was eliminated in small quantities. 
He could find no reason either clinically 
or anatomically why the patient should 
not have had hypertension. From the 
contradictions of these biologic investi- 
gations, it can be seen how difficult it is 
to understand the various functions of 
the kidney in chronic nephritis. 

Renal Function Tests. — The number 
of articles dealing with new renal func- 
tion tests and modifications of old ones 
is so large that it is convincing that there 
is as yet no ideal method of measuring 
kidney function. After using many tests 
over a period of years, the practitioner 
is inclined to rely on the simple methods, 
and the simpler the better. Further- 
more, it must be borne in mind that the 
whole story of loss of reserve power 
of the kidney is not told by the labora- 
tory functional tests alone; information 
obtained from numerous renal function 
tests must be blended with certain 
clinical features and the capacity of the 
kidney assessed only after a long period 
of observation. 

It has been recognized for years that 
the most important renal function test 
is the determination of the specific gravity 
of the urine. The inability of the kidney 
to secrete concentrated urine is an early 
sign of renal failure. Many modifica- 
tions of this simple test have been used. 
Last year R. H. Freyberg (J. A. M. A. 
105:1575 (Nov. 16) 1935) stated that 
the degree of albuminuria and hyper- 
tension is of little importance compared 
to functional capacity of the kidney as 
an accurate index of the seriousness and 
prognosis of Bright’s disease. The 
methods of determining renal sufficiency 
are based on the following principles : 
(a) the ability of the kidney to con- 
centrate the urine; (&) the ability of the 
kidney to secrete introduced substances 


as dyes; (c) the effectiveness of the 
kidney in secreting the waste products 
of metabolism as estimated by the clear- 
ance tests. The most sensitive test of 
all is the concentration test. Low specific 
gravity indicates renal impairment. He 
believes that the phenolsulphonphthalein 
test is not a sensitive one, but that when 
the normal amount of dye is excreted 
after injection, it is safe to believe that 
no very great renal damage exists. On 
the other hand, when a low excretion 
of dye is found there may be severe 
renal failure ; yet extrarenal factors may 
interfere to such an extent that the low 
excretion is not an actual estimation of 
the functional capacity. In this article 
the author gives a fairly detailed account 
of these tests and concludes that the 
most accurate and complete information 
concerning renal function is obtained 
from the use of the concentration and 
the urea clearance tests. 

Since the introduction of the practical 
urea clearance test by Van Slyke and 
his associates a number of years ago, 
many studies and certain improvements 
have been made on this procedure. 

The use of a micromethod for the 
determination of urea in the blood and 
an automatic urine collector have made 
the measurements of urea clearance in 
infants more effective. Such a method 
of study has been described by L. E. 
Farr (J. Clin. Investigation 14:911 
(Nov.) 1935) who makes the +est on 
as little as 0.25 c.c. of blood. 

E. M. Landis, K. A. Elsom, P. A. 
Bott and E. Shields (Ibid. 14:525 
(Sept.) 1935) draw attention to the re- 
lation between sodium chloride and urea 
clearance in cases of renal insufficiency. 
Average 12- and 24-hour urea clearances 
were used to study the effects of sodium 
chloride restriction and administration 
on renal function in 3 patients with dif- 
ferent degrees of insufficiency. When 
diet and fluid intake were constant. 
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restricted intake of sodium chloride 
brought a slight elevation in plasma urea 
nitrogen and a slightly diminished urea 
clearance. Sodium chloride administra- 
tion brought a lowering of the plasma, 
urea nitrogen, and a higher average urea 
clearance. In a patient with advanced 
renal insufficiency, the plasma urea 
nitrogen dropped from 154 to 26 mg. 
per 100 c.c. during sodium chloride 
administration. Restriction produced 
In’pochloremia and temporary retention 
of urea, creatinine, and phosphates, 
which was relieved by renewed salt 
intake. The authors suggest that this 
method of study may aid in determining 
the factors responsible for the associa- 
tion of hypochloremia and azotemia. 

In an excellent resume L. Leiter points 
out the limitations and indications of 
renal function tests in clinical medicine. 
He emphasizes the point that no renal 
function test is a true measuring stick 
in diagnosis and prognosis, for extra- 
renal factors, such as heart disease and 
anemia, at times play an important part. 
The distinction between focal and dif- 
fuse glomerular nephritis has become 
of doubtful value, since impaired renal 
function has been demonstrated by the 
urea clearance test in the so-called focal 
cases. Of the commonly used renal func- 
tion tests in clinical medicine, Volhard 
dilution and concentration test, the phe- 
nolsulphonphthalein test, and urea clear- 
ance test, he considers the urea clearance 
test the most reliable and most useful. 

The same view is presented by E. 
Hinden, who points out that the urea 
clearance test is of most value in cases 
of moderate impairment and that most 
other tests show no difference in these 
circumstances. From his experience he 
concludes that the test is an accurate 
index of the clinical condition of the 
patient. Other tests fail to give an 
indication of defective renal function 
as early as the urea clearance test. 


Blood Chemistry. — A. Lemierre is of 
the opinion that determination of the 
blood urea is the only method of dis- 
covering renal involvement in the erup- 
tive stage of scarlet fever. If the kidney 
involvement is intense, there may be 
oliguria and uremia. In early uremia, 
renal hypertension is always absent ; 
if albuminuria exists, it is late and 
transitory. Edema appears only under 
exceptional circumstances. .These char- 
acteristics are a contrast to the nephritides 
of convalescence, in which albumin, 
hematuria, edema, and arterial hyperten- 
sion are present and are apparently unre- 
lated to the level of the blood urea. 

Quantitive indican determinations 
been made on the blood and the urine 
in an effort to determine the degree of 
renal insufficiency. S. H. Polayes and 
E. A. Eckert found that increases in 
blood indican values were accompanied 
by increases in blood nonprotein nitrogen 
content. At times they found the blood 
indican normal in cases in which the 
nonprotein nitrogen of the blood was 
increased and in which postmortem 
examination showed evidence of advanced 
renal disease. Increases in the blood 
indican were found to be only temporary 
in instances of urinary obstruction. 
Removal of the cause of obstruction was 
followed by the return of the bloo<l 
indican values to normal. 

N. O. Irdelp, M. Guchan and M. 
Kazim state that the determination of 
the xanthroprotcic reaction in case.s of 
nephritis can give exact indications, 
especially from the point of view of renal 
insufficiency. It rounds out the findings 
furnished by the blood urea content. The 
technic is simple. 

The semni plasma or blood is de-albumin- 
ized with an equal quantity of 20 per cent, 
trichloracetic acid. To 2 c.c. of this de-album- 
inized filtrate, placed in a test tube, 0.5 c.c. of 
concentrated nitric acid is added and the mix- 
ture held over a flame for about half a minute 
without being allowed to boil. After cooling. 
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1.5 c.c. of a 33 per cent, solution of sodium 
hydrate is added and the total volume brought 
up to 4 c.c. by adding distilled water. After 
10 minutes the yellow color of the mixture is 
compared in a colorimeter containing potas- 
sium chromate 0.03874 per cent. The intensity 
of the color of the serum to which nitric acid 
and sodium nitrate has been added varies ac- 
cording to the volatile bodies set free after 
hydrolysis. The value of the xanthroproteic 
reaction in normal subjects varies from about 
15 to 35 in the colorimeter scale; it may run 
up to 100 in cases of uremia with lesser values 
in other kidney lesions. 

An article dealing with increased non- 
protein nitrogen of the blood subsequent 
to loss of fluids after vomiting and 
diarrhea is given by M. Rachmilewitz. 
The increase of urea nitrogen in the 
blood is generally considered a serious 
sign of kidney insufficiency and the 
result of incomplete excretion. The 
occasional occurrence of the retention 
of urea in nonrenal diseases such as 
diarrhea and decompensated heart cases 
has been considered a sign of kidney 
damage. Following the administration 
of chlorides and glucose, the toxic symp- 
toms disappear and urea in the blood 
diminishes. Owing to a sudden great 
loss of fluids and salts, a profound dis- 
turbance in mineral balance of the body 
occurs, with consequent disturbance of 
general metabolism. 

Treatment . — A resume of the modern 
view of nephritis and its treatment is 
given by F. A. Roper (Clin. J, 64:351 
(Sept.) 1936) who says that there are 
3 groups of ^"medicah' kidneys, i. e., 
degenerative, inflammatory, and vascular 
or arteriosclerotic. The arteriosclerotic 
group is due to atrophy caused by dimin- 
ished blood supply in essential hyper- 
tension. The treatment, therefore, is 
directed at circulation. The main class 
of the inflammatory group is the diffuse 
nephritis occurring as a sequel to some 
bacterial infection and is a result of 
toxins attacking every nephron. Dimin- 
ished blood supply because of vascular 


blockage leads to lowered urinary out- 
put and greater permeabilitj^. There 
may be a "'silent period’' between the 
acute and chronic phases, or the transi- 
tion may be a gradual merging of the 
acute into chronicity. In treating inflam- 
matory nephritis nitrogenous foods 
should be cut down to avoid the reten- 
tion of their waste products. 'Water 
restriction is advisable if diuresis is 
satisfactory. In the acute form of neph- 
ritis diuretics should not be used. Neph- 
rosis is the purely degenerative process. 
Albuminuria and consequent edema are 
the only signs. Renal edema is treated 
by diet high in protein, diuretics, 
urea and salyrgan, and in obstinate 
cases drainage by incision or Southy 
tubes. In chronic nephritis the edema 
may be mixed in origin and full investi- 
gation is necessary. The theory that a 
disorder in chloride metabolism causes 
edema is no longer tenable. However, 
salt is retained in the tissues, so a salt- 
free diet should be imposed in cases of 
edema. Oliguria should not be treated 
by increased fluid. 

The outstanding points in the treat- 
ment of chronic nephritis and uremia are 
well described by R. Platt (Brit. M. J. 
2:437 (Aug. 29) 1936). According to 
this writer the treatment can be aimed 
only at slowing down its course and 
relieving the symptoms. The patient 
should not be restricted too much. Over- 
exertion, infections, and temperature 
changes should be avoided and septic 
foci should be dealt with early in the 
disease. No medicinal treatment is of 
value, but the bowels should be kept 
active and anemia combatted with iron. 
Protein in the diet should be reduced 
to the necessary minimum. If no edema 
is present, fluids and salt need not be 
restricted. Fat should be minimized 
especially in the presence of hyperten- 
sion. If heart failure complicates the 
disease, rest in bed, fluid restriction 
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and some diuretic should be employed. 
Digitalis is of little use unless auricular 
fibrillation is present. Morphine will 
relieve nocturnal dyspnea. Cerebral 
attacks occur when the blood-pressure 
is veiy high and is relieved by mag- 
nesium sulphate, leeches applied to 
the temple, venesection, and lumbar 
puncture. Phenobarbital may be used 
to prevent future attacks. When true 
uremia is recognized the diet should be 
reduced to fruit, glucose, and water, the 
fluid intake being liberal. Glucose 
intravenously and by rectum should be 
administered. Vomiting may be con- 
trolled with sodium luminal and ^'renal 
asthma, ’’ due to acidosis, is relieved by 
sodium bicarbonate. 

Because of the unique position of 
blood protein in the pathogenesis of 
renal edema, the problem of protein 
in the diet in the treatment of patients 
with nephritis has been extensively dis- 
cussed. C. S. D. Don (Ibid. 1:985 (May 
16) 1936) states that in acute and 

chronic nephritis without edema, ordi- 
nary amounts of protein do no damage to 
the kidney, but protein gives work to 
the kidneys, so if they are damaged it 
is safer to restrict protein to some 
extent. Such a restriction must not be 
carried to the extreme limit formerly 
advocated. Don recommends 0.6 gm. 
(10 grains) of protein per kilogram (2% 
lbs.) of body weight and states that in 
the nephritic type a high protein diet 
is indicated. 

The influence of protein in the diet 
on plasma protein of patients with the 
chronic stage of chronic glomerular 
nephritis is discussed by E. H. Keutmann 
and S. H. Bassett. Three patients with 
chronic glomerular nephritis in the neph- 
rotic stage were studied. The intake of 
protein was greatly increased and there 
was a marked deposit of nitrogen in 
Aeir bodies. Yet there was no increase 
m the amount of circulating protein 


in two cases. In the third there was 
considerable improvement. Albuminuria 
increased following excessive intake of 
protein. It may be concluded that the 
problem of increasing the plasma protein 
must be met not by increasing greatly the 
protein in the diet, but by decreasing the 
leaking away of albumin in the urine 
through a decrease in the permeability 
of the capillary membranes of the 
glomeruli. There is apparently no lack 
of ability in the patient with nephrosis to 
synthesize new protein. 

The high protein diet is considered 
by J. F. Hart (M. Rec. 141 : 574 (June 
19) 1935) not to be harmful. He believes 
that such diets are beneficial in all kinds 
of nephritis except in those cases where 
the products of nitrogen metabolism are 
retained in the blood stream. The mini- 
mum amount of protein, that is 0.6 gm. 
(10 grains) per kilogram (2^ lbs.) of 
body weight, is required in those cases 
where nitrogen is retained. 

Diuresis. — The subject of edema diu- 
retics, and diuresis is very clearly and 
completely discussed by H. A. Christian 
(Proc. Inst. Med. Chicago 11:149 
(Nov. 15) 1936). Justice can hardly 
be done to this splendid article in a 
short resume, for it is a summary of 
present knowledge of the subject. He 
points out that the treatment for renal 
edema is just the same whether dealing 
with nephrosis, nephritis or the edemat- 
ous type of acute nephritis. To date 
there are no means for ending an exces- 
sive albuminuria, and the hope of accom- 
plishing this seems to lie in the possibility 
of this edema turning out to be the 
result of some vitamin or other type of 
food deficiency. To replace the lost 
plasma protein, high protein diet and 
blood transfusions are used, but rarely 
is there any striking increase in the 
plasma protein. However, it is wise to 
place edematous nephritics on a high 
protein diet as a general rule of therapy. 
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Diuretic drugs are necessary to reduce 
edema. Xanthine diuretics, as a rule, 
are of little use, but mercurial diu- 
retics are usually effective and, as a 
rule, cause no renal irritation. Urea in 
large doses is an efficient diuretic if it 
can be tolerated by the patient. The 
author finds that intravenous injections 
of 400 c.c. pint) of 15 per cent, gum 
acacia is often an excellent diuretic, but 
every care must be taken to avoid an 
impure substance, as it may cause seri- 
ous reactions. 

H. M. Hand has investigated the ques- 
tion of serum concentration in different 
types of edema. If serum proteins have 
fallen below the critical level of 5.5 
grams, a potential edematous state exists. 
As to the site of the formation of plasma 
proteins, very little evidence appears. 
Edema may be found in a variety of 
clinical conditions and may be due to 
(1) insufficient intake of protein, (2) 
excessive loss of protein, (3) protein 
destruction due to chronic infections or 
cachetic states, (4) inadequate forma- 
tion of decreased assimilation of proteins. 
He concludes that the low levels of 
serum proteins with resulting edema are 
best prevented by adequate intake of 
protein. The edema is most success- 
fully treated by high protein diet, 
restriction of sodium chloride, diu- 
retics, blood transfusions, and intra- 
venous administration of acacia. 

J. B. Rennie states that whether the 
fall in serum proteins be regarded as 
the direct cause of renal edema or merely 
as one of the associated phenomena of 
nephritis, their estimation is of un- 
doubted value both as an aid to prognosis 
and a guide to treatment. If serum 
proteins are found to be normal or but 
little reduced, treatment by fluid diet, 
a saline aperient and the hot-air cage 
yields good results. If serum proteins 
are below the critical level, gross hema- 
turia, azotemia and elevation of blood- 


pressure being absent, the case is one of 
the nephrotic type; the diet should con- 
tain adequate protein and must be 
salt-free. If dietetic measures alone 
fail, then ammonium chloride or 
salyrgan may be used in addition. 

ESSENTIAL HYPERTEN- 
SION (THE NEPHROSCLER- 
OSES). — The view is expressed by 
many that there are two types of essen- 
tial hypertension, designated the “red” 
and the “pale” types by the Germans. 
In this country the terms benign and 
malignant are used to express the same 
disorders. Malignant nephrosclerosis 
from the clinical and pathological stand- 
point should not be looked upon as 
merely a progression of benign neph- 
rosclerosis, but rather as a distinct dis- 
ease. It may occur alone or as a terminal 
stage of the benign disease. This is the 
viewpoint expressed by H. E. Mac- 
Mahon and J. H. Pratt (Am. J. M. Sc. 
189:221 (Feb.) 1935). Although their 
very careful clinical and pathological 
study warrants their drawing this con- 
clusion, there are many who will dis- 
agree with them. The most widespread 
idea of the relationship between the 
benign and malignant types is that both 
are stages of one arteriosclerotic process, 
differing from one another not in type 
but in degree. 

A review of the year’s literature on 
the subject of Bright’s disease cannot 
help but show that the most outstanding 
work has been done in the field of the 
treatment of hypertension. Interest in 
this field of work has been stimulated 
by surgeons who have attempted to con- 
trol hypertension by operations on the 
autonomic nervous system. They asstune 
that hjTpertension is caused by peripheral 
vasoconstriction and that by cutting the 
controlling sympathetic fibers the peri- 
pheral constriction is overcome. 
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Before taking up a review of the 
surgeons’ articles the Reviewer shall 
briefly outline what is considered the 
year’s most outstanding contribution to 
the literature on the nature of arterial 
hypertension. This is the paper of M. 
Prinzmetal and C. Wilson (J. Clin. 
Investigation 15:63 (Jan.) 1936). By 
studies on the blood flow in the arms 
under various conditions, using the arm 
plethysmograph, they were able to draw 
certain conclusions : ( 1 ) The increased 
vascular resistance in different types 
of hypertension is not confined to the 
splanchnic area, but is generalized 
throughout the nervous system. (2) 
Increased fiber resistance is due to 
hypertonus and not to organic changes 
in the vessel wall. (3) This hypertonus 
must be regarded as intrinsic spasms of 
the blood vessels themselves and is 
dependent on vasoconstrictive action. 
(4) All types of hypertension, the 
benign, the malignant, and the renal, 
are produced by the same type of 
mechanism. (5) In the types of hyper- 
tension studied it appears that normal 
vasconstrictor action is superimposed on 
an intrinsic vascular hypertonus leading 
to acute elevation of blood-pressure. 
(6) Surgical procedures aiming at the 
relief of high blood-pressure by sym- 
pathectomy do not abolish vascular 
hypertonus which is responsible for the 
high blood-pressure. They merely re- 
move the superimposed vasoconstriction. 

In support of the theory that the rise 
in blood-pressure is caused by a wide- 
spread vasoconstrictor action, E. A. 
Hines, Jr. and G. E. Brown (Am. Heart 
J. 11:1 (Jan.) 1936) describe what is 
known as the cold pressor action. This 
is a test to measure generalized vaso- 
motor tonus and ice water is used as a 
stimulus. The patient is allowed to rest 
in a quiet room for 20 to 60 minutes. 
The cuff sphygmomanometer is placed 
on one arm and the opposite is immersed 


in ice water to a point just above the 
wrist. Pressure readings are taken at 
the end of 30 and 60 seconds. The 
maximum reading obtained while the 
hand is in ice water is taken as the index 
of response. The maximal response 
occurs within 30 seconds and in normal 
people the blood-pressure returns to the 
basal level within 2 minutes. In the 
hypertensive there is a delay. With this 
test it is possible to select patients who 
have a tendency to develop hypertension. 

The mechanism of peripheral resist- 
ance and persistent high blood-pressure 
was studied by G. W. Pickering (Clin. 
Sc. 2:209 (May) 1936). He found 
that under similar conditions the rate of 
blood flow through the forearm is the 
same in subjects with essential hyperten- 
sion, malignant hypertension, and chronic 
nephritis with hyiiertension, as in sub- 
jects with normal blood-pressure. After 
periods of circulatoi-y arrest, the rate of 
blood flow increases to the same extent 
in the normal and hypertensive patient. 
In both normal and hypertensive sub- 
jects the rate of blood flow through the 
cutaneous vessels in the hands declines 
after inhibiting vasoconstrictor nerve 
impulses as age advances, due to arterio- 
sclerotic changes in the hand vessels. 
The author concludes that in essential 
hypertension and chronic nephritis the 
agent narrowing the vessels is not 
nervous. 

The importance of the blood choles- 
terol as an etiological and prognostic 
factor in essential hyp)ertension has been 
emphasized repeatedly in the jmst. This 
year another study was made of the 
plasma lipids in essential hypertension 
by I. H. Page, E. Kirk and D. D. Van 
Slyke (J. Clin. Investigation 15 : 109 
(Jan.) 1936). They chose 16 patients 
with idiopathic hypertension whose 
hemoglobin and urea clearance were still 
within normal limits. They were in good 
condition and free from complications 
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which might affect blood lipids. There 
was no tendency toward abnormality in 
the total plasma lipid contents, com- 
bined or free cholesterol, or any of the 
lipid fractions determined. Hypercholes- 
terolemia may be a predisposing factor 
to arteriosclerosis. In the two advanced 
cases of malignant sclerosis, lipid values 
fell above or in the upper normal ranges. 

In the past, iodine has occupied a 
place in the therapeutics of hypertension 
and arteriosclerosis. A recent article by 
F. Domrau (M. Rec. 144:373 (Oct. 
21) 1936) shows the effect of Burn- 
ham’s soluble iodine in the treatment of 
20 cases of hypertensive arteriosclerosis. 
Symptomatic relief was obtained in 90 
per cent, of the cases and complete relief 
in 65 per cent. Improvement, he says, 
was not paralleled by reduction in blood- 
pressure. The chief criterion for gaug- 
ing the effectiveness of the treatment lay 
in the patient’s symptomatic improve- 
ment rather than in any tangible changes 
in blood-pressure. 

Another old therapeutic measure in 
the treatment of hypertension has been 
revived recently by M. H. Barker (J. 
A. M. A. 106:762 (Mar. 7) 1936). 
He gave sodium or potassium thio- 
cyanate to 45 patients with hypertension 
and followed the cyanate concentration 
of the blood. The reduction of blood- 
pressure and relief of symptoms obtained 
in 35 cases corresponded to the level 
of the blood cyanates. The optimum 
therapeutic level seems to range from 
8 to 12 mg. per 100 c.c., and toxicity 
appears at from 15 to 30 mg. Individual 
tolerance varies widely. The administra- 
tion of thiocyanates is dangerous unless 
controlled by close observation and blood 
cyanate determinations. 

At times, patients with severe chronic 
hypertension suffer from the effects of 
increased intracranial pressure and 
several methods have been reported for 
its relief. This year F. D. Murphy, 


R. A. Hershberg and A. M. Katz (Am. 
J. M. Sc. 192:510 (Oct.) 1936) have 
given a report on the effect of intra- 
venous injections of sucrose solution 
on the cerebrospinal pressure, blood- 
pressure and clinical course in chronic 
hypertension. In brief, favorable results 
with the relief of headache, nausea, 
vomiting, dizziness, convulsions, and 
other s3unptoms of increased intracranial 
pressure were achieved by giving intra- 
venously -200 c.c. (6^ ounces) or more 
of 50 per cent, sucrose solution. A 
prompt and profuse diuresis followed 
such injections. In the series of cases 
reported no unfavorable results were 
noted ; yet in the paper it is emphasized 
that such a hypertonic solution must be 
administered slowly and with great care. 
Clinically, the patients were improved. 

The efficacy of medical treatment of 
essential hypertension is brought out 
by R. S. Palmer (New England J. Med. 
215:569 (Sept. 24) 1936). The 169 
patients studied by him were classified 
according to age and the degree of hyper- 
tension. In the mild form of the disease 
90 per cent, of all ages either have no 
symptoms or are easily relieved. In the 
moderate form there is a 50 per cent, 
chance of a fall in blood-pressure in all 
age groups and 75 per cent, can be much 
relieved. In a patient under 46 years of 
age radical therapeutic measures must 
be considered, since in this age the 
malignant form occurs most commonly, 
especially among females. Medical treat- 
ment in this condition is of no value and 
any surgical help giving symptomatic 
relief is most welcome. In the group 
over 46 a fall in blood-pressure is pos- 
sible in one-third of the cases and 
symptomatic relief in 46 per cent. The 
vascular changes are irreversible and 
surgery will do no good. 

The surgical treatment of essential 
hypertension is outlined by G. J. Heuer 
(Ann. Surg. 104:771 (Oct.) 1936), 
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who selected 18 patients with various 
forms of hypertension for anterior nerve 
section. The flexibility of the vascular 
tree, blood-pressure, eye ground changes, 
basal metabolism, renal efficiency, and 
heart changes were carefully studied 
before and after operation. The out- 
come in 3 cases was bad. Of those 
remaining, subjective improvement was 
very marked in 3, marked in 8, and 
moderate in 2 cases. Lowering of the 
blood-pressure and improvement of the 
eye ground condition has varied. In all 
but two cases there was a fall in blood- 
pressure which has persisted for 2 years. 
The author concludes that the operation 
is beneficial for patients with benign 
hypertension and young patients with 
signs of the hypertensive diencephalic 
syndrome. He has also done splanchnic 
nerve resection combined with re- 
moval of the lower thoracic sympa- 
thetic ganglia in 9 cases with disap- 
pointing results. The relief from both 
subjective and objective signs was 
minimal. 

M. M, Peet (Univ. Hosp. Bull. Ann 
Arbor 1:17 (June) 1935) performs a 
different operation for the control of 
hjrpertension. He does a bilateral re- 
section of the roots of the splanch- 
nic nerves with resection of the 
lower S3mipathetic chain. He believes 
that in this way the renal vasoconstric- 
tion is removed and interrupts the path- 
way of stimulation of the adrenal gland 
and prevents a large vascular area from 
undergoing vasoconstriction and stimu- 
lation. 

Investigators and clinicians who know 
most about the subject of hypertension 
believe it is too early to make any sweep- 
ing conclusions regarding the value of 
these surgical measures in the treat- 
ment of hypertension. Whether or not 
they prove eventually to be of value, 
they at least have augmented knowledge 
of the processes involved in the produc- 


tion of hypertension. Surgeons have 
stimulated others to think more care- 
fully and clearly about the possibilities 
of therapeutic agents in chronic hyper- 
tension. 

The surgical treatment of essential 
hypertension is discussed by G. Crile 
(Cleveland Clin. Quart. 3:201, 1936) 
and a report of the progress of 106 
cases is given. The operation consists in 
denervation of the adrenal glands 
and division of the splanchnic 
nerves. His impressions from experi- 
ences with 25 cases are summarized as 
follows: (1) During the operation the 
blood-pressure in malignant hyperten- 
sion is reduced to normal level. (2) 
There is but a slight degree of shock. 
(3) The operation is performed in one 
seance. (4) Nitrous-oxide oxygen pro- 
vides ample anesthesia. (5) This opera- 
tion gives the impression of being a 
complete procedure. The results have 
been improvement in the eye grounds 
and in kidney function as well as in the 
general well-being of the patient. 

THE NEPHROSES.— The ne- 
phroses and particularly so-called lipoid 
nephrosis are having difficulty in main- 
taining their identity in modern classifi- 
cations of Bright’s disease. H. Elias 
(Wien. klin. wchnschr. 48: 1177 (Sept. 
27) 1935) states that on purely anatomi- 
cal grounds the medical lesions of the 
kidney may be divided into 3 principal 
divisions: (1) degenerative processes 
which attack principally the epithelial 
cells and the tubular apparatus; (2) the 
inflammatory processes; and (3) the 
sclerotic processes involving primarily 
the blood vessels of the kidney. To the 
first category belong the nephroses which 
are brought about by infectious diseases. 
Chronic lipoid nephrosis is due to some 
c ronic infection, such as syphilis, ma- 
laria, chronic rheumatism, or tubercu- 
losis, or to the ingestion of chemical 
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poison, such as mercury, permanganate 
or carbon monoxide. The poison may 
result from an autointoxication, such as 
in pregnancy, diabetes or goiter. Loss 
of albumin brings about alteration of 
osmotic pressure, with resulting edema. 

The after-history of 6 cases of lipoid 
nephrosis was studied carefully by R. H. 
Major (Am. J. M. Sc. 191:43 (Jan.) 
1936) . They all showed marked edema, 
normal blood-pressure, absence of car- 
diac enlargement, heavy albuminuria, 
high blood cholesterol, low blood pro- 
teins, inversion of the albumin-globulin 
ratio and diminished basal metabolic 
rate. Two patients died, showing at 
autopsy evidences of chronic glomeru- 
lar changes ; 3 have apparently recov- 
ered ; and 1 still shows a trace of albu- 
min. All types of therapy were used, 
including high protein diets, blood trans- 
fusions, intravenous glucose, thyroid ex- 
tract, parathormone, and various di- 
uretics. Blood transfusions and intra- 
venous glucose gave temporary relief. 
Thyroid extract and parathormone did 
no good. There seemed to be no bad 
effects from novasurol or salyrgan. 
Gum acacia was given in one case and 
the next day the patient developed acute 
nephritis with exitus. A very high pro- 
tein diet, 600 to 800 grams a day, 
seemed to have remarkable results. 

In lipoid nephrosis the outstanding 
features are a heavy albuminuria, edema, 
and hypercholesterolemia. Treatment is 
aimed at the edema. The effect of in- 
creasing the plasma protein by giving a 
large quantity of protein in the diet has 
been seriously questioned. Acacia has 
been used to increase the colloidal osmo- 
tic pressure of the blood plasma. M. W. 
Dick, E. Warweg and M. Andersch 
(J. A. M. A. 105:654 (Aug. 31) 1935) 
believe that acacia in the treatment of 
nephrosis is not only useless but harm- 
ful. They advise against its use. 


On the other hand, some striking re- 
sults have been reported. For example 
hypoproteinemic nephrosis and its treat- 
ment with acacia has been reported 
upon by J. H. Barach and D. H. Boyd. 
Nephrosis, according to these writers, 
is a disease of metabolic origin. The 
glomeruli at times show histologic 
changes. Two cases were treated with 
acacia in 30 per cent, solution with 4% 
per cent, sodium chloride. If the acacia 
is dark or cloudy it causes reactions. 
In both cases all therapeutic measures 
had failed until acacia was given. The 
results were striking. Diuresis was 
started and edema disappeared. Both 
patients were discharged with slight 
albuminuria as the only remaining 
symptom. 

The Reviewer’s experience with 
acacia has led him to look upon its use 
with favor. However, he does not ad- 
vise using it until other therapeutic 
aids have been exhausted. In one case 
particularly, all of the usual methods 
of treatment were employed but the 
youthful patient with an extensive ag- 
gravating edema grew worse. As a last 
resort, 400 c.c. of 20 per cent, acacia 
were injected intravenously. This was 
repeated 2 days later and marvelous re- 
sults were obtained. The Reviewer, 
therefore, does not agree that acacia is 
useless in the treatment of nephrotic 
edema; yet he is in accord with those 
who advise its use in selected cases. 

R. Platt (Brit. M. J. 2:548 (Sept. 
12) 1936) has pointed out some fea- 
tures in the treatment of lipoid nephro- 
sis. He recommends that the patient be 
confined to bed and carefully guarded 
against exposure and infection. Salt 
and water should be restricted and a 
high protein, low fat diet given. Urea 
as a diuretic is valuable. If that fails, 
the' mercurial diuretics may be re- 
sorted to, providing there is no hema- 
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turia, hypertension, or nitrogen reten- 
tion. Iron will help combat anemia and 
thyroid extract is often an aid. Fluid 
in the pleural and abdominal cavities 
should be removed, but Southy tubes 
are to be avoided unless the patient is 
in great distress. Some fluid may be 
removed via the sweat glands if hot 
packs are used. Any focus of infec- 
tion should be removed early in the 
disease. Nephrosis is usually fatal and 
always serious, but remissions and even 
complete cures may come about sud- 
denly and spontaneously. 

The relationship of nephrosis to hypo- 
thyroidism has been dealt with by J. A. 
Baird (M. Bull. Vet. Admin. 11:272 
(Jan.) 1935). He reports on a patient 
who was admitted to the hospital enor- 
mously bloated. The only abnormal 
findings were a heavy albuminuria, a 
low basal metabolic rate, and anemia. 
The patient started to improve when 
transferred from a low to a high pro- 
tein diet- He was finally put on thy- 
roid medication and the anasarca cleared 
up. Heart disease, glomerular nephritis, 
parasitic infestation, and nutritional 
edema were ruled out. It is thought to 
have been a case of primary nephrosis 
and the indications are that thyroid un- 
balance was an important factor. 

In an extensive article on the diet in 
the management of nephrosis, C. J. 
Barborka points out the following im- 
portant factors: (1) High protein con- 
tent, (2) low fluid intake, (3) low salt, 
(4) low fat content, and (5) high carbo- 
hydrate content. The fluid intake must 
be limited to an amount that will ap- 
P^o^fuiately balance the output of the 
kidney without the influence of diuretics. 
Since the blood plasma is low in protein 
and high in fat, the diet should be low 

f^f and high in protein. He gives diet 
tables which are very satisfactory guides 
in the treatment of the patient. 


TUBERCULOUS NEPHRITIS. 

— A summary of the treatment of 
tuberculous nephritis is given by L. 
Ramond. (1) Complete rest in bed 
with windows wide open, the kidney 
region being protected by a wide 
flannel band; (2) lacto-vegetable 
salt-free diet at first and as soon as 
possible a nourishing mixed diet com- 
patible with the state of the kidneys ; 
(3) daily administration of 2 Gm. (30 
grains) of calcium chloride; (4) ab- 
stention from all antituberculous cheni- 
ical medication which acts on the kid- 
neys {creosote, gold salts'). These are 
contraindicated on account of their 
effect on the nephritis. 

RENAL RICKETS.— The subject 
of renal rickets or, as it is sometimes 
called, renal infantilism of dwarfism, has 
received considerable attention in the 
literature of the past year. D. H. Shell- 
ing and D. Remsen report a ca.se and 
give a brief review of the literatiTre on 
the subject. They favor restricting the 
term renal rickets to those cases in 
which the rickets result from chronic 
renal disease. They point out that renal 
rickets is sometimes confused with 
primai-y hyperparathyroidism and that 
there are difficulties in the differentia- 
tion. In their case the underlying cause 
of renal impairment was bilateral hydro- 
nephrosis, probably the result of obstruc- 
tion in the genitourinary tract. I'hcy 
found the presence of increased amounts 
of parathyroid hormone in the blood 
and 4 enlarged parathyroids at autop.sy. 
They believed that the secondary para- 
thyroid hyperplasia was due to the phos- 
phate retention and to the demineraliza- 
tion of the skeleton. Renal rickets is 
due to the necessity of excreting re- 
tained phosphate as the insoluble salt 
of calcium in the bowel, and to the 
compensatory secretion of increased 
amounts of parathyroid hormone. 
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DIABETES 

By Frederick M. Allen, M.D. 


at ho genesis . — Hypophysis and 
Plxjriglandxjlar Influences. — The 
most important development of recent 
years bearing* upon the theory and nature 
of diabetes is the demonstration of the 
role of the anterior lobe of the hypo- 
physis, The credit for the primary dis- 
covery belongs to Houssay (B. A. 
Houssay and L. F. Leloir : Compt. rend. 
Soci. de biol. 120:670, 1935; New 

England J. Med, 214:1128 (June 4) 
1936), who proved first in toads and 
later in mammals that this organ exer- 
cises a remarkable influence upon the 
diabetes following total pancreatectomy. 
Extirpation of the anterior pituitary not 
only reduces very greatly the glycosuria 
and hyperglycemia following pancreatec- 
tomy, but also extends the life of the 
experimental animal from a few days 
or weeks up to several months. Im- 
plantation of anterior pituitary tissue in 
such cases restores the diabetes in full 
violence. These observations have been 
confirmed and extended by a number 
of workers in different parts of the 
world. One of the most recent is D. 
Slome (J. Exp. Biol. 13:1 (Jan.) 
1936), who not only corroborated the 
extirpation experiments, but added the 
proof that in toads the color changes 
of the skin in light or dark environment 
are due to stimulation of different parts 
of the hypophysis, and that a corres- 
ponding elevation or reduction of the 
blood sugar occurs with the mere 
change of illumination. H. M. Evans 
obtained prolonged or chronic hyper- 
glycemia and glycosuria in consequence 
of prolonged injections of anterior lobe 
extract in normal dogs. Hypophysec- 


tomy makes rabbits supersensitive to 
insulin (Corkhill, Marks and White, 
1933). 

The pluriglandular interest thus 
aroused has revealed important new 
relationships. The frequency of dia- 
betes with pituitary disorders, such as 
acromegaly, has long been known clin- 
ically, and it is conceivable that control 
of the pituitary hyperfunction by surg- 
ei*y or radiation may ameliorate this 
form of diabetes. The question of an 
occult pituitary disorder assumes impor- 
tance in connection with the question of 
insulin resistance. Reports of diabetic 
cases which fail to respond with, the 
usual readiness to insulin are published 
in increasing numbers, and among the 
possible complicating factors which may 
possibly account for this peculiarity, an 
abnormal pituitary function is most fre- 
quently suspected. The number of cases 
treated by resection or more often ir- 
radiation of the hypophysis is growing. 
(J. H. Hutton: Radiology 24:330 
(Mar.) 1935; J. H. Hutton, W. L. 
Culpepper and E. C. Olson : Arch. 
Phys. Therapy 17:7 (Jan.) 1936; 
W. A. Selle, J. J. Westra, and J. B. 
Johnson: Endocrinology 19:97 (Jan.- 
Feb.) 1935; E. Merle: Bull, et mem. 
Soc. med. d. hop. de Paris 51:35 (Jan. 
21) 1935; J. Pieri and P. Sarradon: 
Ibid, 51:1579 (Dec. 2) 1935; S. S. 

Altshuler and S. E. Gould : Ann. Int. 
Med. 9 : 1595 (May) 1936 ; L. Cannano : 
Policlinico (Sez. prat.) 43:1099 (June 
15) 1936; H. Chabanier, P. Puech, C. 
Lobo-Onell and E. Lelu : Presse med. 
44:986 (June 10-17) 1936). While an 
attempt to imitate Houssay in human 
12 (177) 
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diabetics without hypophyseal disease 
cannot be commended, the result as re- 
gards correction of cases with supposed 
hypophyseal hyperfunction may be 
awaited with somewhat skeptical interest. 

Certain theories have long associated 
the thyroid with diabetes, and recent 
work has traced relations between the 
thyroid and hypophysis. Houssay, Bia- 
sotti and Rietti found that anterior pitui- 
tary extract still produces hyperglycemia 
and glycosuria after thyroidectomy. 
Simple thyroidectomy increases the sus- 
ceptibility to insulin hypoglycemia. The 
clinical relationships of thyroid disorders 
and diabetes have been extensively re- 
viewed by Joslin and Lahey and others. 
All the evidence, clinical and experi- 
mental, confirms the established doctrine 
that thyroid excess, with its accompany- 
ing intoxication and elevated metabolism, 
can aggravate an existing diabetes and 
activate a latent diabetes, and that re- 
moval of the disturbing thyroid factor 
by surgery, or otherwise, can markedly 
ameliorate the diabetes in such a case. 
At the same time there is no evidence 
that the thyroid is a primary cause of 
diabetes; experimental diabetes follow- 
ing pancreatectomy is not checked by 
thyroidectomy, except as the mere quan- 
tity of sugar may be reduced by slowing 
of the total metabolism ; clinical diabetes 
can coexist with spontaneous myxe- 
dema ; and the trial of thyroidectomy 
for human diabetes (A. Rudy, H. L. 
Blumgart and D. D. Berlin: Am. J. M. 
Sc. 190:51 (July) 1936) has not 
proved beneficial. 

One of the recent observations on‘the 
adrenals is that insulin sensitivity re- 
sults from denervation of these glands, 
section of the splanchnic nerves or re- 
moval of the celiac ganglion (De Takats 
and Cuthbert; Ciminata).* The newly 
discovered relations between tlie anterior 
pituitary and the adrenal cortex have 
been summarized by Evans, Collip and 


others. A brilliant contribution to the 
theory of carbohydrate metabolism is 
the demonstration by C. N. H. Long 
and F. D. W. Lukens (J. Exper. Med. 
63:465 (Apr.) 1936) that ablation of 
the adrenal cortex inhibits the diabetes 
following pancreatectomy in much the 
same manner as Houssay’s hypophysec- 
tomy. The injection of anterior pituitary 
extract in the depancreatized-hypophy- 
sectomized animal results in a quick re- 
turn of fatal diabetes, but does not 
produce this result in the animal from 
which pancreas and adrenal cortex have 
been removed. Long considered that 
the hypophysis exerts its influence upon 
carbohydrate metabolism through the 
adrenal cortex ; also that the secretion 
of the cortex governs the formation of 
sugar from protein, while the action 
of epinephrine secreted by the medulla 
is limited to the formation of sugar 
from glycogen. Houssay believes in an 
independent action of the pituitary. 
Also, more recently, W. M. Parkins, 
H. W. Hays and W. W. Swingle (Am. 
J. Physiol. 117:13 (Sept.) 1936) have 
reported that the blood sugar of the 
totally adrenalectomized dog remains 
within normal limits, except in shock, 
and have concluded that the adrenal 
hormone per se is not concerned in 
carbohydrate metabolism. 

Clinically, there has never been any 
demonstration of pathology in the 
adrenals or an excess of either the 
medullary or the cortical secretion as a 
factor in the etiology of diabetes. Rare 
instances of hyperglycemia in association 
with adrenal tumors have been known, 
but always in connection with other 

■*' The increased sensitiveness to insulin hypo- 
glycemia^ is a phenomenon mentioned very fre- 
quemly in pluriglandular research* It should be 
noted that one way of producing such sensitive- 
-li® of the pancreas itself ( Copp 

and Barclay, also personal observations). There- 
fore, this sensitiveness, which may be due to 
varn^s nutritive or metabolic disturbances, should 
not be interpreted too positively as a proof of 
antagonism*^ between glands. 
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symptoms of adrenal overfunction. On 
the other hand, diabetes has been known 
to coexist with Addison’s disease 
(Gowen ; Allan). The results of denerv- 
ation of the adrenals (DeTakats; 
Ciminata; Cierci) in human diabetics or 
irradiation of the suprarenal area (Lang- 
eron, Desplats and Bera) have not been 
convincing. J. M. Rogoff (J. A. M. A. 
106:279 (Jan. 25) 1936) and J. M. 
Rogoff and H. W. Ferrill (Proc. Soc. 
Exper. Biol, and Med. 34:100 (Feb.) 
1936) described a fatal case of Addi- 
son’s disease following attempted de- 
nervation of the adrenals for diabetes. 

In general summary, while the newer 
discoveries have shed much light upon 
the regulation of carbohydrate metabol- 
ism and the roles of various glands, they 
have not shaken the established doctrine 
of the essential unity of diabetes and its 
characterization as a deficiency of the 
pancreatic islands. Irradiation or opera- 
tion upon other endocrine glands is un- 
justified, except in cases of demons- 
trable disease in those glands. Possible 
future developments, including the liver, 
also the duodenum (G. G. Duncan, 
N. P. Shumway, T. L. Williams and 
F. Fetter: Am. J. M. Sc. 189:403 
(Mar.) 1935) or jejunum (F. Rathery, 
A. Choay, and P. de Traverse : Compt. 
rend. Acad. d. sc. 203:206 (July 15) 
1936) must be left without discussion. 
Up to the present there is no proof of 
any effective treatment of diabetes based 
upon any organ except the pancreas. 

Endocrine Factors in Fat Metabol- 
ism. — Some evidence exists of an influ- 
ence of the hypophysis upon fat metab- 
olism (c/. Beck) and acetone body 
formation (c/. reviews by Collip and 
Evans). The latest discovery in this 
field, however, reveals a new function of 
the pancreas. 

The experiments concerning hydropic 
degeneration (Allen, Martin, 1922) in- 
dicated that when the diabetes had 


reached ‘Total” severity after disappear- 
ance of all the beta cells, the animal 
nevertheless was very different from a 
totally depancreatized dog, and, the 
alpha cells of the islands persisted un- 
changed or with increased granulation. 
The question of the function of the 
alpha cells thus remained open. The 
possibility is also open that the other 
pancreatic elements, viz., the acinar or 
the duct cells, may furnish an internal 
secretion. 

Upon the discovery of insulin, all in- 
vestigators who undertook to keep de- 
pancreatized dogs alive with it, found 
that the animals died after w'eeks or 
months with marked enlargement and 
fatty changes in the liver. Proof had 
been furnished by experiments, from 
Minkowsky down to Allen and Homans, 
that the external secretion of the pan- 
creas has no specific relation to diabetes. 
Nevertheless, the later workers found 
that the feeding of raw pancreas pre- 
vented the fatty liver and enabled the 
dogs to live. Best and his associates 
(C. H. Best and H. J. Channon: 
Biochem. J. 29:2651 (Dec.) 1935; 
C. H. Best, Mawson Huntsman, M. E. 
McHenry, and E. W. and J. H. Ridout : 
J. Physiol. 86:315 (Mar. 9) 1936) at- 
tributed this result to lecithin and its 
decomposition product choline, which 
they found similarly efficacious. 

L. R. Etragstedt, J. van Prohaska, and 
H. P. Harms (Am. J. Physiol. 117:175 
(Sept.) 1936) have very recently cor- 
roborated the absence of connection be- 
tween the external pancreatic secretion 
and diabetic sugar metabolism, their 
negative results from administration of 
300 to 1100 c.c. of fresh pancreatic 
juice to dogs being comparable with 
those of Allen (Rockefeller Monograph, 
Chapt. IV, 1919) of feeding pancreas 
to patients or giving the hydraulically 
expressed juice of 2 Kg. of pancreas 
through a duodenal tube. All such ex- 
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periments have not yet prevented some 
physicians from trying to treat diabetes 
with pills supposed to contain pancreatic 
substance. 

Dragstedt and his collaborators added 
the brilliant demonstration that the fatty 
liver is not due to absence of pancreatic 
juice from the bow'el^ because it does not 
occur in animals with a pancreatic fistula. 
The effect is due to something con- 
tained in the pancreatic tissue, because 
it is prevented by the feeding of pan- 
creas, but not of fresh pancreatic juice. 
It is not attributable merely to lecithin 
or choline, because the amount of these 
substances found necessary by Best 
greatly exceeds that in the effective 
quantity of pancreas, also the feeding 
of brain tissue containing much more 
lecithin does not produce the result. 

In a third paper these authors an- 
nounced success in obtaining from alco- 
holic pancreas extract a substance named 
“lipocaic,” which on oral administration 
prevents fatty liver and death in de- 
pancreatized dogs, and is believed to 
be a new pancreatic hormone concerned 
in some way with the transport and 
utilization of fat. There is no sugges- 
tion as yet concerning the possible use- 
fulness of this product in either the liver 
disorders or the impaired fat absorption 
occasionally encountered in diabetic 
patients. 

Diagnostic Tests with Glucose . — 
The Reviewer, in 1913, called atten- 
tion to the “paradoxical law” of glucose, 
according to which there is no absolute 
limit of glucose utilization in the normal 
body ; utilization always increases with 
increased administration. On the con- 
trary, diabetes involves a genuine limi- 
tation of utilization in proportion to its 
severity; furthermore, the diabetic im- 
pairment is the only one that is known 
to be aggravated by repeated adminis- 
tration of sugar. The application of this 
law was* illustrated in normal animals. 


and in those which were either diabetic 
or nondiabetic after removal of different 
portions of the pancreas, and various 
“diabetogenic” influences were thus 
tested. For example, fasting or carbo- 
hydrate-free diet seems superficially to 
lower the carbohydrate tolerance, as 
indicated by increased hyperglycemia and 
glycosuria after glucose administration ; 
but repetition of the glucose feeding 
shows that the reduction of tolerance is 
only apparent and not real. Without 
confusion on account of this mere tem- 
porary state of unpreparedness, fasting 
was found useful as a treatment which 
actually increased the true tolerance in 
diabetes. 

The importance of this state of pre- 
paredness of the pancreas, liver or other 
organs was further illustrated by the 
work of Hamm an and FTirschman 
(1919) with repeated glucose ingestion, 
showing that in normal persons, after 
an initial dose followed by the usual 
slight hyperglycemia, a second dose gave 
rise to slighter hyperglycemia or none. 
Departures from this i*ule were exhibited 
by diabetics in proportion to the severity 
of their disease. In mild cases, with 
a large part of the normal assimilative 
power retained, there was some degree 
of lowering of the second blood curve 
as compared with the first; but as the 
diabetes became more pronounced, this 
response of the assimilative mechanism 
was lost more and more comi)letely. This 
effect of glucose doses repeated at in- 
tei'vals of 20 minutes to several hours 
has been verified in different ways by a 
number of authors, including Staub 
(1921) and Ti-augott (1922). Inasmuch 
as these authors have added nothing 
essential to the original observations of 
Hamman and Hirschman, the German 
designation of this as the “Staub-Trau- 
gott phenomenon” should be dropped 
from the literature. 
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Exton and Rose (1934) introduced 
a diagnostic test based on the above 
principles, consisting in the administra- 
tion of 2 doses of 50 Gm. (1% ounces) 
of glucose one-half hour apart. Three 
blood sugar analyses are taken, one be- 
fore each dose and one- half hour after 
the second dose. In diabetics, the eleva- 
tion resulting from the second dose is 
typically higher than from the first dose; 
in nondiabetic vice versa. Owing to the 
large literature which has made the 
test with a single dose of 100 Gm. (3% 
ounces) glucose a standard, this older 
method will doubtless continue to be ex- 
tensively used; but while it suffices for 
diagnosis in the majority of cases, there 
are doubtful instances in which the 
method of repeated doses will give a 
clearer decision. While a uniform pro- 
cedure like that of Exton is advantage- 
ous, the same principle can be applied in 
the form of a succession of high carbo- 
hydrate meals on one or a series of days, 
and this prolonged strain upon the as- 
similation will occasionally reveal a latent 
diabetes which is not positively dis- 
tinguishable by a single ingestion of 
glucose. 

It may become customary to make 
tolerance tests in all available blood 
relatives of any diabetic patient, be- 
cause many diagnoses of unsuspected 
early cases can thus be made. This is 
one of the most feasible prophylactic 
measures for discovering and checking 
diabetes in its early latent stage. 

Prognosis . — The death-rate from di- 
abetes continues to rise steadily instead 
of falling, because of the greater number 
of cases recognized and also the various 
factors which bring about a genuine 
increase in the incidence of this disease. 
Joslin mentions that diabetes as a cause 
of death in the United States has risen 
from twenty-seventh place in 1900 to 
tenth place in 1933, and refers to Dublin’s 
prediction that within 10 years diabetes 


will equal tuberculosis as a cause of 
death. On the other hand, the prognosis 
for diabetic individuals has been demon- 
strably improved by treatment. Joslin 
analyzed his case records to show that the 
average duration of life from time of 
diagnosis of the disease, including all 
patients at all ages, was 4.8 years under 
the classical Naunyn treatment, 6.0 years 
in the time of undernutrition diets, 7.6 
years in the early period of insulin treat- 
ment, and 11.0 years since 1930. The 
prognosis varies practically according to 
the treatment. Barring accidents and the 
consequences of incurable complications 
existing before treatment, it is possible 
with proper care for any average patient 
to live out as long a life as if he had 
never had diabetes. The fact that di- 
abetics under the best conditions appear 
to live somewhat longer than the average 
expectancy of the general population is 
explainable by the healthful habits which 
the disease enforces. The essential fact 
is that today nobody need die of diabetes, 
and this assurance can truthfully be 
given to any patient at the outset of his 
disease. Joslin particularly points out 
that children, who notoriously succumbed 
early under the older treatment, no 
longer die of diabetes if correctly 
managed. These facts confirm previous 
statements that a fatal disease has been 
converted into a mere inconvenience. 
Though not yet curable, it is controllable 
with mathematical accuracy. 

These potential results are not yet 
actually achieved for the vast majority 
of diabetics. The two chief causes of 
the unnecessary mortality are well known. 
One cause is the carelessness of many 
patients. A surprisingly large number 
of persons still defy the very mild restric- 
tions of the present-day diabetic diet, and 
either refuse insulin or abuse it in the 
attempt to compensate for reckless eat- 
ing. Such carelessness is actually en- 
couraged by the removal of the former 



182 


MEDICINE. 


fears of diabetes, but such persons need 
to be reminded that it is still a fatal 
disease if not controlled. The other 
cause of mortality should be recognized 
with equal plainness, "vxz., faulty treat- 
ment by physicians who do not suffici- 
ently understand the disease or who lack 
adequate facilities for observing and 
training patients. Diabetic treatment, 
like surger>% is open to every physician 
who will take the trouble to acquire the 
necessary skill in it. There is a surgical 
conscience which generally prevents the 
undertaking of difficult operations by 
those not well qualified, except under 
conditions of necessity. There is today 
a far higher death-rate from unskilled 
diabetic treatment than from unskilled 
surgery, and surgeons are among the 
offenders. Physicians, under the im- 
pression that anybody can give insulin, 
can reduce the excess diabetic mortality 
by paying attention to facts which were 
evident at the beginning of the insulin 
era (Allen and Sherrill). Insulin has 
tremendously improved diabetic treat- 
ment, but has not simplified it. Insulin 
is a literally epoch-making discovery, 
which revolutionizes the results of di- 
abetic treatment when properly em- 
ployed, but it cannot atone for lax or 
inadequate dietary methods. 

Causes o/ Death . — ^The causes of di- 
abetic deaths and the changes occurring 
in consequence of the advent of insulin 
are best illustrated by Joslin’s careful 
statistics. 

Coma was formerly the leading cause, 
accounting for 63.7 per cent, of all deaths 
under the classical Naunyn treatment, 
falling to 41.6 per cent, with the intro- 
duction of undernutrition, and dwindling 
to 6.1 per cent since 1930. This change 
is clear evidence of the successful use 
of insulin by physicians for both pre- 
venting and treating coma, but Joslin 
properly stresses the fact that practically 
every coma death is avoidable under 


right conditions and further progress in 
the elimination of coma is possible with 
effort and education. 

Tuberculosis is held accountable for 
only 4.9 per cent, of diabetic deaths in 
the Naunyn period, and this figure has 
remained practically unchanged up to the 
present, though it is enormous reduction 
below older statistics. Root reported 245 
cases of pulmonary tuberculosis recog- 
nized among 9474 diabetic cases between 
1898 and 1932. Every observer can 
testify that the danger from tuberculosis 
has been lessened by every advance in 
diabetic treatment, and particularly in- 
sulin has made a spectacular revolution, 
by enabling the patient to assimilate 
liberal diets. Its effect in building up 
weight and strength are so remarkable 
that it is coming into use for some types 
of nondiabetic tuberculous cases. ( F. M. 
Allen, S. A. Douglass, E. L. Warren, 
and W. E. Pottenger : Am. Rev. Tuberc. 
34:257 (Aug.) 1936). 

Other miscellaneous infections ac- 
counted for 7.4 per cent, of the deaths 
in Joslin’s series in the Naunyn period, 
12.7 per cent, in the undernutrition 
period, 16.6 per cent, in the early insulin 
period, and 12.4 per cent, since 1930. 
This increase is evidently explained 
largely by the fact that patients who are 
spared from coma may live to fall 
victims to some chance infection. It is 
also true that laxity or imperfectly 
treated diabetes predisposes to all sorts 
of infectious dangers. Among cases 
under less careful treatment than Joslin’s 
there is undoubtedly a much higher in- 
fectious mortality, and this can be de- 
cidedly reduced by better management, 
especially before the infection develops. 

Cardio-renal-vascular disease has risen 
from a minor position, viz., 17.5 per cent, 
in the Naunyn period, to 55.8 per cent, 
since 1930, thus replacing coma as the 
cause of the majority of all diabetic 
deaths. In this group, gangrene holds 
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only a subsidiary place, accounting for 
7.7 per cent, of all diabetic deaths. 
Apoplexy outranks it by causing 10.7 per 
cent, of deaths, while the highest place 
in the group is held by cardiac complica- 
tions with 30.2 per cent, of the total 
mortality. This is a far greater increase 
than can be attributed to the mere in- 
crease of longevity of patients, and it is 
further discussed under the subject of 
treatment. 

Treatment . — ^The methods of prac- 
tical diabetic treatment still consist in 
the use of diet and insulin. 

Ideal and Purpose. — The writer be- 
lieves that the purpose of treatment 
should be to restore a patient’s abnormal 
condition as nearly as possible to normal. 
This standard demands normal blood 
as well as urine. Although this view is 
probably supported by a preponderance 
of opinion, a number of highly qualified 
specialists still take an opposed stand, 
on the ground of absence of observed 
harm from prolonged hyperglycemia, 
though any important reason for pre- 
ferring an abnormal state seems not 
clear. Joslin writes : “The urine is to be 
made sugar- free and the blood sugar 
normal.” As his reasons, he gives : “(1) 
because normal values are obviously the 
best; (2) because a high blood sugar 
is a stimulus for insulin secretion and 
the impaired island tissue should be 
spared overwork.” He properly doubts 
the chemical action of a high sugar con- 
tent of the blood or tissues as directly 
causing any of the complications. The 
present Reviewer has always insisted 
on normal blood sugar as the most 
delicate criterion of control of the 
diabetes. 

The nature of diabetes is an impair- 
ment of normal metabolism and hence of 
tissue nutrition. This specific impairment 
of nutrition, which has nothing to do 
with the mere quantity of food eaten 
or metabolized, is probably the funda- 


mental cause of the lowered resistance 
and of all the complications of diabetes. 
Other chemical abnormalities are known, 
for example, lipemia and particularly 
increase of cholesterol ; but with any 
rational form of diet a normal blood 
sugar gives assurance that, barring com- 
plicating conditions, the chemistry will be 
otherwise normal. 

Another consideration of practical im- 
portance is that the approval of high 
blood sugar and sometimes slight gly- 
cosuria by specialists tends to encourage 
carelessness among the great mass of 
physicians and their patients, who will 
often encounter very serious harm or 
danger thereby. The maintenance of ap- 
proximately normal conditions is feasible 
in nearly all cases, and the stricter care 
necessary for this purpose, instead of 
being an argument against, is a reason 
in favor of it. 

Diet Treatment. — The high fat diets 
have lost their widespread vogue. They 
were either an attempted return to high 
calory rations, in defiance of the proved 
principles of caloric limitations, or else 
they depended for their result (notably 
in the work of Newburgh and Marsh) 
essentially upon caloric restriction. The 
opposite wave of high carbohydrate diets 
(E. M. Sorkin and E. Y. Reznitskaya: 
Klin. med. 13 : 977 (July) 1935; M. 
Krakauer : Klin. Wchnschr. 14 : 820 
(June 8) 1935); B. W. Ercklentz: 

Deutsche med. Wchnschr. 61 : 1911 
(Nov. 29) 1935; I. M. Rabinowitch: 
Canad. M. J. 33 : 136 (Aug.) 1935; H. 
R. Geyelin: J. A. M. A. 104:1203 
(Apr. 6) 1935 ; F. B. Peck : Am. J. M. 
Sc. 192:697 (Nov.) 1936; W. D. San- 
sum : South. M. J. 29 : 414 (Apr.) 1936) 
seems likewise to be subsiding. The 
broad result of this clinical experimenta- 
tion has been a confirmation of the fact 
originally demonstrated by the Reviewer 
together with Sherrill, that isocaloric in- 
terchanges of protein, carbohydrate and 
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fat a.re possible on a. wide scale, with 
comparatively slight changes in the in- 
sulin requirement. 

Sansum has correctly shown that 
certain patients feel better with liberal 
carbohydrate allowances. For these and 
for certain complications (nephritis, 
cirrhosis) amounts above 200 grams 
daily are permissible. High proportions 
of carbohydrate within proper limits of 
total calories as used by Rabinowitch, 
are not objectionable when the blood 
sugar is controlled. The tendency to 
curative effects through stimulation of 
the islands of Langerhans, as claimed 
for example by Forges, has not been 
substantiated. Likewise, the assertions 
of Geyelin rest upon fallacious tests of 
the mere quantity of carbohydrate as- 
similated under different conditions, and 
upon lack of understanding of the 
principle of caloric regulation either be- 
fore or after the introduction of insulin. 
On the other hand, fat diets have not 
been shown to damage the island func- 
tion, beyond their mere caloric value. 
The apparent lowering of sugar tolerance 
following high fat diet is, like the in- 
fluence of fasting, a temporary incidental 
phenomenon which has been misjudged 
on the basis of brief tests and has noth- 
ing to do with the true tolerance. In 
general, excessive amounts of carbo- 
hydrate make the blood sugar some- 
what more difficult to regulate, and ex- 
cessive proportions of fat predispose to 
lipemia and acidosis, especially in the 
event of any accidental disturbance. 

The overwhelming influence of the 
total calories and body weight can easily 
be confirmed by any observer who will 
make suitable experimental changes in 
them over a sufficient length of time. 
There is a very wide leeway in the 
choice of the proportions of the indi- 
vidual foodstuffs, according to the pref- 
erence of individual physicians or par- 
ticularly the needs of individual patients. 


The Reviewer has at no time seen any 
reason to depart from the conclusion 
reached in 1922 : “The case records will 
show that, except for experimental pur- 
poses, we have not used seriously one- 
sided diets. No fixed rules of protein 
requirement or ketogenic-antiketogenic 
balance have been followed. The princi- 
ple has merely been to give a thoroughly 
safe sufficiency of both protein and car- 
bohydrate while avoiding excesses. Thus, 
for a diet of 2000 calories, we have 
commonly allowed 100 Gm. jirotein and 
100 to 150 Gm. carbohydrate.” The 
later and more moderate advocates of 
high carbohydrate do not depaii; greatly 
from this rule. Thus, Peck favoi's high 
carbohydrate, but states that the average 
carbohydrate in his diets is 180 grams 
daily. 

Insulin. — Dosage and Timing . — It is 
still the rule to avoid the use of in.sulin 
when the diabetes can be conti-olled ef- 
ficiently and comfortably by diet alone. 
The custom of some physicians of pre- 
scribing insulin indiscriminately to pi’ac- 
tically all diabetics, frequently with mini- 
mal attention to diet, should be con- 
demned. The Reviewer is also oppo.sed 
to the use of luxus diets, as by Geyelin, 
with correspondingly excessive insulin 
dosage. Unrestricted or “fi-ce” diets 
(Brcklentz), with attempted pi'oteclion 
by high insulin dosage, appear likewise 
as a step in the wrong direction. Si>ec- 
ialists mostly agree that the diet should 
be planned so as to keep the insulin 
dosage reasonably low, and the body 
weight for this purpose should he not 
above, but rather a few pounds below 
the average for the individual. 

The majority of physicians have not 
given enough attention to the effective 
timing of insulin doses to suit individual 
needs. The Reviewer, in 1924, was the 
first to recommend this procedure; for 
example, the giving of the morning in- 
sulin in some cases an hour or more 
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before breakfast, and other doses at such 
intervals as were found most effective 
for smooth regulation of the sugar. The 
desirability of proper individualized tim- 
ing of doses has since been emphasized 
by others, most recently by A. Sindonh 
Jr. (Arch. Int. Med. 57:949 (May) 
1936). 

The day and night fluctuations of 
blood sugar have recently been given 
a deeper significance, especially by 
European authors. One of the latest 
papers, by R. Hopmann and H. Martini 
(Ztschr. f. klin. Med. 129:70, 1935), 
divides patients into “morning” and 
“midday” types according to the time 
of their maximum hyperglycemia, and 
recommends the giving of insulin 1 to 
1% hours before breakfast for the 
former type. Superficially, it might be 
assumed that the former are merely 
the severe cases, with a rise of endogen- 
ous sugar during the night without food 
or insulin ; while the latter are the milder 
cases, with hyperglycemia produced 
chiefly by food but reduced somewhat 
toward evening by reason of a partial 
response of the pancreas to stimulation 
in the TTamman-Hirschman manner. The 
actual interpretation, however, is in sup- 
port of Forsgren’s doctiune (J. Moller- 
strom : Upsala lakaref. forh. 41 : 287 
(June 6) 1935; E. Forsgren : Nord. 
med. tidskr. 11 : 937 (June 6) ; 12: 1134 
(July 11) 1936) of alternating assimila- 
tive and dissimilative phases of liver 
function. This conception, that the liver 
has a rhythmic cycle of activity, one 
phase being dominated by dissimilative 
processes srtch as bile production, and 
the other by assimilative processes such 
as glycogen storage, is now attracting 
increasing interest and support. These 
phases are said to be illustrated by the 
higher sugar curves in tolerance tests be- 
tween 3 and 7 a. m. (dissimilative period), 
as compared with those between 1 and 4 
p. M. (assimilative period). These dif- 


ferences are shown to be independent of 
the previous diet, sleep, exercise, and 
other known variables. If finally estab- 
lished, this theory promises to be im- 
portant as regards not only diabetic 
phenomena, but also the correlation with 
general physiology. 

Protamine Insulinate. — The dis- 
covery of the protamine-insulin com- 
pound and its introduction in diabetic 
treatment was described by Hagedorn 
and collaborators, also in a monograph 
by Krarup. On the basis of 15,000 blood 
sugar determinations and other clinical 
and chemical studies on a corresponding 
scale, it was demonstrated that the effect 
is prolonged for at least 12 hours, or 
about twice as long as with ordinary in- 
sulin. This effect is actually due to de- 
layed absorption, as Longwell has since 
determined that with intravenous injec- 
tions in rabbits there is no significant 
difference between the effect of pro- 
tamine and of ordinary insulin upon the 
blood sugar. 

Records and curves are presented to 
show the results of treatment with 1 or 
2 doses of protamine insulin in the 24 
hours, and also combinations, especially 
the use of ordinary insulin in the morning 
and protamine insulin in the evening. 

The papers of later writers have been 
concerned essentially with confirmations 
of the Danish work, and with variations 
of the arrangement of diet and insulin 
doses. The diets of the Hagedorn group, 
though adapted to different individual 
needs, were of the general order of 70 
grams protein, 100 grams carbohydrate, 
and 2300 calories. The Root group in 
Joslin’s clinic gave higher carbohydrate, 
130 to 241 grams per day. Also the 
division of the carbohydrate was dif- 
ferent, the distribution in the 3 meals 
being with the Danish group %, 

while with the Boston group it was % 
%, %. Campbell and associates agreed 
with the Danish group in regard to the 
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lower carbohydrate, because o£ the dif- 
ficulty of controlling the blood sugar 
after high carbohydrate meals (H. C. 
Hagedorn, B. N. Jensen, N. B. Krarup, 
and I. Wodstrup : J. A. M. A. 106 : 177 
CJan. 18) 1936; N. B. Krarup : G. E. C 
Gad, Copenhagen, 1935 ; H. F. Root, P. 
White, A. Marble, and E. Stotz; J. A. 
M. A. 106; 180 (Jan. 18) 1936; R. B. 
Kerr, C. H. Best, W. R. Campbell, and 
A. A. Fletcher : Canad. M. A. J. 34 : 
400 (Apr.) 1936; R. M. Wilder: Proc. 
Staff Meet., Mayo Clin. 11:257 (Apr. 
22) 1936; R. G. Sprague, B. B. Blum, 
A. E. Osterberg, E. J. Kepler and R. M. 
Wilder: J A. M. A. 106:1701 (May 
16) 1936; E. P. Joslin, H. F. Root, A. 
Marble, P. White, A. P. Joslin, and G. 
W. Lynch : New England J. Med. 214 : 
1079 (May 28), 1936; H. Bowcock: 
South. M. J. 29:701 (July) 1936; B. 
Smith : California and West. Med. 45 : 
144 (Aug.) 1936; I. M. Rabinowitch, 
A. F. Fowler, and A. C. Corcoran: 
Canad. M. A. J. 35:124 (Aug.) 1936; 

E. P. Joslin: Ann. Int. Med. 10:179 
(Aug.) 1936; I. M. Rabinowitch, J. S. 
Foster, A. F. Fowler, and A. C. Cor- 
coran : Canad. M. A. J. 35 : 239 (Sept.) 
1936; E. P. Joslin: Minnesota Med. 19: 
570 (Sept.) 1936; T. I. Bennett and A. 
M. Gill : Lancet 2 : 416 (Aug. 22) 1936; 

F. M. Allen: J. A. M. A. 107:430 
(Aug. 8) 1936). 

There is as yet no uniform plan or 
timing of the protamine insulin doses, 
and they will presumably need to be 
varied to suit individual requirements. 
Injections 30 to 90 minutes before break- 
fast, and at various times from 3 p. m. 
on into the evening, are mentioned. One 
noteworthy point is the extremely poor 
control of the blood sugar, as shown 
in the curves with ordinary insulin in 
most of the reports. Are these actually 
representative of the results obtained by 
these authors heretofore, and would they 


have confessed to them prior to the 
advent of the new insulin ? 

Criticisms seem possible : ( 1 ) The 

results with the new insulin have not 
generally been compared with the best 
results obtainable with the old insulin, 
for though control may be easier with 
the new insulin it can still be achieved 
with the old form to a much better 
degree than is illustrated in the recent 
papers; (2) in exceptionally difficult 
and labile diabetic cases, the difficulties 
with the new insulin seem to have been 
minimized, and it may be predicted that 
these difficulties, as described recently by 
the Reviewer, will call for increasing 
consideration in the future. 

An entirely different attack upon this 
problem is represented by the so-called 
crystalline insulin (M. P. Mains and 
C. J. McMullen: J. A. M. A. 107:959 
(Sept. 19) 1936) ; H. A. Freund and S. 
Adler: Ibid. 107:573 (Aug. 22) 1936), 
prepared in a water-clear solution, and 
exerting its effect over a period of time 
intermediate between that of the regular 
insulin and protamine insulin. 

The short list of papers on this general 
subject to date will doubtless grow to 
a large mass very soon, and it may be 
hoped that Hagedorn’s brilliant accom- 
plishment will lead the way to still 
further advances in diabetic therapy. 

Treatment of Complications. 

Heart Disease (T. Leary : T. A M A 
105:475 (Aug. 17) 1935). Reports in 
recent literature concerning dangerous 
consequences of insulin in cardiac cases, 
though correct in details, have unduly 
alarmed many physicians. As hypo- 
glycemia may sometimes be fatal in cases 
of coronary disease, it should be guarded 
against in such cases, even at the price 
of allowing the blood sugar to remain 
moderately elevated. Also, insulin re- 
actions are not intentionally produced 
m any heart ailment. Nevertheless, the 
writer strongly agrees with Joslin that 
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the heart needs the power to utilize sugar, 
all the more because of being diseased. It 
is not true that there is any extreme 
danger in the proper use of insulin in 
ordinary heart cases, even of severe type, 
and insulin reactions are generally with- 
stood safely. When the diabetes is actu- 
ally too severe to be controlled effectively 
by diet, the benefits of skillfully used 
insulin far outweigh the risks. The 
theory that high blood sugar helps the 
nutrition and function of the heart is 
fallacious, because hyperglycemia is a 
stimulus only when it represents a liberal 
glucose supply together with normal 
assimilation. Hyperglycemia due to im- 
paired assimilation is detrimental to the 
heart as well as to other organs, and the 
heart function is often perceptibly im- 
proved when insulin reduces a diabetic 
hyperglycemia to normal. 

Treatment in Relation to Arterioscler- 
osis. — The admirable observations and 
review by Leary presented the strongest 
argument for the role of high blood 
cholesterol in the etiology of arterio- 
sclerosis. On the other hand, the experi- 
mental basis, especially as regards a 
genuine reproduction of human athero- 
sclerosis by cholesterol feeding in ani- 
mals, is subject to attack (Jobling and 
Meeker). More definitely convincing is 
Lande and Sperry’s study of 123 autop- 
sies following sudden (chiefly acci- 
dental) deaths of persons with various 
degrees of atherosclerosis. The range 
of the serum cholesterol was within 
normal limits, and no relationship was 
found between it and the lipoid con- 
tent of the aorta. Such evidence tends 
to upset the chief foundation of high 
carbohydrate diet for diabetes, vis., the 
threat of arteriosclerosis. 

The impaired nutrition of the blood 
vessels with inadequately controlled di- 
abetes still appears as the most probable 
source of susceptibility to injuries of all 
kinds, and thorough control of the di- 


abetes with any form of diet as the one 
dependable safeguard against all com- 
plications. Furthermore, it is well known 
that arteriosclerosis occurs most fre- 
quently with mild rather than severe di- 
abetes, because of the long duration. The 
management of great numbers of diabetic 
cases by partial measures, just sufficient 
to preserve temporary comfort, merely 
converts severe into mild diabetes, and 
provides a host of candidates for future 
arteriosclerotic complications. This in- 
adequacy of treatment, therefore, and 
not the mere increase of longevity, is 
mainly responsible for the increasing 
mortality from gangrene and other 
vascular lesions. 

HYPOGLYCEMIA. — Except for 
the discovery of insulin and the hypo- 
glycemia resulting from its overdosage, 
it is difficult to estimate how long delay 
there might have been in the recognition 
of a morbid entity never before diag- 
nosed in medical history, i. e., spontane- 
ous hypoglycemia. This condition was 
first described by Harris (1924) under 
the name ^^spontaneous hyperinsulinism.” 
It has subsequently been learned that re- 
duction of the blood sugar, even to a 
fatal extreme, can occur from causes 
not connected with insulin, e. g., after 
removal of the liver or in rare instances 
of liver disease. Genuine hyperinsulin- 
ism has been most typically demonstrated 
in cases of tumors of the islands of 
Langerhans, likewise in cases of pituitary 
disease associated with hyperplasia of the 
pancreatic islands. Some clinical cases 
of hypoglycemia still remain uncertain 
in etiology. 

The treatment necessarily varies with 
the cause, and the success is correspond- 
ingly variable. The symptomatic treat- 
ment for the typical attacks of weakness, 
tremors, unconsciousness, convulsions, 
etc., is naturally the administration of 
sufficient quantities of glucose by 
stomach or vein. The most decisive 
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cures are those obtained when the surg- 
ical removal of islet tumors has been 
possible (H. Frank: Miinchen. med. 
Wchnschr. 82:1829 (Nov. 15) 1935; 
E. J. Kepler and W. Walters : Proc. 
Staff Meet. Mayo Clin. 11:454 (July 
15) 1936; E. H. Ryuearson: Ibid. 11: 
451 (July 15) 1936; S. H. Liu, H. H. 
Loucks, S. K. Chou and K. C. Chen: 
J. Clin. Investigation 15:249 (May) 
1936). In cases without discoverable 
tumors, the resection of portions of the 
pancreas has sometimes proved unavail- 
ing, either because the hypoglycemia was 


of some other origin, or because the 
portion of the pancreas containing the 
actual tumor (which may be vei-y small) 
was missed. Medical treatment consists 
chiefly in diet ; and as high carbohydrate 
diets have brought no improvement or 
perhaps actual aggravation, high fat 
diets have been used because of the 
demonstrated action of high fat rations 
in producing prolonged hyperglycemia. 
John treats hypoglycemic cases by giving 
insulin, in the attempt to repress the 
spontaneous production of insulin by 
the patient’s pancreas. 


SURGERY AND DIABETES 

By Howard F. Root, M.D. 


The increasing importance of the 
treatment of diabetes during its surgical 
complications has been recognized during 
1936 in a number of publications dealing 
with the subject. In the French litera- 
ture should be mentioned mongraphs by 
H. Chabanier, C. Lobo-Onell and E. 
Lelu (Diabetes et Chirurgie. Masson, 
Paris, 1936), F. Fredet and G. Jean- 
neney ( “La Chirugie chez le Diabetique,” 
Paris, 1936) and F. Rathery (Le traite- 
ment des Gangrenes Diabetiques, Bail- 
liere et fils, Paris, 1936). The first 
authors, writing from a large experience 
with diabetes in Paris, give special atten- 
tion to postoperative collapse. They have 
observed this postoperative critical state 
of shock or collapse with low blood- 
pressure and anuria in diabetic patients 
and compared it with a similar state of 
collapse in nondiabetics. They hold that 
in nondiabetics in postoperative collapse, 
there is observed with decreasing urine 
secretion, a rise in the blood urea nitro- 
gen and a fall in the plasma COg com- 
bining power similar to what occurs in a 
diabetic, but to a less marked degree. 
In a diabetic, in addition, there will be 
marked ketosis, a more noticeable fall 


in the CO 2 , and coma may even develop 
along with diminished urine secretion. 
In both types of patients they feel that 
fundamentally there is a disturbance of 
the acid-base relationship and failure in 
kidney function, but in a diabetic i^atient 
the situation becomes much more grave, 
owing to the fact that the failure in 
carbohydrate metabolism greatly ac- 
centuates the degree of acidosis and, 
therefore, the degree of kidney faihtre. 
They emphasize the use of salt solution 
and glucose solution given parenter- 
ally with insulin at the time of 
operation to avoid postoperative shock. 

Fredet and Jeanneney (loc. cit.') recog- 
nize the importance of products of a 
nitrogenous nature resulting from de- 
struction of cells, due to bacteria and dis- 
orders of kidney function, as important 
features in surgical diabetics, influencing 
development of acidosis. 

Rathery (loc. cit.) from a large ser- 
vice in Paris, speaks of the influence of 
bacterial toxins on the tendency of 
diabetic patients with surgical conditions 
to be rather resistant to insulin. In the 
surgical patient with severe complica- 
tions, diminished chloride in the urine is 
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associated with hypochloremia, again an 
important factor predisposing the di- 
abetic to acidosis and coma. R. Boulin 
(“Extrait de TEncyclopedie Medico- 
Chirurgicale” 10:510, p. 2, 1936), in 
his section on gangrene, summarized the 
French viewpoint with regard to the 
cause of diabetic arthritis. Under the 
leadership of Marcel Labbe the metabolic 
background of premature and excessive 
arteriosclerosis seems to be accepted. 
Hypercholesteremia and hyperglycemia 
are more or less constant findings ; 
whereas increases in the blood calcium 
they regard as inconstant and of little 
importance, because it gives little clue 
to the state of the calcium metabolism 
in the tissue. Labbe’s (Labbe, Boulin, 
Justin-Besangon and Desoile : La Presse 
Thermale et Climatique, (Apr. 15) 
1936) most recent publication is cited. 
Although arteriosclerosis is regarded as 
fundamental in the development of 
gangrene, they speak also of gangrene 
due to nervous causes with, however, the 
statement that it is a very rare form. 
Ordinarily, in the Reviewer’s experi- 
ence the “mal perforant plantaire” is 
explainable on the basis of constant 
jiressure with callus formation, deficient 
blood supply, and infections. 

These articles are written with the 
typical Frencli clarity, but one conspicu- 
ous omission is noticed. No statistical 
analysis of cases or case records is 
presented. 

The attitude toward diabetic surgery 
taught in the diabetic clinic of Umer at 
the Westend Hospital, Berlin, is ex- 
pressed in an article by Storring (Med. 
Klin. 32:1589, 1936). The value of 
insulin in the treatment of surgical 
diabetics was early emphasized by Umber 
and among 7,000 diabetics treated with 
insulin in his clinic since its discovery, 
several reports of groups of surgical 
cases have been published. An important 
fact is that no deaths from coma have 


occurred in any of these surgical cases. 
Since 1924, the method of “tiberinsu- 
linierung” has been employed. The urine 
has been made sugar-free with insulin, 
the doses increased daily by 4 to 8 units 
at a time until the blood sugar is normal. 
Often with this energetic treatment iyi- 
sulin edema occurs, especially after 
acidosis and diabetes made severe by 
infection. Since a gain of 10 kilograms 
in edema would overstrain a weak heart, 
it must be combatted by a salt-free diet, 
cardiac remedies or diuretics. In acute 
surgical emergencies he gives 20 to 40 
units of insulin and at the same time, 
intravenously, 80 to 100 c.c. of 25 per 
cent, glucose solution immediately be- 
fore the operation. Minor surgical pro- 
cedures are carried out while the patient 
remains in the diabetic ward. When 
patients have to transfer for major 
surgical, their metabolic and diabetic 
treatment is continued under the direct 
charge of the physicians in charge of 
the diabetic ward. 

Anesthesia is produced in various 
ways. Spinal anesthesia is used for 
surgery of the extremities. For short 
periods of narcosis, the intravenous ad- 
ministration of “eunarcon” is favored. 
The use of chloroform is deplored. 

L. G. Herrmann (“Passive Vascular 
Exercises,” J. B. Lippincott Co., 1936) 
has summarized a history of the attempts 
to improve the blood supply in the legs 
of patients with vascular disease. The 
work of the preceding 100 years leading 
to the apparatus which he so skillfully 
devised to provide alternate suction and 
compression in an attempt to improve 
the blood flow is summarized. A number 
of authors have confirmed the excellent 
results obtained with the Pavaex ap- 
paratus in acute embolic conditions. 
With diabetic patients with gangrene 
or infection, it is still not quite certain 
what place this form of treatment will 
have in the future. He emphasizes the 



190 


MEDICINE. 


importance of continuing the best pos- 
sible treatment of the diabetes and of 
cardiac function, A new principle has 
been employed by W. S. Collens and N. 
D. Wilensky (Am. Heart J. 11:705 
(June) 1936) for the treatment of 
vascular lesions of the extremities, which 
he calls “reactive hyperemia.” Dur- 
ing this stage the skin is flushed with the 
flow of blood and it seemed that a 
marked dilatation of small vessels oc- 
curred. In 1932, Schede and Bettmann 
used a somewhat similar method for 
the treatment of vascular disease and 
particularly to improve the circulation 
around a joint. Collens has devised an 
apparatus which is now available and has 
reported the improvement of chronic, 
slow-healing lesions even in diabetic 
feet. It is very difficult to evaluate new 
methods of treatment in lesions of di- 
abetic feet. Everyone who sees a large 
number of cases finds that results im- 
prove in many series of cases directly 
in proportion to the amount of interest, 
time and energy spent in applying 
treatment. 

Sir Thomas Lewis has published a 
new volume (“Vascular Disorders of 
the Limbs,” The MacMillan Co., New 
York, 1936) which will be found of 
great value to anyone interested in the 
study of any phase of the problem of 
vascular disorders of the limbs. He 
gives no statistical discussions of any 
group of cases, but clear and concise 
descriptions of various types of dis- 
orders with the means of their study 
in order to establish diagnosis. Methods 
of treatment are described briefly. 


In a summary of 1,002 operations per- 
formed at the New England Deaconess 
Hospital between January 1, 1928, and 
January 1, 1936, L. S. McKittrick (J. 
M. Soc. New Jersey (Sept.) 1936) lists 
571 operations for the lower extremities, 
and 55 upon the upper extremities. The 
remainder of the operations were varied, 
with abscesses and carbuncles providing 
140 and of the gall-bladder region 54 
cases. Mortality rates are charted by 
years and show on the whole a down- 
ward tendency, but he has pointed out 
that there may be a deviation of mor- 
tality from one year to the next of 6 
to 22 per cent. This is a fact of great 
importance to be borne in mind when 
a new form of treatment is being tried 
out. The cases come for treatment with 
such different degrees of severity and 
infections, that one year a new foi-m 
of treatment may receive the credit for 
success which really should belong to 
the fortunate chance that in that year 
a less seriously infected group of cases 
was treated. 

Infections of the hand I'eceived a good 
deal of attention in McKittrick’s paper. 
He found 60 patients at the Massa- 
chusetts General Hospital and the New 
England Deaconess Hospital between 
1923 and 1936 who had operations for 
infections in the upper extremities. The 
mortality was 8 per cent. Of these 60 
patients, 27 lost all or part of one or 
more fingers, and in 5 amputations above 
the forearm were necessary. No infec- 
tion of a finger in a diabetic is ever to 
be regarded as trivial and usually it will 
warrant treatment in a hospital. 


HYPERINSULINISM AND DYSINSULINISM 
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(diabetes mellitus). It is timely to re- 
view the data upon which is based the 
evidence that the pituitary, thyroid and 
adrenals may at times be the primary 
organs involved in the production of 
spontaneous hypoglycemia (endogenous 
hyperinsulinism) . 

Inteipretation of Experimental Data. 
— The interpretation, or the evaluation, 
of the wilderness of experimental data, 
often contradictory and paradoxical, on 
the relationship of the pituitary, thyroid, 
and adrenals to the insulin apparatus of 
the pancreas, in order to make it utiliz- 
able by the physician who must treat 
diabetes mellitus and the opposite con- 
dition, i. e., hyperinsulinism, is a fasci- 
nating study, though it seems an impos- 
sible task at this time. It is evident 
that the investigators have only 
“scratched the surface” in knowledge of 
the interrelations of the endocrine glands 
and the role that the pituitary, thyroid 
and adrenals play in carbohydrate metab- 
olism. Nevertheless, clinicians, with a 
few exceptions, agree that the organs of 
internal secretion have functions syner- 
gistic with, or antagonistic to, each other. 
Thus, the pituitary, thyroid and adrenals 
work in harmony with each other; and 
all of them are antagonistic to insulin 
secretion or to insulin utilization. Hyper- 
pituitarism, hyperthyroidism and hyper- 
adrenalinism are associated, and hypo- 
pituitarism, hypothyroidism and 
hypoadrenalinism are found together. 
When there is excessive secretion either 
of the hypothysis, thyroid, or adrenals, 
there is deficient secretion, or ineffective 
utilization of insulin, with hyperglyce- 
mia, glycosuria and a tendency to ketosis ; 
and with hypopituitarism, hypothyroid- 
ism or hypoadrenalinism there is exces- 
sive and unrestrained secretion, or a rela- 
tive excess, of insulin (hyperinsulinism), 
with the protean manifestations of 
hypoglycemia. 


Pituitary Hyperinsulinism . — In 
1912, Cushing observed that the ablation 
of the pituitary in animals was followed 
by a condition which he then called hypo- 
physia priva, in which the animals de- 
veloped severe degrees of usually fatal 
h3^oglycemia. He then attributed the 
condition to the deprivation of hypo- 
physeal secretion. 

Cowley in 1931 proved that the blood 
of hypophysectomized dogs had a hypo- 
glycemic action. Cowley concluded : 
“The increased tolerance to carbohy- 
drates in hypof unction of the hypophysis, 
or in partial or total hypophysectomy, 
and hypersensibility to insulin after 
hypophysectomy, might be explained as 
due to an increase of insulin content in 
the blood following the decreased func- 
tioning of the hypophysis or its surgical 
extirpation.” 

Mahoney experimenting on hypophy- 
sectomized dogs, proved that the condi- 
tion of hypophyseopriva can be am- 
eliorated or relieved by the administration 
of glucose. He, therefore, is convinced 
that hypoglycemia is responsible for the 
symptoms that follow ablation of the 
hypophysis. 

Cushing, in 1933, in his Harvey 
Society lecture, said : “All things con- 
sidered, therefore, evidence abounds that 
the high tolerance for carbohydrates in 
hypopituitary states is due to an increase 
of the insulin content of the blood due 
to withdrawal of the counteractive an- 
terior lobe principle.” In a recent personal 
letter, Cushing states : “Unquestionably 
all the old states that we orginally de- 
scribed as hypophyseopriva in dogs after 
hypophysectomy were due to hyperin- 
sulinism though we had no means of de- 
termining this in years gone by.” 

Cushing has described very graphic- 
ally the relationship of the pituitary to 
the thyroid, adrenals and pancreas. He 
shows that with h37perpituitarism there 
is not only hypertrophy of the hypo- 
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phj'sis, but enlargement of the thyroid, 
adrenals and thymus, though as yet there 
is no proof that the latter has any 
bearing on carbohydrate metabolism ; 
and that in hypopituitarism the hypo- 
physis atrophies and along with it the 
thyroid, adrenals and thymus become 
smaller in size. J. B. Collip’s thyro- 
tropic and adrenotropic hormones con- 
firm Cushing’s opinion that the thyroids 
and adrenals hypertrophy with the hypo- 
physis; but the atrophy of the thyroids 
and adrenals coincidental with atrophy 
of the hypophysis may not be explained 
entirely by antitropic hormones. 

K. J. Anselmino and F. Hoffmann 
show that an anterior pituitary extract 
increases the size and number of the 
islands of Langerhans in the pancreas 
of the rat. They believe that this effect 
is due to a specific pituitary hormone, 
for which they suggest the name of 
" pancreatrophic substance/’ With the use 
of the “pancreatrophic substance” in the 
rat, liver glycogen disappears almost 
completely. Anselmino and Hoflfmann 
conclude that this hormone stimulates 
the insulin production of the islands of 
Langerhans. Their work has not yet 
been confirmed by others. 

Evans and Houssay believe that the 
anterior lobe of the pituitary controls 
carbohydrate metabolism; that so long 
as the secretions of the pituitary and the 
islands of Langerhans are in balance, the 
blood sugar levels remain within normal 
limits, but that an excess of pituitary 
secretion inhibits the secretion of in- 
sulin, resulting in hypoinsulinism (di- 
abetes mellitus) . The converse is true 
that a deficiency of the secretion of the 
anterior lobe allows more or less un- 
restrained secretion of insulin (hyper- 
insulinism), of which h 3 ^oglycemia is a 
manifestation. 

M. A. Goldzieher (Endocrinology 20; 
86 (Jan.) 1936), in reporting 112 cases 
of chronic hypoglycemia estimated that 


88 cases showed evidences of hypo- 
pituitarism. In this group there was 1 
case of Simmonds’ disease, 1 basophile 
adenoma, 14 cases of adiposogenital 
dystrophy, while the others were “char- 
acterized by typical fat distribution, 
postural hypotension and inadequate rise 
of the basal metabolism rate after a 
protein meal, typical blood picture and 
dysplasia of the cranium on x-ray ex- 
amination.” Goldzieher’s treatment con- 
sisted of organotherapy and dietary 
measures suited to the needs of the in- 
dividual patient, giving largely 5 and 10 
per cent, carbohydrates, with 6 daily 
feedings. In the pituitary group he com- 
bined injections of a fresh anterior 
lobe extract. He reports that the hyiDO- 
glycemia disappeared gradually after a 
few weeks’ treatment. In one of Gold- 
zieher’s hypopituitary cases an opci-ation 
was performed but resection of two- 
thirds of a normal j^ancreas failed to 
give relief from the symptoms. 

Thyroid Hyperinsulinism. — It 
seems definitely settled that accelerated 
thyroid secretion, by increasing metab- 
olism, releases glycogen from its re- 
positories in the liver, probably through 
the synergistic glycogenolitic action of 
the thyroid with the adrenals. It is also 
evident that when there is hypothyroid- 
ism, a decreased amount of glycogen 
would be released from the liver and 
hypoglycemia would result, particularly 
with a normal pancreas, under which 
conditions there would be relative 
hyperinsulinism. 

Zondek, in his recently pitblishod book 
on “Endocrine Disorders,” discusses the 
interdependence of hormonal glands, 
stating : “The thyroid gland and the 
islet system of the pancreas inhibit each 
other. As thyroid function is diminished 
or ceases, the islet system obtains rel- 
ative or absolute predominance. Since 
the extent of carbohydrate assimilation 
depends upon islet function, sugar toler- 
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ance is abnormally increased in thyroi- 
dectomized animals and myxedematous 
individuals/' 

J, P. Costello ( J. Missouri M. A. 33 : 
88 (Mar.) 1936) reported a case of 
cretinism with hypoglycemia. His patient, 
a child 10 years old, weighed only 22 
pounds, and presented the clinical picture 
of cretinism. She had frequent and 
recurring attacks of convulsions resem- 
bling epilepsy. The patient, when given 
thyroid extract and sugar, 5 ounces (150 
Gm.) a day, improved remarkably, and 
likewise the blood sugar readings were 
higher. Costello was of the impression 
that in this patient the pancreas was 
overfunctioning, due to lack of the an- 
tagonistic effect of the thyroid. He 
found that there was only a temporary 
rise of the blood sugar when the glucose 
was added to the diet of his patient, 
in whom he believed there was a com- 
plete emptying of the stores of glycogen 
in the liver, which is common in hypo- 
thyroidism. Costello advised blood sugar 
studies on all cretins and other cases 
of hypothyroidism, 

H. Marx, of the University of Berlin 
(Deutsche med. Wchnschr. 62:843 
(May 22), 1936), reported a case of 
myxedema in a woman age S3 in whom 
the blood sugar fell to 17 mg, per cent. 
After intravenous dextrose the blood 
sugar rose to 218 mg. per 100 c.c. of 
blood, but later fell to 30 and SO mg. 
Thyroxin was given, after which the 
blood sugar became normal. This patient 
also had chronic nephritis and died in 
uremic coma 14 days later. The autopsy 
showed complete destruction of the hypo- 
physis. Since the hypophysis and thyroid 
are synergistic, it is possible that the 
hypophysis may have been a factor 
in this case. 

Abrams and Gilligan, in studying the 
carbohydrate metabolism in human hypo- 
thyroidism induced by total ablation of 
the thyroid gland, found that it was 


not significantly influenced except when 
derangements of carbohydrate metab- 
olism were evident. Prior to the opera- 
tions they found that the signs and 
symptoms of mild hyperinsulinism were 
manifest in patients wdth hypothyroid- 
ism, at the same level in blood sugar 
as patients with normal basal metabolic 
rates. It seems probable from these 
studies that with normal functioning in- 
sulin apparatus hypoglycemia is not so 
apt to result as when hyperinsulinism 
existed prior to the operation. 

Womack expresses the opinion that 
at times it may be necessary for the body 
to utilize the secretion of the thyroid 
gland in hypoglycemia to maintain blood 
sugar homeostasis. Womack reports a 
very interesting case with the anomalous 
condition of a goiter and hyperthyroid- 
ism, associated with very low blood 
sugar readings and hypoglycemic symp- 
toms- Since the hypoglycemic symptoms 
were serious and of the greatest impor- 
tance, Womack suspected an islet cell 
adenoma and operated upon the patient. 
A normal appearing pancreas was found 
and a subtotal pancreatectomy was 
performed, following which the thyroid 
decreased in size to normal, the symptoms 
of hyperthyroidism subsided, and the 
patient’s basal metabolic rate became 
normal after the operation. In other 
words, Womack felt, and the results in 
the case seemed to prove, that the hyper- 
thyroidism was compensatory in an ef- 
fort to release the glycogen stores from 
the liver to raise blood sugar levels, in 
spite of the hyperinsulinism. 

Womack mentions a case of L. F. 
Aitken in which compensatory hyper- 
activity of the thyroid was associated 
with hypoglycemia. In this patient, am- 
nesia, automatism, confusion, and uncon- 
sciousness occurred before breakfast. 
Several months later she had character- 
istic clinical picture of Graves' disease, 
her basal metabolic rate having been 
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plus 80 per cent. With the appearance 
of hj'perthyroidism the symptoms refer- 
able to hypoglycemia became lessened. 
A subtotal thyroidectomy was done, fol- 
lowing which the hypoglycemic symp- 
toms increased in severity. Exploration 
of the pancreas showed a beta cell 
adenoma, the removal of which restored 
normal carbohydrate metabolism. Later, 
the patient developed evidences of hypo- 
thyroidism and is now being given IY 2 
to 2 grains (0.1 to 0.13 Gm.) of desic- 
cated thyroid daily. 

Womack cites Burns and Marx as 
having noted in studying the relation 
of the thyroid gland to the action of 
insulin, that “the presence of large 
amounts of thyroid hormone in the 
circulation enables the organism to pre- 
vent the occurrence of severe hypo- 
glycemia in spite of the injection of 
relatively large doses of insulin. How- 
ever, when the liver had been depleted 
completely of available glycogen the 
thyroid hormone did not prevent the 
hypoglycemia. ” 

In Goldzieher’s (loc cit.) study of 112 
cases of chronic hypoglycemia 20 patients 
presented evidences of hypothyroidism. 
Many other cases of spontaneous hypo- 
glycemia in hypothyroidism patients have 
been reported, so it would seem advisable 
to make routine blood sugar studies on 
all patients whose basal metabolic rate 
is below normal. 

Suprarenal Hyperinsulinism . — 
Adrenin (epinephrine or adrenalin), the 
internal secretion of the medullary por- 
tion of the suprarenal glands, transforms 
liver glycogen and, to a less extent, mus- 
cle glycogen, into dextrose, which is 
immediately mobilized in the blood. It 
is apparent that when there is a defi- 
ciency in the secretion of the suprarenal 
glands, antagonistic to insulin secretion, 
there must be hypoglycemia. 

Cannon, in his chapter on “Homeo- 
stasis of Blood Sugar” in his admirable 


book on “The Wisdom of the Body,” 
shows that when the vagoinsular sys- 
tem is in the ascendency and the sym- 
pathicoadrenal function is depressed, 
hypoglycemia results. Cannon also calls 
attention to the fact that the symptoms of 
hypoglycemia are identical with those 
symptoms resulting from an overdose 
of adrenalin. He further states that the 
mechanism of convulsions in severe 
hypoglycemia is the spontaneous intro- 
duction into the circulation of a large 
amount of adrenalin, which causes the 
convulsion that releases muscle glycogen 
and raises blood sugar. This explains 
why it is that the hypoglycemic i:)atient, 
following a convulsion, may have a nor- 
mal or even elevated blood sugar. 

Turner reports a case of Addison’s 
disease in which there were clinical evi- 
dences of medullary as well as cortical 
involvement of the adrenals. He ex- 
pressed the opinion that the increased 
sugar tolerance in Addison’s disease is 
associated with “relative hyperinsulinism, 
resulting from degenerative processes 
inter f erring with normal adrenal pro- 
duction.” 

Eiselberg, of Vienna, in an article on 
nutritive allergic symptoms in sponta- 
neous hypoglycemia, reports that a num- 
ber of his allergies have had varying 
symptoms of hypoglycemia. One case, 
a woman age 39, had suffered from 
headaches for several years. She also 
had dull pains in the upper right quad- 
rant, with cramps coming on about 3 
hours after meals. These symptoms 
disappeared after the use of rye bread, 
tea or cocoa, to which she was not 
allergic, but the pains recurred follow- 
ing the use of other foods to which she 
was sensitive. She suffered from 
fatigue, vertigo, tremors and her blood 
sugar readings were low. Eggs and 
zweiback, to which she was sensitive, 
would bring on the attacks with hypo- 
glycemia almost at any time. 
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Another case reported by Eiselberg 
was an allergic woman who had amen- 
orrhoea and spontaneous hypoglycemia, 
with a blood sugar reading of 59 mg. 
per cent. Her symptoms were ameli- 
orated by regulating her diet. 

Hepatogenous Hypoglycemia. — It 
is a well known fact that spontaneous 
hypoglycemia may be a sequence of 
massive infiltration of the liver by car- 
cinomas and other tumors. It may result 
from the use of hepatoxins, as arsephen- 
amine, phenylhydrazine, synthaline, 
phosphorus, mushrooms and other toxins 
that have a predilection for the liver. A 
number of tumors, severe grades of 
chronic hepatitis, congenital malforma- 
tion of the liver, and other massive le- 
sions of the liver, have been reported in 
cases associated with hypoglycemia. 
Cammidge is of the opinion that func- 
tional disorders of the liver, by inter- 
ferring with glycogenesis, were factors 
in most of the 200 cases of spontaneous 
hypoglycemia which he reported in 1922. 
Best is also impressed with the relation 
of the liver to hypoglycemia. Unques- 
tionably, anything that interferes with 
glycogenesis, that prevents the release of 
glycogen from the liver, or that ex- 
hausts the stores of glycogen in the 
liver, will be followed by hypoglycemia. 

Mann and Bollman, in 1933, studying 
the effect of insulin following total re- 
moval of the pancreas and liver, found 
that insulin produced the same precipi- 
tated decrease in blood sugar level after 
the removal of the liver as in the normal 
animal in which the liver had been 
removed. From this observation they 
conclude that the liver is not essential 
for the hypoglycemic function of insulin. 
They first removed the pancreas of dogs, 
and 3 or 4 days later removed the liver. 
Determinations of the blood sugars were 
made before the removal of the liver 
and at half-hour intervals subsequently. 
Two or 3 hours after the removal of the 


liver, when the blood sugar was still high, 
they gave large doses of insulin iiitra- 
veneously to the animals and the blood 
sugar rate was determined at half-hour 
intervals. The increased rate of sugar 
disappearance from the circulation after 
the administration of insulin was so 
great that they conclude : “There can 
be no question that the liver is not essen- 
tial for the hypoglycemia action of 
insulin.” It would seem that with de- 
creased glycogenesis or decreased utili- 
zation of glycogen and a normal func- 
tioning pancreas, hypoglycemia would 
result from a relative excess of insulin. 

A number of cases of chronic hypo- 
glycemia in childhood, have been re- 
ported in which there were undoubted 
evidences of hepatic disease that could 
account for the hypoglycemia. Kramer 
(Jr. Pediat. 5:291 (Sept.) 1934) re- 
ports such a case — an infant 6 months 
old with poor appetite, weakness, faint- 
ing spells and generalized convulsions. 
The blood sugar was 18 mg. per 100 c.c. 
of blood. The convulsions persisted and 
later the blood sugar was 8.3 mg. per 
100 c.c. of blood and a spinal fluid blood 
sugar was 1 1 .3 mg. The autopsy showed 
a very large liver in which no normal 
liver cells were found. The pancreas 
appeared normal. 

Pancreatic Hyperinsulinism. — In 
the majority of reported cases of spon- 
taneous hypoglycemia the cause lies in 
an actual excessive secretion of insulin 
by the islet cells of the pancreas. 

The recently recognized disease entity, 
hyperinsulinism, is being diagnosed with 
increasing frequency. Cases have been 
reported in practically every country in 
the world in which medical journals 
are published. It is interesting to ob- 
serve the influence of American litera- 
ture on clinical practice in foreign 
countries, and it is pleasing to note that 
in nearly all the articles on hyperinsulin- 
ism and spontaneous hypoglycemia in 
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foreign journals the authors have been 
generous in their references to contri- 
butions on the subject by American 
pln-sicians. So many valuable contribu- 
tions on hyperinsulinism and spontane- 
ous hypoglycemia of pancreatic origin 
have been made to medical literature that 
it is not possible to mention even the 
names of the clinicians who have been 
pioneers in this new field of medicine. 

While the nomenclature of disease is 
not essential in clinical studies, it seems 
advisable to consider the terminology in 
the diagnosis of hyperinsulinism and 
spontaneous hypoglycemia. Most of the 
cases reported have been called by the 
authors reporting them hyperinsulinism, 
though the terms “spontaneous hypogly- 
cemia” and “chronic hypoglycemia” are 
also used. Hyperglycevim is a condition 
of the blood, not a disease entity, some^ 
times secondary to many endocrine dis- 
orders that result in actual or relative de- 
crease in the secretion of insulin 
(hypoinsulinism). No one would think 
of reporting a case of diabetes as hyper- 
glycemia. Hypoglycemia is also a con- 
dition of the blood, not a disease entity, 
resulting from and secondary to many 
disorders of metabolism, that may cause 
actual or relative excessive secretion of 
insulin (hyperinsulinism). 

Since the term hypoglycemia does not 
identify the organ or organs that cause 
the disturbances of metabolism resulting 
in actual or relative excessive secretion of 
insulin, its use is not acceptable in diag- 
nostic terminology as outlined in the 
book prepared by the committee on 
Standard. Classified Nomenclature of 
Disease.” 

From the accumulated data in reports 
of several hundred cases of hyperinsu- 


linism and chronic hypoglycemia, it may 
be assumed that in any case in which 
hypoglycemic symptoms appear, unless 
there are evidences of diseases of the 
pituitary, thyroid, adrenals or liver, 
hyperinsulinism is being dealt with. 
When the pituitary, thyroids or the 
suprarenals are the pidmary organs in- 
volved in the production of hyperinsulin- 
ism, it would seem that, according to 
scientific nomenclature, the diagnosis 
should be recorded as pituitaiy hyper- 
insulinism, thyroid hyperinsulinism and 
suprarenal hyperinsulinism. When pri- 
mary disease or disorder of the liver 
is considered as the cause of hypo- 
glycemia, with an assumed normal 
pancreas, relative hyperinsulinism is per- 
haps a factor in the hypoglycemia. How- 
ever, in such cases it would seem 
advisable in recording a diagnosis, to 
name the primary disease of the liver 
with hypoglycemia as a secondary 
condition. 

The question of nomenclature is not 
of material consequence. It is impox-tant, 
however, for the physician, whatever 
specialty he may practice, to know that 
hyperinsulinism, or spontaneous hyj^o- 
glycemia, is a common disox'dcr or dis- 
ease, relatively more frequent than the 
opposite condition, diabetes mellitus 
(hypoinsulinism). The general practi- 
tioner, particularly, should familiarize 
himself with the wide variety of symp- 
toms that occur in hyperinsulinisixi, be- 
cause by recognizing the disease, he may 
prescribe the diet that will relieve many 
patients who otherwise would be dis- 
satisfied with his services and pass on, 
unrelieved, into the hands of other 
physicians. 



DISEASES OF METABOLISM. 


197 


OBESITY 

By Joseph T. Beakdwood, Jr., A.B., M.D. 


Etiological Factors . — ^There is con- 
siderable dispute as to the exact role 
that the endocrine glands might play in 
any given case of obesity. It is obvious 
that thyroid deficiency and basophilism 
are accompanied by obesity but up to 
the present time the only glandular 
product which is of any marked value 
in the treatment of obesity is thyroid. 
While the other products may produce 
marked relief from the symptoms of 
glandular deficiency by themselves, they 
seldom cause a weight loss. Then, too, 
there are many cases of endocrinopathy 
which are not attended by obesity. 

It has been maintained by many in- 
vestigators that there must be other 
factors involved in the vast majority of 
cases. E. Spriggs, A. J. Leigh, H. 
Gardiner-Hall and D. Hunter (Proc. 
Roy. Soc. Med. 29:411 (Mar.) 1936) 
point out that in 60 to 75 per cent, of 
their cases they were able to obtain a 
family history of obesity. They believe 
that the true exogenous obesity is rare, 
i. e., obesity resulting from a storage of 
excessive food intake because of inade- 
quate exercise in a person whose 
metabolism is normal. It can be seen 
that bakers, cooks and those who in- 
dulge in alcohol might well have a 
marked difference between their energy 
intake and output. 

The physiological problem of weight 
they believe to be due to appetite and 
activity which is definitely bound up with 
soni’e internal mechanism due to the 
chromosomal constitution of the indi- 
vidual. They postulate that hormonal in- 
fluences are responsible for the peculiar 
response to excess food and its utiliza- 
tion, and that the abnormality is due to 
overactivity on the anabolic rather than 
the katabolic side of the picture, and 
that, as a result, there is this storage of 


excessive food in the form of fat which 
is quite independent of other oxidation 
processes of the body. 

G. Booth and J. M. Strang (Arch. 
Int. Med. 57 : 533 (Mar.) 1936) report 
the results of investigations of blood- 
pressure and surface temperature de- 
termined after a meal of meat designed 
to attain satiety in 19 normal and 14 
obese individuals. The response of the 
blood-pressure was identical in the two 
groups and possibly due solely to the 
work of eating. In the group of normal 
weight there was an elevation of the 
temperature of the skin beginning shortly 
after the start of the meal and reaching 
a maximum of 2° C. in 60 minutes. 
The elevation of the skin temperature 
in the obese group was definitely dimin- 
ished, and delayed as compared with 
that of the group of normal weight. 
This difference and reaction may be one 
factor in the delayed sensation of satiety 
in obese persons and therefore a con- 
trolling factor in the determination of 
the large intake of these individuals. 

Treatment . — The most recent review 
of this subject is that of J. J. Short and 
H. J. Johnson (J. A. M. A. 106: 1776 
(May 23) 1936) who feel that it is 
more important to determine the total 
metabolism than the basal metabolism. 
The latter is considered as the heat pro- 
duction per unit of body surface per 
unit of time, while the total metabolism 
is the heat production of the organism 
as a whole per unit of time — both of 
these measurements being taken at com- 
plete rest. These investigators performed 
an ingenious experiment to show the 
low energy production of the fat: a long 
needle with a thermocouple at the point 
was introduced through a thick layer 
of fat in the gluteal regions of obese 
individuals. The temperatures were re- 
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corded b^’ means of an electrical record- 
ing apparatus. It was found that the 
lowest temperature was just beneath the 
skin, and that the temperature gradually 
rose as the muscle was approached. A 
sudden abrupt elevation to the usual 
body temperature was finally noted and 
was assumed to be at the point of entry 
of the thermocouple into the muscle. 

These observers found a tendency to 
an increased basal metabolic rate which 
increased with the greater degrees of 
obesity, and they also found that the 
upper trend of metabolism is much more 
noticeable in the total heat production 
which averaged for all of their cases 
22.5 per cent, above the normal. 

It is evident from the foregoing that 
there is an increase in total metabolism 
in obesity. Since fat is comparatively 
inert, this increased heat production must 
be brought about by an increased activity 
of the muscle and gland tissue of the 
body. These are apparently stimulated 
to a higher rate of oxidation and an in- 
crease of heat and energy production. 
Other things being equal, the increase of 
heat production is directly proportional 
to the increase of surface area and, 
conversely, a reduction in weight brings 
about a reduction of total metabolism 
in direct proportion to the reduction of 
surface area. 

Since in obesity there is already an 
increased total metabolism, the giving 
of metabolic stimulants in the form 
either of thyroid preparations or drugs 
such as dinitrophenol is entirely illogical. 
Short and Johnson have found that even 
small doses of thyroid extract have been 
followed by evidence of thyroid intoxica- 
tion, and they believe that thyroid should 
only be used in those cases which show 
a drop in the basal metabolic rate after 
being placed on a proper dietary regime. 

Dinitrophenol. — Untoward Ejfects. 
— Following the introduction of dini- 
trophenol as a metabolic stimulant by 


W. C. Cutting, H. G. Mehrtens and 
M. L. Tainter in 1933, there was a wide 
use of this drug — not only by the pro- 
fession, but also in the form of many 
popularly-advertised reducing remedies. 
It would seem of some interest, in view 
of the many untoward effects and un- 
fortunate complications of its use, to 
briefly review the toxic symptoms that 
might follow its use. Certain individuals 
are undoubtedly more hypersensitive to 
this drug than others, but attempts to 
determine in advance individual sensi- 
tivity have been for the most part un- 
satisfactory, according to G. M. Frumess 
and E. Matzger. 

The earliest toxic reactions from dini- 
trophenol are headache, mild chest pains, 
backache, excessive sweating, feeling of 
warmth, night sweats, lassitude, nervous- 
ness, tachycardia, palpitation, lowei-ing 
of blood-pressure ; as the toxicity in- 
creases the following may result : vertigo, 
pharyngitis, otitismedia, abdominal pain, 
derangement of taste, toxic hepatitis with 
jaundice, maculopapular erythemia, urti- 
caria, edema, purpura, extreme itching, 
delirium, high temperature and death. 

J. M. Hitch and W. F. Schwartz (J. 
A. M. A. 106:2130. (June 20) 1936) 
present a very complete review of the 
unfavorable reports following the use 
of this drug. There have been 7 fatali- 
ties reported from dinitrophenol and 1 
from dinitrocresol — 2 of these were due 
to overdosage ; 4 occurred in patients 
taking a dosage within the theraiicutic 
range and possibly represent an allergic 
response ; the remaining 2 died as a 
result of a complicating agi-anulocytosis. 
Thirty cases of polyneuritis have been 
recorded; 14 cases of rapidly developing 
cataracts, varying in time from 3 to 18 
months after taking the drug. The 
smallest amount taken was 135 grains 
(4.5 Gni.), the lai-gest 1900 grains 
(63.3 Gm.), the average dose being 870 
grains (29 Gm.). These authors feel 
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that too little emphasis has been placed 
upon the cardio-toxic effect of dini- 
trophenol, and state that electrocardio- 
graphic changes, mostly alterations in 
the T-waves, have been reported as oc- 
curring as soon as 2 weeks after the 
drug was started, and lasting up to 10 
weeks after its discontinuance. They 
also report a case of extensive exfoliative 
dermatitis in which practically all of the 
skin of the body was involved and which 
had lasted at the time of the report 
10% months. 

It would seem, in view of the many 
adverse reports and the multiplicity of 
complications that may result, that dini- 
trophenol is a drug which should not be 
used except under the most carefully 
regulated conditions, and then only with 
a full realization of the many untoward 
effects that may be encountered. 

Exercise. — The value of exercise as 
an adjunct in the treatment of obesity 
has been the subject of considerable 
differences of opinion. While most 
writers are in accord that proper ex- 
excise will aid in weight reduction, 
strenuous exercise seems to be contra- 
indicated in many obese individuals be- 
cause of the condition of the cardio- 
vascular system. Then, too, exercise 
to be of much value must ^be indulged 
in regularly, and this presents a very 
practical problem to those who are un- 
able to indulge in regular out-door ex- 
ercise. The usual calisthenics suggested 
for aid in reduction are probably of 
little practical value in the first place 
and in the second must be performed 
in the privacy of the boudoir. It is of 
interest to read the suggestions of 
A. H. Douthwaite (Brit. M. J. 2:344 


(Aug. 15) 1936), who points out that 
fat rarely accumulates over a muscle 
which is exercised regularly, and that 
most of the usual exercises prescribed 
for obesity neglect altogether the ab- 
dominal muscles, which must be kept 
in good condition in order to avoid the 
characteristic sag and pot-bellied appear- 
ance. He believes that any set of ex- 
ercises should be of such character that 
they could be indulged in the home or 
office at frequent intervals through the 
day without causing any undue comment 
from others, and he suggests the follow- 
ing unique group of procedures : 

1. Contract and expand the abdominal mus- 
cles while sitting or standing. This causes 
development of the recti and some extent the 
oblique. 

2. Exercise the oblique and quadratus lum- 
borum by standing and drawing the hips and 
lower ribs together first on one side and then 
on the other. This exercise can also be done 
in the sitting position after practice. Dou- 
thwaite suggests placing the finger tips over 
the muscles to be exercised as a means of 
educating the patient concerning the different 
muscle groups. 

3. The pelvic floor can be strengthened by 
alternately drawing up and relaxing the anus. 
This apparently will prevent relaxed perineum 
so often present in fat people, and which may 
be a factor in constipation, hemorrhoids, and 
urinary incontinence. 

4. The back should be developed to avoid 
poor posture. The head and body should be 
carried erect, and the lower abdominal mus- 
cles held tight. 

While these exercises may seem a bit 
fantastic, according to the author they 
are helpful if done regularly enough to 
become a habit, and most of them have 
the advantage that they can be carried 
on from time to time during the day 
regardless of the patient’s o^her activities. 
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DISEASES OF THE RESPIRATORY TRACT 

By Frank Walton Burge, M.D. 


AMEBIASIS, PLEUROPUL- 
MONARY. — Pleuropulmonary com- 
plications of amebiasis occur much more 
frequently than is generally supposed, 
according to A. Ochsner and M. De- 
Bakey (J. Thoracic Surg. 5:225 (Feb.) 
1936). They were observed in 15.8 per 
cent, of 2490 reported and in 15.7 per 
cent, of the authors'' 95 consecutive 
cases of amebic hepatic abscess. 

The greatest number (38 per cent.) 
of the patients in the collected series 
were in their thirties while the' greatest 
number (40 per cent.) of the authors’ 
series were in their fifties. 

There were more males than females 
involved ; 96.2 per cent, in the collected 
series and 93.3 per cent, in the authors’ 
series. Also, in the authors’ series, 9 
patients were white and 6 colored. 

XJ sually , pleuropulmonary complica- 
tions of amebiasis are caused by an ex- 
tension of an amebic hepatic abscess. 
Perforation of the abscess usually oc- 
curs into the lung or bronchus and 
rarely into the free pleural space. Very 
rarely, hematogenous pulmonary amebic 
abscesses may occur. 

Pleuropulmonary amebic infections 
are classified into 5 ‘groups, depending 
upon the type of pleuropulmonary in- 
volvement : 

1. Hematogenous pulmonary abscess 
without liver involvement. 

2. Hematogenous pulmonary abscess 
and independent liver abscess. 

3. Pulmonary abscess extending from 
liver abscess, 

4. Bronchohepatic fistula with little 
pulmonary involvement. 

5. Empyema extending from liver 
abscess. 

In the collected series, 14.3 per cent, 
were group 1 infections, 10.4 per cent, 
group 2 infections, 37,2 per cent, were 


group 3 infections, 19.6 per cent, were 
group 4 infections, and 17.6 per cent, 
were group 5 infections. In a group of 
15 cases, 46.6 per cent, were group 3 
infections, 20 per cent, were group 4 in- 
fections, and 33.3 per cent, were group 
5 infections. 

Diagnosis , — Clinical signs of pleuro- 
pulmonary amebiasis are chiefly : cough, 
expectoration, fever, diarrhea, enlarged 
and tender liver, pain in chest, and 
cachexia. In the collected series, cough 
and expectoration were present in 92,5 
per cent, of the cases, fever in 43.2 per 
cent., a history of a previous diarrhea 
was obtained in 41 per cent., diarrhea 
was present in 33.5 per cent., enlarged 
liver was present in 39.7 per cent.^ and 
chest pain in 31.3 per cent. The expec- 
toration of chocolate-sauce pus is indica- 
tive of a communication between a liver 
abscess and a bronchus and is of diag- 
nostic importance. Pulmonary signs 
are consolidation and cavitation. Mod- 
erate leukocytosis without concomitant 
increase in the number of polymorpho- 
nuclears is present. Marked leukocy- 
tosis indicates a secondary infection. 

X-ray examination shows elevation 
and immobility of the diaphragm and a 
shadow at the right base, particularly 
in cases where a pulmonary abscess ex- 
tends from a liver abscess. The shadow 
is triangular, with the base below and 
the apex above. 

The diagnosis is made on the basis of 
the chocolate-sauce pus and the presence 
of amebas in the sputum and aspirated 
material. 

Prognosis , — This is dependent upon 
the type of infection and the therapy 
employed, but probably more ux^on the 
latter. 

In the collected series of cases the 
mortality in the various groups was : 
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group 2, 81.2 per cent.; group 5, 77.7 
per cent. ; group 3, 43.2 per cent ; group 
4, 10 per cent. ; group 1, 4.5 per cent. 
Cases treated with open drainage only, 
showed the highest mortality, 48.2 per 
cent. Cases treated with emetine only, 
showed the lowest mortality, 5.4 per 
cent. Cases treated with both emetine 
and open drainage, showed a mortality 
of 16.6 per cent. Total mortality in the 
collected series was 41.1 per cent. 

Of the cases in the collected series 
treated without emetine, 43.9 per cent, 
recovered; while 91.8 per cent, of those 
cases treated with emetine recovered. 
Of the authors’ series, 40 per cent, of 
those treated without emetine recovered, 
and 100 per cent, of those treated with 
emetine recovered. 

Treatineiit. — The treatment of 
pleuropulmonary amebiasis - consists of 
the administration of emetine and 
aspiration of abscesses that are not 
sufficiently evacuated through the bron- 
chus. Open drainage is only done' in- 
cases of secondary infection. 

BRONGHOMYCOSIS. — R. 

Fawcitt (Brit. J. Radiol. 9:172 (Mar.) 
1936) describes a lung condition occur- 
ring in the farming communities of 
South Cumberland, the Lake District, 
and Westmoreland, which is attributed 
to the inhalation of a dust-borne fungus. 
For this condition the name ‘"broncho- 
mycosis feniseciorum’^ (bronchomycosis 
of haymakers and harvesters) has been 
coined. 

There are said to be more than 
100,000 identified species of fungi. 

Castellani classified bronchomycoses 
as follows : 

1. Those due to yeast-like fungi, vis., 
fungi of the types monilia, cryptococcus, 
saccharomyces, blastomycoides, and en- 
domyces. 

2. Those due to filamentous fungi : 
(a) fungi of the slender type, vis.. 


nocardia, anasromyces, and vibriothrix ; 
(b) those of a larger type, vis., oidium 
and hemispora; and (c) those with 
typical fruitification, vis., aspergillus, 
penicillium, mucor, rhizomucor, acre- 
moniella, sporotrichum, and acladium. 

When the sputum is collected with 
due care to prevent outside contamina- 
tions and is examined at once, there are 
3 possibilities : 

1. The fungus, though present, is 
not virulent and not pathogenic, and 
lives saprophytically in the bronchi. 
When injected intravenously or directly 
into the lung of a rabbit, such fungus 
will produce no general or localized 
lesions. 

- 2. The fungus is only a secondary 
invader. Under these circumstances in- 
travenous inoculation of a rabbit with 
the fungus will cause death from a gen- 
eralized fungus septicemia, but intra- 
pulmonary inoculation will not produce 
any localized nodular lesions in the 
lungs. 

3. The fungus is the primary cause 
of the bronchoalveolar condition. Under 
such conditions intrapulmonary inocula- 
tion of a rabbit will produce a charac- 
teristic nodular appearance of the lung 
and the animal will die spontaneously 
in from 15 to 21 days with both lungs 
infected. The nodules are usually about 
Ys inch in diameter. They may coalesce 
and become caseous. There is no inter- 
vening pneumonia, but some congestion, 
and the fungi and spores may be recov- 
ered from the nodules. 

When these criteria are met in the 
absence of tubercle bacilli and the spu- 
tum yields fungi which are pathogenic 
to experimental animals, a diagnosis of 
bronchomycosis of the primary type 
may be made. 

. The condition, simulates tuberculosis, 
being accompanied by a cough, muco- 
purulent sputum, cyanosis, frequent 
attacks of severe dyspnea on slight 
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exertion, patches o£ dullness and crepi- 
tation, rales, ronchi, and areas of in- 
creased vocal resonance. 

The x-rays show a fine mottling 
throughout both lung fields except in 
the apices, which are clear, and a con- 
siderable amount of emphysema. These 
conditions are superseded by a general- 
ized fibrosis as the condition improves 
or associated with fibrous rings walling 
of? small cavities or surrounding calci- 
fied nodules. 

There are 3 types of bronchomycoses : 
bronchoaspergillosis, bronchopenicilliosis, 
and bronchomucormycosis. 

Seven cases of bronchomycosis are 
reported occurring in farmers. The 
symptoms of the disease developed rap- 
idly during the movement of dusty, 
mouldy hay in a wet season when the 
hay was taken in when it was damp. In 
all the cases the histories and roent- 
genograms were similar. In 1 case com- 
ing to autopsy the silica content was 
normal, 0.15 per cent. In lung infections 
due to the inhalation of inorganic dusts, 
the onset of clinical S3nmptoms and the 
spread of fibrosis are more gradual. 
The fibrosis becomes progressively 
worse. In lung affections due to organic 
dusts, probably fungus infections, the 
onset is more sudden and associated 
with more marked dyspnea, and the 
x-rays frequently show emphysematous 
bullae and patches. Under treatment, 
recovery may take place with consider- 
able fibrosis. 

In bronchomycosis feniseciorum, the 
x-rays show evidence of an atypical 
bronchitis. The condition appears to be 
a definite entity. Its bronchomycotic 
nature is indicated by the following facts i 

1. Fungi were isolated from the 
sputum. 

2. Fungi (aspergillus, penicillium, 
and mucor) were isolated from hay. 

3. In all of the cases mouldy hay was 
the supposed causative factor. 


4. All of the recorded cases belonged 
to the farming class, f. e., they were in- 
dividuals whose daily life brought them 
into particularly close contact with fungi. 

5. Postmortem appearance of the 
lung was similar to that described for 
fungoid conditions. 

6. In most cases ti-eatment with 
potassium iodide, a recognized fungi- 
cide, is curative. 

BRONCHOSPIROMETRY.— -In 

an attempt to separate the sputum from 
each lung in pulmonary tuberculosis, 
H. C. Jacobaeus (Brit. J. Tuberc. 30: 
114 (July) 1936) injected with the aid 
of the bronchoscope different dye solu- 
tions into the bronchi of each lung and 
thus stained differently the sputum from 
each side. In a few instances differ- 
ently stained sputum was obtained and 
then stained for tubercle bacilli and in 
one case sputum with tubercle bacilli 
was obtained from each lung. In cases 
with copious amounts of sputum no use- 
ful results were obtained. 

Following this idea and with the hope 
that separating the air of one lung from 
the other bronchoscopically might be of 
value, at the suggestion of Profe.ssor 
Liljestrand a Pfliiger’s rubber cuff was 
applied around the distal en<l of the 
bronchoscope and the other end con- 
nected with an ordinary Krogh’s spiro- 
meter in order to record the respiration. 
In this procedure (repoi'ted by Hjork- 
man and Frenckner) 2 bronchoscopes 
are used : one is introduced in one of 
the main bronchi, usually the left, be- 
cause it runs for a longer distance with- 
out branching ; the second bronchoscoj^e 
ends in the trachea. Both ends of the 
bronchoscopes are surrounded by rub- 
ber cuffs that are inflatable, thus shut- 
ting off the air from each lung. The 
respired air is brought from the lung 
to the separate spirometers and the 
respiratory movements are recorded on 
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a kymograph, one lung above the other. 
In this way the respiratory movements 
are recorded simultaneously and are 
easily compared. During the procedure 
the CO 2 elimination is also determined. 

The bronchoscopy is done under local 
anesthesia, using 2 per cent, percaine 
solution. No pain is experienced but 
occasionally an uncomfortable sensation 
of suffocation is experienced by the 
patient. More than 150 tests have been 
made without accident other than an 
occasional slight temperature rise dur- 
ing the next few days. 

The procedure has been done on 
normal as well as ill subjects and it has 
been found that the right lung is slightly 
more active in respiration, showing S3 
to 56 per cent., while the left lung shows 
44 to 47 per cent. Bjorkman experi- 
mented with patients in various positions 
in order to determine whether posture 
affected respiration. It has generally 
been assumed that the upper lobe would 
inflate more completely than the lower 
compressed lobe. However, the postural 
experiments revealed the opposite, both 
in regard to respiration and oxygen in- 
take, the difference mounting to about 
10 per cent. It is probable that due to 
the low blood-pressure in the pulmon- 
ary circulation, there is better circula- 
tion of blood through the lower lung. 
Also, it is possible that the diaphragm 
of the dependent part of the chest makes 
bigger excursions than in the upper 
part. This may be of some significance 
in pathological cases, since in diseases 
of one lung or the other it is of some 
importance on which side the patient 
lies. 

Sometime during bronchospirometric 
tests, the subject coughs. Bjorkman has 
observed in both pathological and nor- 
mal conditions that the coughing takes 
the form of sudden and powerful expir- 
ations, which under normal conditions 
are equally powerful in both lungs. 


However, when one lung is diseased 
and the air content diminished, this is 
not the case. In one case of atelectasis 
of the lower right lung, the patient had 
a violent coughing attack during bron- 
chospirometry and nothing was recorded 
on the graph from the diseased lung, 
indicating that the patient was only 
coughing with his sound lung. It is 
probable that there is no air behind that 
can be expired, and, in turn, expel the 
sputum. The nearer the residual air is 
to the respiratory position, the less 
chance there is of the patient coughing. 
This, no doubt, is the case with col- 
lapsed lungs. The lung that is in need 
of getting rid of its pathological secre- 
tions has greater difficulty in dispelling 
sputum by coughing the contents from 
the bronchi. Since learning this, it has 
been observed that a large number of 
unilateral lung cases have difficulty in 
dispelling sputum due to the affected 
lung being unable to cough. In some 
unilateral cases, the patient has been 
caught with a troublesome attack of 
coughing and the mucus has been heard 
rattling in the bronchi, but the attack 
ceased with no sputum having been 
brought up. In these instances it is 
possible that the sputum has been forced 
to return to the affected lung through 
the coughing from the sound lung. It is 
also possible that this difference in the 
ability of the lungs to cough serves as 
a protection against the spread of the 
infection to the healthy lung, from the 
infected lung. 

HEMOPNEUMOTHORAX, 
SPONTANEOUS. — Etiology. — 

Analyzing a case of spontaneous hemo- 
pneumothorax personally observed and 
also those reported in the literature, 
O. R. Jones and C. L. Gilbert (Am. 
Rev. Tuberc. 33:165 (Feb.) 1936) 
were impressed by the great similarity 
between the etiology of idiopathic pneu- 
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mothorax and hemopneuinothorax. The 
factors appear to be the same so far 
as the rupture of the lung and the escape 
of the air into the pleural cavity are 
concerned, whereas the accompanying 
hemorrhage can be explained only on 
the basis of chance. When an emphyse- 
matous bleb ruptures because of in- 
creased intrapulmonary or intrathoracic 
pressure or by external forces, the usual 
occurrence is the escape of air into the 
pleural cavity. If in the course of this 
rupture a blood vessel is torn in the 
wall of the bleb or in the attached 
pleural adhesion, the escape of air is 
accompanied by a hemorrhage, the 
amount of which is determined by the 
size of the involved vessel and also by 
the various intrathoracic reactions re- 
sulting from the outpouring of air and 
blood into the pleural cavity. A case 
reported by Palmer and Taft demon- 
strates the part which chance plays in 
causing either a pneumothorax or a 
hemopneumothorax. 

Prognosis. — In most cases the 
prognosis is good, but depends on the 
amount of the pleural hemorrhage. 

Treatment. — In cases of mild henu- 
OTrhage j this should be conservative, 
whereas in patients suffering from larger 
hemorrhages the blood should be re- 
moved from the pleural cavity and 
air replaced. In some of the latter 
cases surgical methods may be used 
following the removal of blood. 

LUNG. — PULMONARY AB- 
SCESS. — Etiology. ~C. L. Harrell 
(Virginia M. Monthly 63 : 134 (June) 
1936) reported 7 cases of lung abscesses 
where 2 patients developed abscess fol- 
lowing tonsillectomy under general anes- 
thesia; in 4 instances it followed an 
operation on the stomach, the extraction 
of an infected tooth, pneumonia, and a 
very marked oral sepsis ; while the cause 
in 1 case was undetermined. 


Treatment. — C. L. Harrell (Ibid.) 
adds 7 cases of lung abscess to the 16 
that he reported 4 years ago which were 
treated by artificial pneumothorax. 
Nine of the group were cured by this 
method alone, 1 patient died, while 3 
came to operation, 2 of whom got well. 

In producing pneumothorax of a 
tuberculus lung, an endeavor is made 
to collapse the lung completely and hold 
it at rest until it heals. In acute abscess 
or suppurative conditions of the lung, 
the objective is to promote and facilitate 
drainage, as it is through the process 
of drainage that pyogenic infections are 
thrown off and healing takes place. As 
soon as a diagnosis of lung abscess is 
made, small quantities of air should be 
injected in the pleural cavity to act as 
a buffer and prevent the lung from stick- 
ing. The wave-like motion through in- 
spiration and expiration will continue 
and the lung will be in a better position 
to empty itself, and a larger percentage 
will i-ecover in a shorter jjeriod of time. 
In the first series of 16 cases, the short- 
est period under treatment was I month, 
the longest was 6 months. 

Prognosis. — In the second series of 
7 cases, 1 patient died of cerebral ab- 
scess, although from all appearances the 
lung was healing satisfactorily. Two 
patients died while under treatment, one 
from pulmonary hemorrhage and the 
other from lack of cooperation. Doth 
of these were chronic cases and were 
refused by the surgeon. One came to 
operation and recovered, the remaining 
3 patients recovered, with an average of 
3 months under collapse therapy. 

Complete recovery occurred in 12 
cases, or 52.1 per cent., under collapse 
therapy combined with rest, the highest 
percentage of recoveries given under 
any other form of treatment. 

Short wave therapy was employed 
by E. Schliephake (Med. Klin. 32:380 
(Mar. 20) 1936) in pulmonary abscess 
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caused by pnetimonia, influenza, aspira- 
tion of suppurating material, embolism, 
suppurated echinococcus and bronchiec- 
tasis, when surgical treatment seemed 
inadvisable. 

Wave-lengths of 6 and of 12 meters 
were used, depending on the etiology 
and the localization of the abscess. Oc- 
casionally treatments were begun with 
lesser energies and shorter durations 
and gradually both were increased — the 
durations up to 20 or 30 minutes. The 
intervals between the treatments as well 
as the total number differed in the indi- 
vidual cases. Patients received treat- 
ments every day, every second day, or 
twice each week. 

Improvement was often noticeable 
after a few treatments, but the total 
number of treatments was sometimes 20 
and even more than 30. 

Others have used short wave therapy 
successfully in lung abscess. The ap- 
paratus must have great efficiency over 
a great air distance. The success of the 
treatment is dependent on the use of 
the proper technic. Liebesny was un- 
successful as long as he used apparatus 
with inadequate efficiency, but succeeded 
as soon as he employed a different 
apparatus with correct adjustment of the 
electrodes. 

Reported results indicate that large 
suppurations may be absorbed under 
the influence of the short wave field. 
Fiandaca used it on 12 patients with 
gangrenous pulmonary abscesses. 

This method of treatment does not 
tax the patient like a surgical interven- 
tion, and even patients with cardiac in- 
sufficiencies tolerate the treatment well. 
The general condition is frequently im- 
proved after the first treatment. The 
majority of cases heal without any un- 
desirable sequels. In some cases, the 
subsequent x-ray examinations reveal a 
slight, diffuse, turbidity, but in many 


cases later roentgenoscopy discloses 
nothing indicative of a former disorder. 

LUNG CYSTS.— LHag-nosis.—J.D. 
Adamson (Canad. M. A. J. 35 : 1 (July) 
1936) states that the clinical recognition 
of congenital cystic lung has become 
possible only since roentgenography and 
bronchoscopy have come into common 
use. Antemortem diagnosis has been 
made only within the past 10 years. 

The condition has ceased to be a mere 
pathologic curiosity and has become a 
clinical entity of importance. It must 
be kept constantly in mind when making 
a differential diagnosis in chronic pul- 
monary disease of any sort. Interest is 
enhanced by the fact that almost any 
chronic condition of the lung may be 
simulated. Cases have been mistaken for 
and reported as chronic pneumothorax, 
chronic cavitating tuberculosis, chronic 
pleurisy with effusion, diaphragmatic 
hernia, chronic empyema, chronic ab- 
scess neoplasm, etc. 

PULMONARY HEMOR- 
RHAGE. — Treatment. — O. S. Kazar- 
novskaya and V. I. Mordvinkina 
(Problemy Tuberk. No. 7:973, 1936) 
report 96 transfusions with blood 
plasma in 53 patients. Thirty-three of 
the patients had a persistent profuse 
bleeding which had resisted the various 
hemostatic measures, such as administra- 
tion of calcium chloride, autohemo- 
therapy and horse serum. The amount 
of blood plasma infused at one time 
amounted to from 20 to 40 c.c. Hemor- 
rhage was arrested after 1 transfusion 
in 31 cases, after 2 in 9 cases, and after 
3 in 11 cases. The method failed in 2 
instances. It was effective in 96 per cent. 

The plasma was secured from the 
Leningrad Institute for Blood Trans- 
fusion. It is prepared from donors of 
groups A and B. It does not contain 
agglutinins and can be given without 
regard for the blood group of the recipi- 
ent. It does not produce anaphylactic 
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reactions on repeated injections. It dif- 
fers from serum in that it does not 
contain fibrinogen. 

The advantage of this method is that 
only a small dose is required, the action 
is rapid, there are only a few general 
reactions, and there is a total absence 
of a focal reaction. Infusion of blood 
plasma has the effect of increasing blood 
coagulability, the lowering of which 
constitutes one of the most important 
factors in the complicated mechanism of 
pulmonary hemorrhage. 

PULMONARY SEQUES- 
TRUMS. — Pathogenesis. — A. Bertel - 
sen (Hospitalstid. 79:474 (May 5) 
1936) emphasizes that age is a factor 
in the pathogenesis of pulmonary se- 
questrums. In 14 of the 18 cases found 
in the literature in which the age was 
specified, 11 belonged in the older age 
group and 3 patients were between the 
ages of 5 and 11. The tendency to 
thrombosis, possibly due to weakness, is 
an important factor in some instances ; 
in others, the cause may be loosening 
of lung tissue in closely located pul- 
monary abscesses. 

Symptoms . — ^The start is usually a 
fibrinous pneumonia without crisis, con- 
stant high fever and continued pul- 
monary symptoms, indicating a local 
complication. Symptoms of local ab- 
scesses may appear and more often 
empyema may develop. 

Diagnosis . — Diagnosis may not be 
made until after death. After thora- 
cotomy, spontaneous expulsion of the 
sequestrum may lead to a diagnosis. 
The course of the patient’s condition 
may suggest the complication, in which 
case an attempt should be made to 
verify the diagnosis by x-ray examina- 
tion, which may sometimes reveal a 
sequestrum. 

Prognosis.— This is grave. Of the 
18 reported cases, 14 were fatal; in 2 
of the cases with recovery the seques- 


trum was removed spontaneously 
through a thoracotomy, and in 2 by 
operation. 

MAGGOT AND ALLANTOIN 
THERAPY. — Seven cases, in addition 
to the one previously recorded, of mag- 
got therapy in suppurative lesions of 
the lung and pleura^ ai'e reported by 
N, Bethune (J. Thoracic Surg. 5 : 322 
(Feb.) 1936) as well as 1 case treated 
by allantoin alone. Three were cases 
of tuberculous empyema zvith broncho- 
pleural, pleurocutaneous fistula. One of 
these 3 cases was cured following thora- 
coplasty, 1 is permanently improved and 
awaiting thoracoplasty, and 1 died of 
contralateral disease after having shown 
temporary local improvement. One pa- 
tient, with tuberculous osteomyelitis zvith 
bronchocutaneous fistula showed tem- 
porary local improvement and died of 
disseminated disease. One patient with 
recurrent nontub erculous empyema was 
cured. One patient with gangrene of 
the lung showed temporary improve- 
ment, and died of pulmonary hemor- 
rhage not connected with the specific 
therapy. One patient with an abscess of 
the lung was cured. One patient with 
tuberculous empyenui was treated with 
allantoin irrigations but did not improve 
and died. 

Out of a total of 8 cases treated with 
maggots, 4 were cured, 1 was perman- 
ently improved, and 3 were temporarily 
improved followed by death. In one of 
the cured cases, it is possible that the 
maggots played only a minor role in the 
cure. In none of the deaths were the 
maggots even remotely responsible. 

Maggots will not venture into deep 
narrow sinus tracts ; they are surface 
feeders. The wound must be wide open, 
so that maggots are not suitable for 
small openings into the lung or pleura. 

Their natural food is bacterial-laden 
pus. They eat only dead cells; the 
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fouler, the better. They cause no hem- 
orrhage, and do not disturb any living 
tissue. They will not live in healthy 
granulating tissue. Their presence in 
wounds is tolerated only for a com- 
paratively short period of time. Possi- 
bly an antimaggot substance is produced 
in these wounds. 

Maggots will ingest living tubercle 
bacilli and the bacilli are easily found 
in the gut of the larvae. Apparently, 
the maggots suck them in with the free 
floating pus, or easily detachable dead 
cells. The number of bacilli found in 
the wound on direct smear decreases 
and suggests that the bacilli are not just 
excreted back into the wound by the 
maggot. Exactly what happens to the 
bacilli in the gut of the maggot is not 
yet known. 

Maggots are difficult to handle and 
can be a great nuisance in chest cases. 
They are comparatively fragile organ- 
isms, and are difficult to breed unless 
they are given great care and attention 
and special apparatus is used. They 
must be used at the proper period of 
their life cycle. Their life is short. Al- 
though rubber, adhesive tape, liquid 
cement, collodion, Unna's paste, cala- 
mine lotion, and Friar’s balsam was used 
as a cage, none of them were really 
satisfactory in confining them to the 
wound. A superior covering of the cage 
was made from pieces of transparent, 
washed x-ray films, perforated for air, 
with a needle. This was found to be 
better than Baer’s wire gauze netting, 
as the transparency gives a clear view 
of the wound. 

Maggots gave good results in extra- 
pulmonary, but intrathoracic, lesions, 
such as mixed infection tuberculous 
empyema with bronchopleural fistula, 
and nontuberculous foul empyema. 
When used prior to a thoracoplasty, the 
comparatively clean pleuras resulting 


from their use adhered more easily than 
those grossly infected. 

In intrapulmonary lesions, such as 
gangrene or abscess, unless the cavity 
is laid wide open, their use is not 
advocated. 

W. Robinson (J. Bone and Joint Surg, 
17:267 (Apr.) 1935) discovered allan- 
toin to be one of the natural excretions 
of the maggots and suggested its use in 
wounds. 

N. Bethune {loc. cit.) stated that a 
saturated aqueous solution (0.5 per cent.) 
seems to possess no bactericidal effici- 
ency. It will not kill tubercle bacilli, 
staphylococci, or streptococci. However, 
it seems harmless to the tissues. 

Allantoin seems to reduce the coagula- 
tion time of the blood. This may be the 
reason why maggots have not been the 
cause of hemorrhage in wounds. Of 4 
cases observed, the coagulation time of 
the patients’ blood fell in 3 and was un- 
changed in 1 after maggot implantation. 

The blood coagulation time fell in 2 
cases and remained unchanged in 2, 
when mixed with the wound discharges 
before and after maggots had been used. 
In 1 case the blood coagulation time 
fell when it was mixed with pus after 
allantoin irrigations as a check. 

In vitro, the same fall after allantoin 
was added to blood, was noted. For 
example : 

Ccag-ulation time of whole blood , * 7.0 min. 

Coagulation time of blood and dis- 
tilled water (5 c.c. plus 0.5 c.c.) 7.45 min. 

Coagulation time of blood plus 0.5 
per cent, allantoin aqueous solu- 


tion (5 c.c. plus 0.5 c.c.) 5.15 min. 

Coagulation time of blood plus 0.5 
per cent, calcium chloride in dis- 
tilled water 6.0 min. 


In contrast to the above is an experi- 
ment in which 10 gm. (2% drams) of 
the crystalline allantoin was taken by 
mouth, on an empty stomach, and the 
coagulation time of the bldod was checked 
hourly for the next 3 hours. No change 
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was noted. Also, 10 c.c. (2% drams) 
of a 0.5 per cent, aqueous solution of 
allantoin injected intravenously did not 
affect the coagulation time of the sub- 
ject’s blood. Unfortunately, the urinary 
content of allantoin was not checked 
following administration. However, it is 
rather suggestive that the coagulation 
time of the blood of pregnant women 
falls at the same time as there is an 
increase of allantoin in their urine, which 
must be derived from an increased con- 
centration of allantoin in the blood. This, 
of course, may just be coincidence, result- 
ing from other conditions. 

Although it has not been tried, it may 
be possible to stop a generalized oozing 
from a wound by dusting onto the sur- 
face a finely ground-up powder of allan- 
toin crystals- 

MEDI ASTINUM. — TUMORS. 
— Treatment. — P. Bull (Norsk mag. f. 
laegevidensk. 97:329 (Apr.) 1936) 
previously reported 2 cases of dermoid 
cyst in the anterior mediastinum in 1929 
and one of fibromyoxanthoma in 1931 
in which operation was performed; the 
patients are living and well. 

In the first case of microscopic diag- 
nosis of myxosarcoma, the onset was 
sudden, with violent pain in the left side 
of the chest and the left arm and hemo- 
thorax. At the operation, in 1932, a soft 
tumor, the size of an orange, was excoch- 
leated from the posterior mediastinum. 
The patient is well. 

In the second case, a bronchogenic 
cyst, there were sudden laryngospasms 
repeated almost daily for 2 months. 
Transpleural extirpation of the cyst 
was done. Death ' occurred from 
mediastinitis. 

In the third instance, a solid tumor 
microscopically diagnosed as a -fibro- 
blastic tumor of moderate malignity was 
excised from the anterior mediastinum. 
Thoracoplasty was performed and 


complete healing resulted. Nine months 
later hemoptysis occurred, and a cavity 
the size of a walnut appeared under 
the right clavicle. The operative inter- 
vention is believed to have revived an. 
old disorder in the top of the lung. 

In the last case of atypical sarcoma 
in the anterior mediastinum, i^robably 
from a neurofibroma, there had been 
paroxysmal coughing with vomiting and 
a sense of oppression and pain i-adiating 
to the neck. X-ray examination showed 
a tumor the size of an egg in the upper 
left side of the chest. Four months later, 
in January, 1935, the tumor had doubled 
in size. Preceded by artificial pneumo- 
thorax, transpleural extirpation was 
easily accomplished. The tumor was 
situated above the heart, was solid, and 
weighed 184 grams. In December, 1935, 
the patient was well and had been preg- 
nant for 5 months. 

Mediastinal tumors often set in sud- 
denly and with rather unusual symjjtom.s, 
and it may be difficult to determine 
before operation whether the tumor is 
malignant or benign. Roentgenography 
in several planes is necessax'y for localiza- 
fion of the tumor befoi'c .operation. 
Artificial pneumothorax aids in making 
the roentgenogram clearer, and thoraco- 
scopy is probably the best means for 
localizing the tumor and at the same 
time affording an idea of its nature. 

Rectal ether-oil narcosis may be 
advantageous in these interventions. 

ARTIFICIAL PNEUMOMEDI- 
ASTINUM. — Air, injected into the 
mediastinum, is used by L. Condorelli 
(Minerva med. 1 : 81 (Jan. 28) 1936) 
as a contrast medium for x-ray visualiza- 
tion of the mediastinal structures. The 
punctures are made as follows : ' 

The patient is put in the dorsal posi- 
tion without any pillow, having his neck 
in extension. Tf the air is going to be 
injected in - the anterior mediastinal 
cavity, the central point of the supra- 
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sternal fossa is compressed by the surgeon 
with the index finger of the left hand 
and a needle, 10 cm. long and bent at an 
angle of 120"^ 4 cm. from its point, is 
introduced to a depth of from 2.5 to 
3.5 cm. and then inclined so that the 
point of the needle follows the posterior 
aspect of the manubrium steri, which is 
the anterior boundary of the cavity. 
Aspiration through the needle, tem- 
porarily connected to a sterile syringe, 
is performed to avoid insufflation into 
a blood vessel. The pain caused by the 
puncture is slight and no accidents 
follow. 

If the air is to be injected into the 
posterior mediastinal cavity, the needle 
is introduced at the center of the middle 
line of the neck, at a point 2 finger- 
breadths above the fossa suprasternalis, 
as if for a tracheal puncture. When the 
point of the needle reaches the anterior 
wall of the trachea, the needle is inclined 
downward, tangentially to the trachea 
to a point 2 cm. below the suprasternal 
fossa. At this point the air insufflation 
can be performed. 

As a preliminary work for the estab- 
lishment of the aforementioned technic, 
injections of two different colored liquids 
into the mediastinum of cadavers were 
made, and it was found that there is an 
anatomic septum separating the medi- 
astinal anterior and posterior cavities, 
which is formed by the deep layers of 
the middle cervical fascia and the pos- 
terior aspect of the pericardium, in front 
and by the mediastinal pleurae at the 
sides. 

The boundaries of the mediastinal 
cavities and the routes through which 
the colored liquids disseminate them- 
selves after the injection were verified. 
The verifications clarify the significance 
of the x-ray shadows of the mediastinal 
structures in artificial pneumomedias- 
tinum and the mechanism of expansion 
of the air injected. Artificial pneumo- 


mediastinum is of importance in the 
x-ray examination of the mediastinum 
for the diagnosis of pleuromediastinal 
diseases, 

PLEURA. — TUMOR.— I>iag- 
nosis. — W. Bromme, H. P. Nelson and 
T. Findley, Jr. (Am. J. Cancer 24: 334 
(June) 1935) report a case in which 
death occurred from osteosarcomatous 
metastases to the pleura, 13 years after 
the appearance of the primary lesion, 
illustrating the diagnostic value of artifi- 
cial pneumothorax. In this case, the 
biopsy specimens, taken more than 10 
years apart from the two sites, show 
that in occasional instances the human 
organism may harbor sarcoma for a 
time considerably beyond the usual 
experience. Unawareness of this fact 
may, as in the case reported, lead to 
diagnostic uncertainty. Under these 
circumstances, direct confirmation be- 
comes essential and diagnostic pneumo- 
thorax is a valuable aid in the study 
of pleural effusions of doubtful etiology. 
It should be carried to the point where 
complete visualization of the pleural sur- 
faces is possible. 

It may be that diagnostic pneumo- 
thorax is more widespread than the 
current literature would indicate. How- 
ever, it is felt worth while to emphasize 
its special applicability to lesions of the 
lung and pleura masked by effusion. If 
the films are taken while the patient lies 
on his sound side, residual fluid will 
not obscure the costophrenic angle and 
diaphragm in question. 

Judging from the appearance of the 
visceral pleura and the readiness with 
which the lung collapsed, it is possible 
that these Tnetastases had not extended 
from the lung outward, as is usually the 
case iii hematogenous spread. 

PNEUMONIA.— PatAo/ogy. — 

The blood sugar and the urinary chlor- 
ides in 23 cases of pneumonia were 
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studied by S. N. Sinelnikov, R. M. 
Perchik and O. N. Dorokhova (Klin, 
med. 13:1474 (Oct.) 1935), who 
reached the conclusion that pneumonia 
is a condition of a pathologic nondiabetic 
acidosis. Physicochemical alterations 
in the tissue colloids take place because 
of the upset in the acid-base balance in 
favor of acidosis, giving rise to altera- 
tions in the carbohydrate and chloride 
metabolism. It was found that the blood 
sugar in all the cases was raised above 
the normal (from 120 to 160 mg.) dur- 
ing the stage of hyperpyrexia and that 
these figures persisted until the crisis. 
There was a simultaneous sharp fall in 
the excretion of chlorides in the urine 
(from 0.58 to 1.3 mg. of sodium chloride 
24 hours), which persisted until the 
critical fall of the temperature. The 
amount of urine excreted during the 
stage of pyrexia averaged from 500 to 
800 c.c. in 24 hours. Following the 
crisis, the blood sugar returned to normal, 
the urinary excretion rose, and with it 
the amount of excreted sodium chloride 
increased to reach the normal on about 
the eighteenth or twentieth day. The 
increase in the excreted sodium chloride 
was more marked than that of diuresis. 
The use of insulin therapy in the series 
resulted in lowering the mortality to 
almost zero. The chloride metabolism 
was rapidly restored to normal with the 
simultaneous lowering of the hyper- 
glycemia. 

PNEUMOCOCCUS TYPE II 
PNEUM O NI A. — Treatment. — Dur- 
ing 2 consecutive periods, of 3 years 
each, divergent clinical results were 
obtained by M. Finland and H F 
Dowling (Am. J. M. Sc. 191:658 
(May) 1936) in the treatment of pneu- 
mococcus Type II pneumonia. ■ Dur- 
ing the period from November 1929 
through May. 1932, it was possible 
to demonstrate a considerable reduc- 
tion m the mortality and rapid ame- 


lioration of fever and symptoms in 
cases of Type II pneumococcus pneu- 
monia treated with specific antiserum, 
as compared with contemporaneous and 
comparable nonserum treated cases due 
to the same type of pneumococcus. Dur- 
ing this period, no deaths occurred among 
29 patients under 40 years of age, who 
were treated with serum before the end 
of the fourth day of the disease, and 
no cases were encountered in which 
bacteremia first developed or extensions 
of the pulmonary lesions were first noted 
following treatment with the serum. 

In the three succeeding years, from 
June, 1932, through May, 1935, the 
effect of serum treatment on the mor- 
tality was obviously less striking ; clinical 
improvement was often delayed in the 
patients who did recover, and there 
were cases in which extension of the 
pulmonary lesions occurred, or in which 
bacteremia either developed or recurred 
following serum treatment. 

The percentage of serum treated cases 
that died during the latter period was 
almost the same as among the non- 
serum treated cases. The difference in 
results could not be entirely due to the 
greater incidence of bacteremic cases in 
the later period, because the mortality 
among the patients with sterile l>lood 
cultures who were treated at this time 
was almost the same as among non- 
serum treated cases. Also, a number 
of deaths occurred among treated 
patients under 30 years of age. Nor 
could the differences be attributed to 
the inclusion of cases treated with serum 
late in the disease or while moriljund. 
When all patients were excluded who 
had died within 24 hours after the first 
dose of serum, or who received less than 
30 c.c. of serum before the end of the 
fifth day of the disease, the differences 
m the mortality were still great. 

Attention was then directed to the 
amount of serum given. The average 
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total volume o£ serum per patient was 
only slightly less in 1932-1935 than in 
the preceding period. The total amount 
of antibody given each patient was calcu- 
lated, as nearly as possible, on the basis 
of units consistent with a Type II anti- 
body content of 200 units assigned to 
Felton’s standard serum F 146, or 150 
units for the National Institute of 
Health’s standard serum P 11, and the 
average dose in standard units was 
determined. It appeared that the cases 
treated in the years 1932-1935 received, 
on the average, only 30 per cent, of the 
actual amount of Type II antibody given 
to Type II patients during the years 
1929-1932. 

Treatment . — The following tentative 
plan of dosage for Type II pneumococcus 
pneumonia cases is based upon observa- 
tions on the effect of various amounts 
of antibody: 

An amount of Type II antibody equiv- 
lent to 100,000 or, preferably, 150,000 
units of the proposed standard serum, 
should be given to the patient in as short 
an interval as is consistent with the 
avoidance of untoward reactions, as soon 
as the diagnosis is made. 

An additional 200,000 units should 
be given to all cases showing Type II 
pneumococci in the blood culture. This 
amount also should be given in as short 
an interval as is consistent with safety 
and even in spite of apparent improve- 
ment in the patient’s condition. 

Additional amounts of 50,000 to 100,- 
000 units should be given at intervals of 
6 to 12 hours in all cases until the fever 
and other acute symptoms are relieved, 
or until it is shown that these symptoms 
are not due to the Type II pneumococcus 
pneumonia. 

After treatment is once begun, it is 
unwise to permit an interval of more 
than 12 hours to elapse without giving 
further serum, unless the patient is 
relieved of fever and serious symptoms. 


Treatment with antibody beginning 
after the end of the fourth day of illness 
is probably of no benefit, except possibly 
in nonbacteremic cases, and then only if 
treatment is begun during the fifth day. 

The results of blood cultures are the 
most important guide to serum dosage 
in addition to being of great prognostic 
significance. 

The interests of physician and patient 
are best served if only serums of high 
potency in Type II antibody are re- 
leased for treatment of patients with 
pneumonia due to this type. 

PNEUMOCOCCUS TYPE III 
PNEUMONIA. — R. L. Cecil, N. 
Plummer and M. McCall (Am. J. M. 
Sc. 191 : 305 (Mar.) 1936) found that 
pneumococcus Type III ranks third as 
an exciting agent in lobar pneumonia, 
causing 11.8 per cent, of all pneumo- 
coccal pneumonias. It is surpassed only 
by pneumococcus Type I and Type II 
in respect to prevalence. 

The incidence of pneumococcus Type 
III increases with age. In a series of 
500 cases. Type III was responsible for 

32.8 per cent, of all pneumococcal pneu- 
monias that occurred after the age of 60. 

Type III infection is relatively com- 
moner in women than in men. The 
incidence rate for women is 18.2 per 
cent., as compared with 11.6 per cent, 
for men. This is in sharp contrast to 
Type I and Type II infections, where 
the incidence percentage for the two 
latter types is considerably higher for 
males than for females. 

Pneumococcus Type III pneumonia 
is very prone to occur in individuals who 
are already the victim of some chronic 
disease. In the series of 500 cases, 

49.9 per cent, of the patients were 
afflicted with some chronic malady. This 
association of chronic disease with pneu- 
monia was much higher in Type III 
than in Type I or Type II infections. 
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Bacteremia was noted in 29.4 per cent, 
of the Type III patients who were sub- 
jected to blood cultures. 

Prognosis , — The death rate for the 
series of 500 cases of Type III pneu- 
monia was 42.2 per cent., a figure that 
agrees closely with that reported by 
others. In Bellevue Hospital, New York, 
however. Type III pneumonia ranks 
second in severity, being surpassed by 
pneumococcus Type II pneumonia, with 
a death rate of 48.8 per cent. 

The death rate for Type III pneu- 
monia was influenced by the patients’ 
ages and the incidence of chronic 
systemic disease. In bacteremic cases the 
mortality was 85.4 per cent. In patients 
under 40 years, the death rate was 
approximately 20 per cent. ; over 60 
years it was 65.4 per cent. In patients 
without systemic disease, the death rate 
was 32.1 per cent. ; with systemic dis- 
ease the rate was 53.6 per cent. 

Treatment . — There is no satisfactory 
serum therapy for pneumococcus Type 
III pneumonia at the present time. The 
most promising outlook with respect to 
a specific treatment is the enzyme of 
Avery, which destroys the specific car- 
bohydrate in the capsule of pneumo- 
coccus Type III, and which, in the case 
of animals infected experimentally with 
lethal doses of Type III pneumococcus, 
has distinctly curative properties. 

PNEUMONOKONIOSIS (AS- 
BESTOSIS). — L. Martz states that 
asbestosis develops usually from 5 to 15 
years after the beginning of the inhala- 
tion of asbestos dust. 

A. J. Lanza, W. J. McConnell and J. 
W. Fehnel have made the following 
observations : 

1. .Prolonged exposure to asbestos 
dust caused a pulrhonary fibrosis of a 
type different from silicosis and demon- 
strable on x-ray films. Clinically it 


appears to be of a type milder than 
silicosis. 

2. Cases of definite cardiac enlarge- 
ment were frequently found to be associ- 
ated with asbestosis. 

3. A predisposition to tuberculosis 
due to asbestos dust was not indicated. 

4. Asbestosis as observed in a series 
of cases had not resulted in marked 
disability in any case. 

5. It is not known how much asbes- 
tosis may add to the mortality of pneu- 
monia and acute nontubcrculous pul- 
monary infections. 

6. It is not practicable as yet to 
establish standards for the asbestos dust 
content of air. 

7. The amount of dust in the air in 
the asbestos plants can be substantially 
reduced. 

It is recommended; 

1. That the industry seriously face 
the problem of dust control in a.sbcstos 
plants. 

2. That new employees be examined 
physically, including x-ray examination 
of the chest, and rejected for employ- 
ment if they show tuberculosis or 
pneumonokoniosis. 

PNEUMOTHORAX, ARTIFI- 
CIAL. — Complications. — W. A. 
Zavod (Am. Rev. Tuberc. 33 : 48 (Jan.) 
1936) states that 3 cases of fibrin bodies 
in the pleural space were reported prior 
to his report on a white male, age 44 
years, a coal minei-, who was ill since 
1931. He was admitted to the Grass- 
lands Hospital in Valhalla, N. Y., in 
July, 1932, and a diagnosis was niade 
of far advanced productive pulmonary 
tuberculosis, involving the upper third 
of the right lung and the upper two- 
thirds of the left lung, with cavitation 
in the latter. The sputum was positive. 
Therapeutic pneumothorax was begun 
on the left side August, 1932. In April, 
1933, his sputum was negative. Janu- 
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ary, 1934, fluid appeared in the left 
pleural space. The fluid contained 
3,840 white cells, no red cells nor 
tubercle B., nor other organisms. 
August, 1934, the fluid disappeared and 
a mass was seen on the diaphragm and 
interpreted as a fibrin body. The patient 
died December, 1934, from tuberculous 
meningitis. 

An autopsy showed the left lung col- 
lapsed 70 per cent. The parietal and 
diaphragmatic pleurae were covered with 
a shaggy coat of fibrin. Three fibrin 
bodies were found in the pleural cavity; 
one was attached to the base of the 
lung, the other two were lying loosely on 
the diaphragm. They were ivory- 
colored, oval and flat in shape, resembl- 
ing pebbles, and of lipomatous con- 
sistency, sinking in water. Section 
showed them to be homogeneous with 
lines suggesting laminae. 

Fibrin bodies are being observed 
more frequently as therapeutic pneu- 
mothorax cases increase. Fleischner was 
the first to describe a fibrin body that 
he saw on fluoroscopy. Their origin 
remains problematical. The two most 
popular theories are : ( 1 ) that fibrin 

bodies are formed by the agglomeration 
of fibrin in a pleural effusion and that 
no exudation of blood is necessary : 
(2) that they are of hemic origin and 
this theory is based on the fact that in 
a few cases there was clinical evidence 
of hemorrhage into the pleural space. 
Everyone agrees that fibrin bodies are 
of no clinical importance and that they 
disappear spontaneously and cause no 
ill-effects by their presence. They vary 
in size from that of a cherry to a lemon. 
Their resemblance in shape to that of a 
pebble has been explained by the 
rhythmic waves in the pleural cavity 
fluid which are brought about by cardiac 
impulse and respiratory movement. 

The incidence of their occurrence in 
pneumothoraces is variously reported. 


It is believed that the incidence is still 
higher because they are frequently over- 
looked or blotted out by the heart 
shadow. Their diagnosis is not difficult. 
Fluoroscopy and the x-rays show them 
as sharply outlined dense shadows. 
Infrequently a conglomeration of fibrin 
may resemble an adhesion. Pedunculated 
fibrin bodies have been reported. 

PULMONARY TUBERCU- 
LOSIS. — Diagnosis. — In discussing 
the mirror test, R. C. Cohen and W. B. 
Wood (Brit. M. J. 2:65 (July 11) 
1936) believe that the test should be 
done in the early morning when possible. 

The patient and examiner sit as for 
ordinary indirect laryngoscopy, and a 
large size mirror, such as a No. 6, is 
held with its surface horizontally above 
the larynx. The patient is instructed 
to give several short barking coughs, and 
the mirror is thus sprayed with bronchial 
secretion. It is then withdrawn along 
the roof of the mouth, care being taken 
to avoid brushing its surface against 
the tongue. Flecks of yellowish secre- 
tion of pin-head size are characteristic, 
though not typical of tuberculous expec- 
toration. Mucoid or watery secretion 
usually, but not invariably, yields a nega- 
tive result. The flat of the mirror is 
now applied to one end of a slide and 
drawn along it, leaving a thin film 
which is dried and stained in the usual 
manner. The possibility that the slide 
may be contaminated when the mirror 
has been used in a previous test is 
remote, but careful sterilization of the 
mirror is essential. It has been suggested 
that all-metal mirrors, now sometimes 
employed for indirect laryngoscopy, 
might be a useful safeguard. 

By this method of examining secre- 
tion ejected directly from the lungs and 
collected by a mirror held over the 
larynx, tubercle bacilli may be demon- 
strated quickly and conveniently. The 
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test frequently enables the confirmation 
of a diagnosis of pulmonary tuberculosis 
suggested by history, symptoms, or 
physical signs, to be made without the 
delay that must occur when the patient 
is given a sputum outfit. Difficulties in 
securing the return of sputum flasks 
by mail are obviated. This advantage 
will be especially appreciated by those 
who work in country districts or among 
uncivilized communities. Malingering 
may be circumvented and the patient who 
consciously or unconsciously swallows 
his sputum may be induced to supply 
a sample of pulmonary expectoration by 
this means. Judging from a limited 
experience with this test, it is more 
delicate than the ordinary sputum test, 
and it may enable such accessory 
methods of examination as gastric lavage 
and bacterial investigation of the stools 
to be dispensed with. Though it is less 
delicate than the sputum concentration 
test, it can be used when no sputum 
is available for that purpose. 

Immunity . — In a study of the 
acquired resistance to tuberculosis, R. S. 
Reichle and M. Gallavan (Arch. Path. 
21 ; 797 (June) 1936) observed 81 cases, 
8 of primary tuberculous infection and 
73 of reinfection. The patient who has 
a primary tuberculous infection usually 
dies not because of a pulmonary or 
i^^testinal lesion but as a result of 
l^^^^^fogenous dissemination from that 
point. Negro patients in the series were 
a factor definitely tending to decrease 
the number of cases of lymphatic and 
hematic blockade. Thus, although 73.1 
per cent, of the white patients belonged 
in the group in which a “lymphatic block 
was present, only 44. 1 per cent, of the 
negroes were represented in this group. 
In the group in which a hematic block 
was present the negroes were repre- 
sented by 58.5 per cent, and the white 
patients by 71.6 per cent. Almost half 
of the negroes (47 per cent.) had sub- 


acute pulmonary tuberculosis, whereas 
almost half of the white patients (43.9 
per cent.) had chronic fibrous pulmonary 
tuberculosis. 

The type of disease is of distinct 
importance in the determination of 
lymphatic and hematic blockade, for the 
incidence of efficient lymphatic blockade 
rises from 30 per cent, in cases of sub- 
acute pulmonary tuberculosis to 90.9 per 
cent, in cases of chronic fibrous tuber- 
culosis, the incidence of efficient hematic 
blockade being 45 and 77.2 per cent., 
respectively. 

Reisner’s observations that blockade 
against an extrapulmonary lesion is less 
efficient than that against a pulmonary 
lesion is perhaps suggestive that in 50 
per cent, of the cases of extrapulmonary 
lesions there was a break in the lym- 
phatic blockade, and in 75 per cent, a 
break in the hematic blockade. That 
chronic tuberculous disease of the lungs 
is rarely associated witli the same con- 
dition in any other organ, however, is 
shown by the fact that in only 2 cases 
was there associated pulmonary and 
extrapulmonary disease. These results 
must be interpreted as a manifestation 
of resistance. 

Treatment. — The segregation of 
patients with open incurable tuberculosis 
in special institutes is advised by Hanke 
(Ztschr. f. Tuberk. 74:248 (Jan.) 
1936) in the interest of public welfare. 
The purpose and aim of the segregation 
of these patients is to remove these 
disseminators of bacilli from healthy 
persons and thereby prevent the further 
spreading of tuberculosis. Patients who 
have a cirrhotic productive form of 
tuberculosis, are free from fever, and 
are not bedridden, are suitable for 
residence in such an asylum. Patients 
with the exudative forms and with 
constant fever, however, should remain 
under hospital care. Among patients 
who were admitted to an institution for 
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segregation were some who were not 
incurable and who were amenable to 
surgical treatment. Some of these 
patients refused to submit to such treat- 
ment. Such cases must be impressed 
with the fact that they have obligations 
toward their families as well as toward 
the public, i, e,, toward those who have 
to bear the burden of their support. 
This responsibility toward their family 
and the public, whom they expose to the 
danger of infection, should be impressed 
also on patients with open tuberculosis 
who have been segregated for some time 
but who then demand to be discharged 
in order to return to their families. 

In order to overcome the resistance 
of some of these patients, it might 
become necessary for the state to inter- 
vene by means of a law for the com- 
pulsory segregation of patients with 
open incurable tuberculosis. 

Treatment of Hemoptysis. — K. 
Fang (Wien. med. Wchnschr. 86:571 
(May 23) 1936) differentiates two types 
of tuberculous hemoptysis, the type that 
results from the rupture of a larger 
pulmonary vessel (rhexis) and that 
which takes place through the intact 
vascular wall (diapedesis) . 

Rhexis is frequently refractory to 
all therapeutic interventions and ends 
fatally, but in some instances pneumo- 
thorax treatment, phrenicectomy, or 
thoracoplasty may be helpful. In 
diapedesis, however, in which a dis- 
turbance in the coagulation of the blood 
plays a part, hemostyptic remedies 
are advisable. 

As parathyroid extract produced 
favorable results in various types of 
hemorrhages, it was tried in the treat- 
ment of pulmonary hemorrhages of 102 
tuberculous patients. The success of the 
treatment was complete in 81 cases, 
moderate in 8, doubtful in 9, and failed 
completely in 4 cases of rhexis. The 
usual mode of administration was by 


intramuscular injection (rarely intra- 
venously.) As a rule, 1 c.c. (16 minims) 
w^as given 3 or 4 times daily. The 
injections were usually continued for 
another day after the hemorrhage had 
ceased. They were always well tolerated. 

S urgi cal Treatment, — A rtifical 
Pneumothorax. — The technic of artifi- 
cial pneumothorax as recommended by 
F. W. Burge is as follows : 

Apparatus. — Two glass bottles, capacity usu- 
ally 2 liters each, graduated in SO c.c., are 
connected together by rubber tubing and have 
valve adjustments for syphoning fluid from 
one bottle to the other. 

A U tube water manometer measured off 
in 0,5 c.c. is connected to the tubing of the 
proximal bottle. The 0.5 c.c. marks are labeled 
as 1 c.c. by recommendation of the American 
Sanatorium Association Committee, 1935, so 
that the difference in the levels of water in the 
two arms of the U tube can be reported with- 
out multiplying by 2, as was done formerly 
by some workers. 

Sterilised: 

Rubber gloves. 

Special metal three-way stopcock. 

Rubber tubing: 10 inches of %-inch bore by 
Vie-inch. wall, and 24 inches of ^fe-inch bore 
by Hs-inch wall, connected by a metal adapter. 

Standard glass Luer syringes : 5 c.c. ca- 

pacity, 2 c.c. capacity. 

Hypodermic needles : Gauge 27, length ^ 
inch; gauge 19, length 2 inches. 

It is most important that needles be sharp 
and smooth edged. A rough or dull needle 
inflicts pain on the patient and catches in the 
tissues, irrespective of their density, thus hind- 
ering the operator in deciding what tissue he 
is penetrating. 

Solutions . — Five per cent, phenol solution ; 
amount sufficient tO’ fill one bottle. 

Sterile novocaine, 0.5 per cent, solution. 
This should be freshly autoclaved for hospital 
use. For office use, autoclaved, sealed, 10 c.c. 
ampoules, which are never more than 1 or 2 
weeks old are recommended. 

Site of Puncture . — The needle should be in- 
serted far enough above the diaphragm so that 
the needle will not injure it, as the diaphragm 
has a tendency, particularly on the left side, 
to rise high when the patient lies on the right 
side in the prone position. The puncture should 
be made as far as possible away from any 
active lesions, thickened pleura, great vessel^ 
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(such as the subclavian), and important vis- 
cera. From the midaxillary line posteriorly, 
the point of puncture may be almost any- 
where in the interspace except just under the 
rib around to that point. When entering an- 
teriorly, it is well to go as close as possible 
to the upper edge of the rib, because the blood 
vessel and nerve are more likely to be located 
in the middle of the interspace. 

Antisepsis , — After the operator has scrubbed 
his hands for at least 10 minutes, the sterile 
rubber gloves are put on. 

Sterilization of the skin is best accomplished 
by apphdng a pledget of cotton saturated with 
untinted tincture metaphen, 1 : 200 solution, 
for 1 minute at the point to be punctured. 

Anesthesia , — The skin and subcutaneous tis- 
sue at the point to be entered is infiltrated 
with 1 to 1.5 c.c. (16 to 24 minims) O.S per 
cent, novocaine solution, using the %-inch, 
27-gauge needle and the 2 c.c. syringe. 

The 5 c.c. syringe is attached to one end of 
the 3-way stopcock which is made to receive 
the tip of the syringe. Directly opposite this 
end, the tip of the stopcock is made to fit a 
hypodermic needle and to this. end the 19-gauge 
needle is attached. The syringe is filled -with 
the 0.5 per cent, novocaine solution. Then the 
%-inch end of the sterilized piece of rubber 
tubing is put onto the third end of the stop- 
cock and the %6-inch end of the tubing is 
attached to the proximal bottle. 

The needle is held perpendicular to the skin 
at the point already anesthetized, low in the 
intercostal space. The skin is held taut with 
the left hand and with the right hand gentle 
pressure is exerted on the needle with a 
rotary motion. As the needle advances, novo- 
caine solution is injected. In this manner, the 
deeper chest wall structures, including the 
parietal pleura, are anesthetized. The parietal 
pleura is detected by the feeling of dense, 
‘"springy’" resistance. This is the time, when 
doing an initial collapse, for patient and slow 
advancement of the needle. Free pleural space 
is often indicated by the novocaine solution 
suddenly being sucked from the syringe into 
the pleural cavity. The valves are then turned, 
in order to hook up the needle with the water 
manometer. This opens the manometer to 
chest pressure. When the manometer shows 
negative fluctuations, which indicate and thus 
substantiate the fact that the needle is in the 
free pleural space, the needle is carefully 
immobilized. 

Instillation of Gas , — The gas is instilled into 
the pleural cavity to effect pneumothorax. 


Either nitrogen or air is used; both are 
equally satisfactory. 

By syphoning the phenol solution from the 
distal bottle into the proximal bottle, pressure 
is brought upon gas in. the proximal bottle. 
The gas is forced from the proximal bottle 
through the sterilized rubber tubing attached 
to the 3-way stopcock and then through the 
needle and into the pleural cavity. The amount 
of fluid syphoned from the distal bottle into 
the proximal bottle is equal to the amount of 
gas instilled into the pleural cavity. 

The amount of gas given to the patient de- 
pends upon the chest pressure, as indicated 
on the manometer. In an initial treatment, 
usually not more than 300 c.c. of gas are 
instilled in the average-sized thorax. Gas is 
never given to the point of a positive pressure. 

When refilling cases, the pressure should be 
kept slightly tpider “O’" at the finish of the 
treatment. A complete collapse should be 
pushed by frequent refills (every day or two) 
until the desired collapse of the infected tissue 
is secured. The pressure may then be dimin- 
ished until the uninfected tissue reexpands, 
which it will do in advance of the infected 
tissue. This gives a maximum breathing ca- 
pacity with maximum collapse of the diseased 
lung tissue, i, e.. The Selective Collapse, 

In discussing his x-ray observations 
on the effect of artificial i:)neumothorax, 
N. F. Pershina (Problemy Ttiberk. I : 
90, 1936) states he believes that the 
extent of reparative processes in a col- 
lapsed lung is determined by the type 
and the age of the lesion and by the 
duration and completeness of the in- 
duced pneumothorax. It appears from 
the x-ray studies of the Leningrad 
Tuberculosis Research Institute that 
early infiltrating lesions with a tendency 
to breaking down require not less than 

4 years to heal and bring about per- 
manent recovery. Patients presenting 
fibrous caseating lesions require from 

5 to 6 years of pneumothorax therapy 
to obtain a permanent x-ray and clinical 
recovery. Interruption of the collapse 
therapy at an earlier period leads to 
recurrences with cavity formation after 
3 or 4 years, especially if the patient 
lives under unhealthy conditions. Recur- 
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rences likewise occur in cases in which 
the pneumothorax is complicated by 
the formation of adhesions. It is advis- 
able, therefore, to sever the adhesions 
even for cases in which the cavities heal 
and the tubercle bacilli disappear from 
the sputum. Diminution of the pul- 
monary area and its aeration observed 
roentgen ologically after a prolonged col- 
lapse therapy suggest that considerable 
anatomic changes take place within the 
pulmonary parenchyma. The effective- 
ness of the artificial pneumothorax 
therapy can be judged from the fact that 
fibrous caseating lesions may heal under 
its influence and even become calcified. 
Such results are only rarely observed 
in conservative treatment. 

Displacement of the heart and the 
mediastinum toward the collapsed lung 
need not necessarily be due to altera- 
tions in the pleura, as was formerly 
believed, but may be the result of 
cicatrizing alterations that existed in the 
lung previous to induction of pneumo- 
thorax or due to the effect of a pro- 
longed compression of the pulmonary 
tissue. 

Bilateral Artificial Pneumothorax . — 
H. F. Carmen (Am. Rev. Tuberc. 33 : 
491 (Apr.) 1936) states that before 
bilateral collapse is instituted it is im- 
portant for the operator to be fully 
cognizant of and competent in the event 
that any of the many possible difficulties 
occur. A thorough understanding of the 
physiology of the cardiorespiratory 
system is important. The decreased 
blood flow through the collapsed lung 
tissue is compensated for by a speed- 
ing up of the blood flow through uncom- 
pressed lung tissue. When the intra- 
pleural pressure is positive in a bilateral 
pneumothorax case, in the absence of 
adhesions, the lesser circulation becomes 
embarrassed and strain is thrown on the 
right ventricle of the heart and the 
patient suffers dyspnea. When modet' 


ately high bilateral negative intrapleural 
pressures are maintained, the cardiore- 
spiratory balance is sustained in the 
following manner : ( 1 ) by compensatory 
emphysema of normal lung tissue on 
both sides; (2) by speeding up the flow 
of blood through the uncompressed lung 
tissue; and (3) bj' increase in the sluice 
of blood through the capillaries. 

The patient’s vital capacity is of im- 
portance. When 500 c.c. of air are 
placed in each pleural space, the patient 
loses 1000 c.c. of breathing capacity and 
the cardiorespiratory system must com- 
pensate for this loss. Therefore, when 
the vital capacity is below 2000 c.c., 
bilateral collapse is inadvisable. It is 
not advisable to refill both sides on the 
same day. 

The utmost care must be exercised in 
selecting cases for bilateral pneumo- 
thorax. 

Indications : 

1. Limited progressive bilateral dis- 
ease without cavitation. 

2. Bilateral cavitation, preferably the 
moth-eaten type. 

3. Reactivation of trouble in the con- 
tralateral lung. 

4. Uncontrollable hemoptysis in the 
opposite lung. 

5. Occasionally pleurisy, with effusion 
in the opposite pleural space. 

6. Acute tuberculous pneumonia, 
when the process is not too acute and 
extensive. 

Contradictions : 

1. Extensive bilateral lesions with or 
without cavitation. 

2. Large thickened wall cavities that 
resist compression. 

3. Extensive fibroses in both lungs. 

4. In successive bilateral pneumo- 
thorax when a large cavity in the initial 
lung resists compression. 

5. Extensive pleuritic adhesions. A 
satisfactory collapse can rarely be ob- 
tained in the presence of this difficulty. 
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6. Low vital capacity, below 2000 c.c. 

7. Patients above 40 or 45 years of 
age. After the fortieth year is passed, 
the cardiorespiratory system fails to 
compensate well. 

8. Extensive extrapulmonary com- 
plications. Tuberculous laryngitis is not 
a contraindication. It is usually very 
materially helped by stopping the cough. 

9. Threatening cardiac decompensa- 
tion. 

10. Extremely low vitality and 
marked toxemia. 

J. N. Corsello and R. M. Bruckheimer 
(Am. Rev. Tuberc. 33 : 502 (Apr.) 
1936) do not advocate that all cases of 
advanced tuberculosis be subjected to 
bilateral pneumothorax irrespective of 
the patient’s condition, but that the 
measure should not be considered an 
agency of last resort. 

Cases that are obviously terminal or 
those in which the patient is dyspneic 
even while at rest because of extensive 
disease should not be subjected to the 
treatment. Those presenting caseopneu- 
monic lesions respond most poorly to 
the treatment. 

Complications occurring during the 
course of treatment are the same as in 
unilateral pneumothorax ; the most spec- 
tacular and distressing complication is 
that of a ruptured lung. While complica- 
tions do occur more frequently than in 
unilateral pneumothorax, this increased 
incidence is not great enough to con- 
traindicate its use, 

Coulaud, among others, advises that 
patients with clinical tuberculous en- 
teritis should not be treated by this 
method. However, while an involve- 
ment such as this undoubtedly adds to 
the hazards of the case, recovery is 
possible in certain instances if satis- 
factory pulmonary collapse is obtained. 
It was found that all the patients who 
had intestinal tuberculosis and in whom 
the result was unsuccessful, without 


exception had unsatisfactory collapse 
of one or both sides. It is conceivable 
that with effective pneumothorax the 
result might have been different. One 
patient, who was gravely ill and had 
a severe intestinal involvement, made a 
gratifying recovery after both lungs 
were effectively collapsed. 

Of 36 patients having advanced pul- 
monary tuberculosis treated by bilateral 
simultaneous artificial pneumothorax, 21 
are still alive, in 18 of whom the dis- 
ease is arrested or api:)arently an-ested, 
and 2 are improved. One has suffered 
a recent reactivation of the disease after 
being well for 2 years, 1 year of which 
was after termination of treatment. 
Seven of those now living have returned 
to work. Nine others should be able to 
work in the near future. 

Phrenicectomies vs. Phrenic Alco- 
HOLiZATiONS. — The promise originally 
offered by phrenic ectoniy has not been 
fulfilled, according to W, Jullien (Paris 
med. 1 : 28 (Jan. 4) 1936). Its principal 
disadvantages are that it paralyzes the 
diaphragm without insuring favorable 
therapeutic results ; it sacrifices healthy 
pulmonary tissues ; and it may cause 
accidents. 

Alcoholization of the nerve has some 
of the same disadvantages, but its effects 
are only temporary. It also has the 
advantage of avoiding the mechanical 
trauma produced by phrenicectomy and 
of allowing a tentative trial of the effect 
instead of a final irreversible one. 

Alcoholization of the phrenic nerve, 
therefore, is usually preferable to phren- 
icectomy in cases in which pneumothorax 
is inadvisable. Ambulatory treatment is, 
of course, wholly inadvisable. 

Paralysis of Diaphragm. — L. 
O’Shaughnessy and J. H. Crawford 
(Lancet, 1 : 534 (Mar. 7) 1936) do not 
consider phrenic evulsion, discreetly and 
carefully performed, a dangerous opera- 
tion, but have adopted phrenic othlasty 
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or phrenic crush on quite other grounds. 
There is an increasing number o£ patients 
with bilateral phthisis for whom some 
form of bilateral collapse operation 
would offer a prospect and the only 
prospect of a cure, but a paralyzed 
diaphragm has ruled out such a 
possibility. 

In the young patient a paralyzed 
hemi diaphragm does not produce signs 
of respiratory distress. But it has been 
suggested recently that in middle age 
paresis of the diaphragm may constitute 
a more serious handicap. Kochs found 
that phrenicotomy produced a greater 
reduction of vital capacity in middle 
aged than in young patients. The pos- 
sible detrimental effects of the paralysis 
on cardiovascular function in later life 
must also be borne in mind, and the 
recent experiments of Nissen and 
Wustmann on the effect of diaphrag- 
matic movement on the caval blood flow 
are of interest in this connection. 

It is of advantage, therefore, for the 
patient to have a healed tuberculous 
lesion and a moving diaphragm, for, 
should the lesion again become active, 
the patient is a suitable subject for any 
form of treatment that may be necessary. 
If, on the other hand, the disease remains 
permanently arrested, there is no chance 
of the patient having to pay for this 
benefit by an impairment of respiratory 
or cardiovascular function in later life. 

Phrenic Paralysis. — P. Slavin (Am. 
Rev. Tuberc. 32: 535 (Nov.) 1935) dis- 
cusses the 4 groups of cavernous cases 
in which phrenic procedures lead to 
exacerbation of destructive processes : 
excavated exudative and large fibrocase- 
ous lesions, large subpleural cavities, and 
cavities in advanced fibroid tuberculosis. 

In 7 cases, intended artificial pneu- 
mothorax was replaced by phrenic para- 
lysis, because of failure to find a free 
pleural space. Though further enlarge- 
ment of cavitation could be expected 


in those cases under treatment by rest 
alone, the sequence of events showed 
that paralysis of the diaphragm was 
responsible for additional damaging 
processes. Two of the cases with ex- 
cavated exudative and large fibrocase- 
ous lesions developed postoperative 
stagnation of sputum in the cavities and 
accelerated detachment of caseous tissue, 
resulting in a rapid spread of the cavita- 
tion and massive extension of disease. 
An air-filled portion of a cavity may 
become obscured after operation by 
retained sputum or by approximated 
adjacent infiltrated areas, the x-ray 
picture simulating postoperative oblitera- 
tion of the cavity. In large subpleural 
cavities, phrenic paralysis causes impair- 
ment of drainage, leading to progressive 
destruction within the walls of the cavity. 
In cases with excavated advanced fibroid 
tuberculosis there may be a dangerous 
postoperative reduction of their depleted 
vital capacity. 

In all four groups, high elevation of a 
paralyzed diaphragm does not seem to 
diminish the untoward effect of the 
operation. 

Complications. — G astr oint es final 
symptoms following left-sided phrenic 
paralysis are not uncommon. Stanbury 
has reported 2 fatal cases. F. B. 
Trudeau noted a number of cases which, 
while the disturbances lasted for a week 
or even several months, always eventu- 
ally cleared up. 

H. C. Ballon, H. M. Wilson, J. J. 
Singer, and E. A. Graham observed 
cases of eventration of the diaphragm 
in which a permanently large stomach 
bubble under the highly arched dia- 
phragm reached to the level of the third 
intercostal space. It was found that when 
left-sided phrenicectoniy was followed 
by a marked rise of the left side of the 
diaphragm, there was an increased 
angulation of the abdominal portion of 
the esophagus. No experimental evi- 
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dence was found, however, to indicate 
that phrenicectomy results in obstruc- 
tion of the lower part of the esophagus, 
or proof that phrenicectomy may pro- 
duce cardiospasm. 

C. A. Thomas and F. R. Hai'per (J. 
Thoracic- Surg. 5:507 (June) 1936) 
report 4 cases of aciite dilatation of the 
stomach following left sided thoraco- 
plasty which was done after phrenic 
paralysis on the left side. 

Case 1, a male, aged 41 years, had a history 
of advanced pulmonary tuberculosis of 7 years* 
duration, with bilateral cavitation, and a left- 
sided phrenic exeresis. Examination revealed 
the lesions in the right lung almost completely 
healed, but a large apical cavity in the left 
lung. His blood-pressure was ; his pulse 
rate was 80. X-ray examination showed a 
9.5 cm. rise of the left hemidiaphragm. An 
electrocardiogram showed slight myocardial 
damage with no other change. A first-stage 
thoracoplasty in which the upper 3 ribs were 
removed was done. The patient’s condition 
was satisfactory until the fourth postoperative 
day, when the attending nurse insisted that 
he drink an eggnog. The patient had stated 
at the time he gave his history that he was 
sensitive to milk. Within 30 minytes after 
drinking the eggnog, the patient started to 
vomit and became dyspneic and cyanotic. His 
pulse was rapid and thready ; the point of 
maximum intensity of the heartbeat was at the 
third intercostal space inside the midclavicular 
line. He was tympanitic from the fourth inter- 
costal space to the base, and no breath sounds 
were heard on the left side. X-ray examina- 
tion showed an enormous dilatation of the 
stomach extending to the third intercostal 
space. The patient died within a few hours. 

At necropsy, the stomach was tremendously 
dilated, extending as high as the third rib at 
the anterior axillary line. The diaphragm was 
atrophic but not ruptured. The mediastinum 
was markedly displaced to the right. The left 
lung was well collapsed by the thoracoplasty 
and the elevated diaphragm, forming a small 
pyramidal mass which filled the space above 
the dome of the diaphragm. There was a 
compensatory emphysema of the right lung. 

Case 2 was a male, aged 26 years, who gave 
a history of advanced pulmonary tuberculosis 
of 2 years’ duration. He had had a temporary 
phrenic interruption on the left side 6 months 
previously. No abdominal distress had been 


noted following the phrenic operation. His 
blood-pressure was and his pulse rate 76. 

The x-rays showed a 4.5 cm. rise of the left 
hemidiaphragm. Two days after an upper 
stage thoracoplasty, in which 3 ribs were re- 
moved, the patient became greatly distended 
and complained of abdominal pain. He was 
dyspneic and cyanotic. His pulse was thready 
and the rate rose to 150 per minute. He was 
placed in an oxygen tent, which made him 
more comfortable, but the distention, dyspnea, 
and cyanosis continued until he died on the 
fourth postoperative day. 

Autopsy showed the stomach dilated and 
reaching the third intercostal space. The in- 
testines were very much dilated and the 
mediastinum was pushed to the right. The 
left lung was completely collapsed. 

Case 3 was a male, aged 42 years, who gave 
a history of having had pulmonary tubercu- 
losis for 8 years. Left phrenic exeresis had 
been done 4 years previously. Examination 
showed a huge cavity at the left apex. His 
blood-pressure was and his pulse rate 

was 84. X-ray revealed a 5 cm. rise of the left 
side of the diaphragm. An upper stage thora- 
coplasty was done which included the first 
three ribs. The patient complained of abdom- 
inal distress and pain on the left side, but 
made an uneventful recovery from the opera- 
tion. The second stage of the thoracoplasty 
consisted of removal of the fourth and fifth 
ribs. After this the patient had pain in the 
lower part of his chest but made a satisfactory 
recovery. The third stage operation was an 
anterolateral thoracoplasty, after which the 
patient had no distressing symptoms. The 
fourth stage operation consisted of removal of 
the sixth and seventh ribs. One hour after 
the operation the patient became dyspneic and 
complained of pain along the left costal margin. 
Fluoroscopy showed the diaphragm elevated to 
the second intercostal space, due to acute dila- 
tation of the stomach. A tube was passed 
through the patient’s nose into his stomach. 
This was drained continuously according to 
O. H. Wangensteen’s method. Within a few 
minutes about 2000 c.c, of gas was withdrawn 
and there was immediate relief from pain and 
dyspnea. The tube was withdrawn on the 
third day. Again the patient became dyspneic 
and complained of rhythmic pains in the left 
upper quadrant of the abdomen. Reinsertion 
of the tube again brought relief. Two days 
later, it was removed. The symptonas re- 
curred, so the tube was again inserted. After 
the seventh postoperative day, it was not 
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necessary to leave the tube in place continu- 
ously, but it was reinserted 3 different times 
for short intervals whenever there was a re- 
currence of the pain in the left upper quadrant 
of the abdomen. The patient’s temperature 
and pulse dropped to normal and remained 
there for the duration of his convalescence, 
and he made a satisfactory recovery. 

Case 4, a female, aged 40 years, gave a 
history of pulmonary tuberculosis of 14 years’ 
duration. Examination revealed a large cavity 
in the left apex. Her blood-pressure was 
and her pulse rate 96. She received artificial 
pneumothorax for 3 months, after which a left 
phrenic exeresis was done and then she re- 
ceived pneumothorax treatments for 6 months 
longer. The diaphragm did not rise following 
the phrenic paralysis in the presence of the 
pneumothorax, and there was no abdominal 
distress. Pneumothorax treatments were 
stopped and a first stage thoracoplasty was 
done. The first, second, and part of the third 
ribs, were removed. The patient made a satis- 
factory, uneventful recovery. A second pos- 
terior stage operation, which included the re- 
moval of part of the third, and the fourth and 
fifth ribs, was done and from this operation 
the patient also made a satisfactory recovery. 
Later, an anterolateral stage was performed 
with no ill effects. Then, a third posterior 
stage operation was done. At this time the 
sixth, seventh, and eighth ribs were removed. 
Within an hour after the operation, the patient 
became cyanotic and dyspneic, and her pulse 
rose to 140 and was thready. Her condition 
was recognized as acute gastric distention and 
continuous suction was started with almost 
immediate improvement. Continuous suction 
was maintained for 48 hours, after which the 
patient was improved and continued to con- 
valesce to a satisfactory recovery. 

Complementary Anterior Thora- 
coplasty. — In certain cases of pulmo- 
nary tuberculosis, C. Haight (J. 
Thoracic. Surg. 5 : 453 (June) 1936) 
believes that complementary anterior 
thoracoplasty is an important adjunct 
to posterolateral thoracoplasty- It 
provides the additional collapse necessary 
to effect and maintain the closure of 
cavities that cannot be closed by postero- 
lateral thoracoplasty alone. 

An important reduction of the opera- 
tive mortality and morbidity has resulted 


from performance of the thoracoplasty 
in a horizontal plane as well as in the 
usual vertical plane. 

Parasternal division of the costal carti- 
lages with resection of the remaining 
anterior costal stumps is done. The 
cartilages, with the exception of the 
first, which is resected, are hinged at 
the sternum so that they may swing 
posteriorly and mesially, thereby increas- 
ing the pulmonary collapse. As the 
cartilages are not resected, stability of 
the thoracic wall is obtained eventually, 
whereas the former technic with resec- 
tion of the cartilages resulted in a 
permanently soft anterior thoracic wall 
due to failure of the residual peri- 
chondrium to develop firm cartilage. 
Preservation of the cartilages also de- 
creases tlie anterior deformity. 

JaPSPIRATION, MECHANICS 

OF, — The mechanisms of respiration 
have been investigated from an entirely 
new and novel approach by P. M. 
Andrus (Am. Rev. Tuberc. 33 : 139 
(Feb.) 1936). He showed the mechan- 
isms and statics of the pleura, the 
mechanisms of inspiration, pulmonary 
statics and dynamics, the expansion of 
the bronchi, and, finally, the mechanisms 
of expiration. 

Mechanics of Pleura , — The pleural 
surfaces are normally moist with a thin 
but definite layer of liquid. This means 
that the normal pleural cavity is not 
'"empty,"' but contains a layer of liquid 
between the pleural surfaces. Therefore, 
the pleural sac must be treated from the 
physical standpoint as an actual body- 
cavity with contents, and not as a 
"potential"^ or "nonexistent"" space. 

Statics of Pleura . — From within the 
lung the visceral pleura is exposed to 
the atmospheric pressure of the con- 
tained gas. Opposing this force, how- 
ever, is the elastic traction of the 
stretched lung, which is customarily 
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stated to be 10 mm. Hg. at the end of 
inspiration. The algebraic snm of these 
forces is 750 mm. Hg., and this is the 
force to which the intraplumonary sur- 
face of the visceral pleura is subjected. 
This is the pressure which the contents 
of the closed pleural sac assumes. The 
pressure is less than that of the intra- 
pulmonary gas, and this difference con- 
stitutes the ‘^negativity” of the pressure 
in the pleural space. The latter is thus 
due to, and is also exactly counter- 
balanced by, the elastic traction of the 
stretched lung. It is greatest at the 
position of full inspiration because the 
lung is stretched to the greatest degree 
and exerts the greatest elastic pull at this 
phase of the respiratory cycle. If the 
lung exerted no elastic pull, the pressure 
in the contents of the pleural space 
would be the same as that of the gas 
within the lung. 

At positions of respiratory rest, there- 
fore, the visceral pleural lies at a position 
of complete equilibrium as to the stresses 
to which its opposite faces are subjected. 
Although the pressure of the gas in the 
lung is greater than the pressure of the 
contents of the pleural space, the former 
represents only a part of the forces in 
effect, the pressure difference being 
exactly neutralized by the elastic traction 
of the stretched lung. 

Mechanics of Inspiration . — An 
analysis of the physical conditions in- 
volved indicates that it is impossible 
to explain the expansion of the lung 
as an inflation, due to gas pressure. The 
pulmonary air-chambers are normally 
expanded by a process of direct traction 
by the outward-moving thoracic walls, 
and the flow of gas and the gas-pressure 
changes are secondary to, and in no 
way a cause of, the expansion of the 
lung. From these considerations, certain 
deductions are warranted as to the nature 
and distribution of mechanical stresses 
in the lung, which have a direct bearing 


upon the concepts of the pathogenesis 
of pulmonary diseases. 

Pulmonary Statics. — The elastic 
tension of the luiigs and their con- 
stituent collapsible chambers are main- 
tained by reason of anchorage at the 
surface to the surroutiding thoracic walls. 
This attachment is due to the cohesive 
and adhesive properties of the normal 
layer of pleural liquid and the pleural 
membranes, the value of these being 
considerably in excess of any counter- 
force that may arise in the living subject. 

The patency and elastic tension of the 
multiple collapsible air-chambers of the 
lung is maintained by reason of me- 
chanical anchorage to the more rigid and 
muscular peripulmonary walls, and this 
physical state cannot be explained as a 
gas-pressure effect. 

Pulmonary Dynamics . — As inspii'a- 
tion proceeds the viscei-al pleura, because 
of its physical attachment to the thoracic 
walls, mtist immediately and intimately 
follow every movement of the latter. The 
initial outward movement of the visceral 
pleura is a mechanical outward dis- 
placement of one wall of each of the 
immediately subpleural air-chambers. 
Such movement constitutes expansion of 
these chambers. This is the initial event 
in expansion of the lung and until this 
occurs, no expansicm of the remainder 
of the lung is possible. This initial 
inspiratory movement produces expan- 
sion of the remainder of the lung by 
traction through its solid tissues. 

The human lung is cbmposed of highly 
elastic material and under normal con- 
ditions is stretched in a state of elastic 
tension even at the position of the great- 
est possible expiration. The initial out- 
ward movement of the visceral pleura is 
therefore necessarily accompanied by a 
simultaneous lengthening of the elastic 
of the lung in all directions in which the 
pleura moves. The stress is distributed 
equally throughout any axis of motion. 
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Each elastic axis in the lung is a series 
of connected air-cell walls, and lengthen- 
ing of any axis means a simultaneous 
expansion in that direction of each re- 
lated air-chamber. The total outward 
movement of the pleura in all directions 
predicates a simultaneous expansion of 
all the elastic air-chambers throughout 
the lung. 

The essential factor that indicates that 
the multiple air-chambers throughout 
the lung are normally expanded by trac- 
tion from the periphery and not by gas- 
pressure is the time element involved 
in the production of effects by these two 
methods. An inflation necessitating a 
flow of gas from one place to another, 
requires a measurable period of time. 
In the case of the multitudinous minute 
air-channels of the lung, the lag in the 
flow of gas is relatively pronounced. 
Transmission of the expansile force along 
the elastic tissue of the lung can be 
associated with no measurable time lag 
in relation to the causative motion, in 
accordance with the physical laws of 
transmission of energy in an elastic. 
For this reason, the air-chambers of the 
lung are normally expanded by traction 
on their elastic walls from the periphery 
before it is possible for this result to be 
attained by gas-pressure. 

P ulmonary Gas-pressure and 
Stresses. — Since the expansible air- 
chambers are expanded simultaneously 
and not serially throughout the lung, 
the gas-pressure falls, not progressively 
from periphery to hilum, but simultane- 
ously throughout these expansible units. 
The air flows into the air-sacs from the 
relatively non-expansible bronchial reser- 
voir because of the pressure difference 
thus set up between the dilatable and 
nondilatable chambers of the lung. 

The exact uniformity of gas-pressure 
distribution and mechanical stress in 
different parts of the lung is dependent 
upon the variation in elasticity of dif- 


ferent parts of the lung ; upon the ratio 
of the size of the gas-chambers to the 
amplitude of excursion of the thoracic 
wall in anj" direction ; and upon the 
freedom of the lung to adapt itself 
to the varying shape of the chamber in 
which it is contained. Thus, C. C. 
Macklin (Am. Rev. Tuberc. 25 : 393 
(Mar.) 1932) has pointed out that patho- 
logical fixation of the hilum may be 
expected to prevent proportionate ex- 
pansion of those parts of the lung 
situated posteriorly and above this 
region. The interalveolar pores, as 
described by C. C. Macklin (J. Anat. 
69: 188 (Jan.) 1935) and C. M. Van 
Allen, G. E. Lindskog and H. G. Richter 
(J. Clin. Investigation 10:559 (Aug.) 
1931), play a decisive part in equalizing 
pressure differences resulting from minor 
unevenness of expansion, and thus pro- 
tect the air-cell walls from resulting 
mechanical stress. 

Expansion of B ronchi . — C. C. 
Macklin (Am. Rev. Tuberc. 25 : 393 
(Mar.) 1932; Tubercle 14:16 (Oct.) 
and 14:69 (Nov.) 1932) ; Physiol. Rev. 
9: 1 (Jan.) 1929) has shown that elonga- 
tion of the bronchi is an essential ele- 
ment in the expansion of the lung and 
that without such elongation the respira- 
tory tissues would be splinted and im- 
mobilized. It has also been shown by 
bronchoscopy, and by radiography after 
the instillation of radiopaque material, 
that the bronchi increase in diameter with 
full inspiration, although the effect is 
not visible during quiet respiration. 

Since the inspiratory expansion of the 
bronchi is not primarily a gas-pressure 
effect, it must be concluded that they 
are dilated by the mechanism which 
causes the expansion of the remainder 
of the lung, i. e., mechanical traction 
from the receding thoracic wall operating 
through the intervening respiratory 
tissues. Although the individual air- 
cell walls are very delicate, the sum of 
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the large numbers of walls provides a 
tractile medium of ample strength. 

The same mechanism must provide the 
motive force by which the bronchi are 
elongated during inspiration. 

Mechanics of Expiration . — During 
inspiration a reserve of energy is pro- 
vided and stored up by the mtiscular 
efforts, which may be released to pro- 
duce a passive or non-muscular expira- 
tory movement. This reservoir of energy 
is of two types : ( 1 ) the effect of gravity 
on the thoracic walls by which the down- 
ward and inward lever movement of the 
ribs reduces the volume of the thoracic 
cavity ; and, (2) the increased elastic 
tension of the lung resulting from the 
expansile movement. 

During normal breathing, as the 
thoracic walls move inward and the 
dimensions of the lung are shortened, 
the resulting slack in the lung tissue is 
taken up simultaneously by the contrac- 
tion of the pulmonary elastic. Were this 
not the case, the pleural pressure would 
become positive during expiration. Dur- 
ing the progress of normal expiration, 
the following physical conditions may 
therefore be inferred : 

(1) The state of tension in the 
lung is at least approximately uniform 
throughout the course of any elastic axis. 

(2) The degree of expansion of the 
multiple air-chambers, the walls of which 
comprise any elastic axis, is approxi- 
mately uniform. 

(3) The gas-pressure is approxi- 
mately uniform throughout any such 
periphery-to-hilum series of air-cells. 

STERILIZATION OF OPER- 
ATING ROOM AIR. — Special 
Bactericidal Radiant Energy, Re- 
sults of the Use in Extrapleural Thora- 
coplasties.— D. Hart (J. Thoracic. Surg. 
6:45 (Oct.) 1936) believes that patho- 
genic bacteria given off by human beings 
and floating in the air cause the major 


portion of infected wounds originating 
in the operating room, and that special 
bactericidal radiation will eliminate this 
hazard of infection and is the only 
practical means available at this present 
time. 

When a Petri dish o f sterile blood agar 
was exposed for one hour to the air 
in any operating room, while it was 
being used, and then incubated for 24 
to 48 hours, it showed many colonies of 
Staphylococcus aureus, at times as high 
as 78. The total number of colonies of 
all organisms (predominantly Staphy- 
lococcus aureiis, hemolytic and non- 
hemolytic, and Staphylococcits albus) 
was occasionally as high as ISO. 

As surgery has embraced operative 
procedures of greater magnitude and 
with inevitable trauma, and as steriliza- 
tion of everything but the air has be- 
come more satisfactory, this danger of 
air-borne bacteria, once of little sig- 
nificance, has now assumed a major role. 
The increasing use of the opei'ating room 
space has added to this hazard by in- 
creasing the pollution of the air. With 
large numbers of visitors, the air cf)n- 
tamination is increased. Most of the 
staphylococci which cause infections 
reach the wound by way of the air rather 
than by skin contamination. Without 
sterilization of the air, as by the use of 
the bactericidal radiation, every opera- 
tive wound is contaminated. At times 
these organisms are qtiickly killed or 
walled off by the host, while at other 
times they may go on to suppuration or 
even cause the death of the host. 

The postoperative temperature rise 
of the first few days is in most cases 
caused more by this bacterial contamina- 
tion than by the absorption of blood and 
traumatized tissues. This does not take 
into consideration the reaction from 
compressing a tuberculous cavity which 
is infected. However, even in these 
cases, at times, the temperature ascribed 
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to this phenomenon may be caused more 
by bacterial contamination of the opera- 
tive wound than by absorption of tuber- 
culin products from the lesion in the 
lung. 

Despite the general aseptic surgical 
technic, the number of infected wounds 
is still high (10 to 20 per cent.), as 
indicated by reports from clinics in 
which a careful survey has been made. 
The majority of these infections are so 
mild that the public and the profession 
have not become aroused. However, 
these infections may be greatly reduced 
by a barrage of radiation about the 
operative wound and supply and instru- 
ment tables, of such an intensity that 
any organisms floating in the air would 
be killed before they could land in a 
protected position. 

A therapeutic ultraviolet lamp was 
found to be effective in killing a sprayed 
culture of hemolytic staphylococcus 
aureus at a distance of 8 feet from the 
lamp within 60 seconds. The carbon arc 
lamp was found to have practically no 
effect on the organisms. 

In designing a source of radiant energy 
effective in destroying bacteria, care was 
exercised to see that the intensity and 
the distribution of the wavelengths 
capable of producing detrimental effects 
on tissue were so low that such effects 
were practically nil. It is important for 
lengthy operations, where long exposures 
are necessary, that any harmful burning 
action be avoided. However, it is also 
important that the radiation provided be 
sufficiently bactericidal to accomplish 
destruction of the bacteria without the 
intensity being of such a character as to 
create any discomfort to the patient. 

To meet these requirements, a special 
radiant energy device has been con- 
structed that is tubular in shape, has 
unheated electrodes, and utilizes a special 
gas mixture in which the discharge takes 
place with the production of the radiant 


energy. During operation, the tube 
remains at a temperature only a few 
degrees above room temperature. 

Two blonde volunteers were exposed 
to the radiation for 80 minutes and re- 
ceived only a slight reddening of the 
skin. 

Following the use of the radiation dur- 
ing operations, patients had less post- 
operative pain, the temperature was 
lower, and healing was more rapid. All 
wounds made in the field of this bacteri- 
cidal radiation maintained throughout the 
period of healing a dry, scaly appearance. 
This was in contrast to the occasional 
moist slightly macerated appearance of 
the suture line in certain thoracoplasties 
done without the use of bactericidal 
radiation. 

For the operating staff who frequently 
are exposed to the radiation for long 
periods of time, no really satisfactory 
protection has yet been devised. Stiffly 
starched hoods and goggles made of 
plain glass which is impermeable have 
been used. They limit side vision, are 
hot, and become foggy. However, they 
can be made fairly comfortable by plac- 
ing a suction tube beneath, to insure 
adequate ventilation. Occasionally sun- 
helments and eye-shades have been used. 

THORACIC SURGERY.— 
Anesthesia, in, — U. H. Eversole and R. 
H. Overholt ( J. Thoracic Surg. 5 : 510 
(June) 1936) consider that anesthesia 
for major thoracic surgery presents 
many difficult problems. 

Anoxemia, cyanosis, carbon dioxide 
accumulation, respiratory center stimu- 
lation, irregular and struggling respira- 
tory movements, and a rising pulse have 
been frequent occurrences with ordinary 
types of anesthesia. 

The absorbing surface of the lung is 
reduced, both in regard to the anesthetic 
agent and oxygen. The usual poor 
general condition of the patient, the re- 
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suit of continuous absorption of poison- 
ous toxins, makes him intolerant of 
anoxemia. 

Subarachnoid block or spinal anesthesia 
is not recommended, because of its de- 
pressing effect on the patient’s condition. 

Avertin (tribromethanol) is com- 
monly used for general anethesia without 
inhalation. The patient is easily anes- 
thetized, and breathes quietly on the 
table, and there is no postoperative 
nausea. Avertin has been used in 
thoracic surgery as a basal anesthetic 
supplemented by gas, but is not entirely 
satisfactory. It causes a marked lower- 
ing of the blood-pressure and depression 
of the cough reflex and respiration that 
extends for several hours into the early 
postoperative period. In more than half 
the cases it causes a variable degree of 
cyanosis postoperatively, necessitating 
putting these patients into an oxygen tent 
for a day or more to relieve anoxemia 
and insure a safe convalescence. 

Of the inhalation anesthetic agents, 
nitrous oxide is perhaps the most 
widely used in thoracic surgery. It is a 
nonexplosive, nonirritating, and con- 
trollable gas. To anesthetize a patient 
sufficiently, however, it must be ad- 
ministered in very high concentrations 
(90 per cent, or more) and the 10 pef 
cent, or less of oxygen that the patient 
gets is not sufficient. 

Ethylene permits a lower concentra- 
tion of the gas (80 to 85 per cent.), 
but still this margin is too narrow to 
insure adequate oxygenation in the 
crippled pulmonary patient. Also, ethy- 
lene is explosive in lower concentrations. 

Ether, administered by either an open 
or closed method, will provide adequate 
^^yS®ii3,tion for most patients. It is 
widely used to supplement nitrous oxide 
or ethylene. However, ether is irritating 
to the respiratory passages and it is the 
contention of many that quiescent tuber- 
culous lesions are activated by its use. 


Acetylene has been used considerably 
in Europe, but has had limited applica- 
tion in the United States. It permits 
higher concentrations of oxj'-gen. A 
cumbersome apparatus is required for its 
use, however, and it is highly explosive. 

Cyclopropane (trimethylene) which 
has been known only since 1928, has 
been found the most satisfactory as a 
general anesthesia for this group of 
patients. It may be administered in 
concentrations of 20 per cent, or less, 
with 80 per cent, or more of oxygen, 
thus suboxygenation is avoided. Cyclo- 
propane gives a depth of anesthesia 
similar to that of ether and needs very 
little absorptive surface in order to 
reach a sufficiently high concentration 
in the blood to maintain surgical anes- 
thesia. The blood is hyperoxygenated 
by quiet shallow excursion of the 
thoracic walls. During administration of 
the anesthesia, the venous and arterial 
bloods grossly give the same oxygenated 
appearance, even in patients with vital 
capacities limited to oiae- fourth their 
estimated normal (9CX) to 1400 c.c.). 

Cyclopropane is as inflammable and 
explosive as ethylene when mixed with 
almost all proportions of oxygen. With 
•precautions, there is little j>ractical 
danger. Static spark must be avoided 
and it must be administered in an entirely 
closed system. 

Cyclopropane combitaed with the 
carbon dioxide absorption method 
approaches most closely the ideal for 
general anesthesia in surgery of the 
thorax. The anesthetic mixture is re- 
breathed throughout the entire operation. 
Oxygen is added at a rate sufficient to 
satisfy the metabolic needs of the body. 
The carbon dioxide is extracted by pass- 
ing the gases through soda lime. The 
carbon dioxide accumulation causes a 
quiet type of respiration without forceful 
movements of the thoracic cage. This 
system is economical and the explosive 
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hazard is greatly minimized by prevent- 
ing the liberation of gases in the operat- 
ing room. 

The intrapulnionic pressure should be 
under the control of the anesthetist at 
all times. UneveOj jerky, violent, or 
wide excursions of the chest may spread 
an acute inflammatory process or tear a 
fibrotic lung. The anesthetist should be 
able to increase or decrease the depth 
of anesthesia at will. 

In a closed system the intrapulmonic 
pressure is under direct control of the 
anesthetist. The danger of over-dis- 
tention of the lungs by pressure upon the 
bag can be eliminated by having in the 
gas circuit an escape valve adjustable to 
diiferent degrees of pressure. 

Accidental opening of both pleural 
cavities makes spontaneous respiration 
impossible and necessitates immediate 
artificial respiration. This may best be 
accomplished by rhythmic manual pres- 
sure on the rubber breathing bag con- 
taining the anesthetic mixture. If an in- 
halation anesthetic is being administered 
by means of an entirely closed system, 
this is very easily done and can be kept 
up indefinitely. Seven to eight milli- 
meters of mercury pressure is sufficient 
tp prevent collapse of the lung, and a 
pressure of 20 to 22 mm. should not 
be exceeded. The need for positive 
pressure when the pleural cavity on only 
one side has been opened has been 
greatly exaggerated. It is rarely neces- 
sary to add to the pressure in the closed 
system. Positive pressure is needed, 
however, when the pleural cavity is 
opened in the presence of a contralateral 
pneumothorax. Sudden and accidental 
pneumothorax on one side may cause 
a patient to go into collapse from a 
quick shifting and subsequent flapping 
of the mediastinum. This will not occur 
if the closed system is being used at 
the time the opening is made, and if 
immediate positive pressure is established. 


The patient's position on the table 
increases the chance for a spill-over of 
secretions into the good lung, and the 
compression of the lung during and 
after thoracoplasty may be sufficient to 
force enough fluid or purulent material 
into the bronchi and trachea to cause 
asphyxia if such material is aspirated 
into the dependent lung. Hemorrhage 
into the bronchus during the course of 
an operation may be of such magnitude 
that the patient virtually drowns in his 
own blood. 

Aspiration of the tracheobronchial 
tree should be possible during the course 
of an operation. A suction pump with a 
number 16 F catheter is convenient for 
nasal passage and also for pharyngeal 
aspiration. If an intratracheal tube is in 
place, this catheter can easily be passed 
down within the lumen of the intra- 
tracheal tube, and any fluid which ac- 
cumulates in the trachea or primary 
bronchi can be aspirated. If an intra- 
tracheal tube is not in place, it should 
be inserted immediately when the first 
evidence of an accumulation in the air 
passages occurs. 

While the patient is on the table, 
his position limits mechanically the func- 
tion of the good lung, and respiration 
may become obstructed. This may 
usually be relieved by the use of nasal 
or oral breathing tubes. If the obstruc- 
tion is low down, an intratracheal 
catheter should be inserted. As the 
patient’s table position makes it difficult 
to insert an intratracheal catheter, this 
should always be done before the opera- 
tion starts if for any reason the anes- 
thetist suspects that a serious obstruction 
may develop. In cases in which one or 
more lobes of the lungs are to be re- 
moved, an intratracheal catheter should 
be routinely used. Also, an intratracheal 
catheter should be inserted in all cases 
of bronchiectasis and lung abscess. It 
can be used to advantage in some tuber- 
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culous subjects for thoracoplasty when 
excessive secretions are present and a 
general anesthesia is necessary. In the 
average thoracic case, more particularly 
thoracoplasty, serious obstruction is not 
sufficiently common to warrant the 
routine use of an intratracheal breath- 
ing tube. A flexible metal catheter 
is very satisfactory in thoracic cases. 
Because of its extreme flexibility and 
resistance to lateral compression, there 
is no danger of its kinking during the 
process of placing the patient into posi- 
tion for operation after the catheter has 
been inserted. 

Concerning preoperatwe medication, 
the medication as well as the anesthetic 
agent must not extend their influence 
on respiration and the cough reflex into 
the few hours immediately following 
the operation, particularly in cases of 
lung abscess or tuberculosis, where the 
diseased lung has not actually been re- 
moved and internal drainage of these 
areas aided by the cough reflex must 
not be interfered with. 

When cyclopropane is used, consci- 
ousness is regained within 3 to 10 min- 
utes. The cough reflex returns with 
equal rapidity. Nausea and vomiting 
occur in about one-fourth of the patients 
in the first 3 minutes, but in only one- 
tenth subsequently. 

Cyclopropane, in contradistinction to 
ethylene and nitrous oxide, is not a 
respiratory stimulant. Hence, preopera- 
tive medication of a respiratory depres- 
sant nature, such as the opium deriva- 
tives, should be used in much smaller 
dosage than in preparation for anes- 
thesia other than cyclopropane. In addi- 
tion, cyclopropane is a sufficiently strong 
anesthetic agent to maintain surgical 
anesthesia of sufficient d^pth without 
the aid of heavy preoperajiive medica- 
tion. Since scopolamine is not a respira- 
tory depressant, it is not necessary to 
decrease the dosage of this drug propor- 


tional to the decrease in opiate dosage. 
An average dose ranges from to 

grain (2 to 1 mg.) of dilaudid 
(dihydromorphinone hydrochloride) and 
%go grain (0.45 mg.) of scopolamine 
hydrobromide given subcutaneously 1 
hour before operation. 

In Lobectomy. — I. W. Magill (Proc. 
Roy. Soc. Med. 29:643 (Apr.) 1936) 
states that the presence of disease in the 
organs involved in respiration place.s 
many thoracic ox^erations in a s^jecial 
category from the standpoint of anes- 
thesia. The poor general condition of 
the patient, his position on the oj^- 
erating table, and the necessity for 
aspiration throughout the course of the 
operation are all im}:)ortant factors. 

One hundred twenty-eight x^aticnts 
were anesthetized and subjected to lobec- 
tomy by the same surgical team. From 
this experience, it was found that pre- 
liminary medication should be short and 
active and recovery from the anesthesia 
should be rapid. 

For general anesthesia, the adminis- 
tration of omnopon and scopolamine 
% hour before the ox')eration and the 
intravenous injection of a minimal dose 
of evipan immediately before induction 
of the anesthesia is advised. 

Spinal anesthesia was used for 
lobectomy and pneumonectomy in 23 
cases. The patients were able to breathe 
quite well during the presence of an 
open pneumothorax and oxygen was 
rarely given. 

In high abdominal operations the fall 
in the blood-j^ressure was quite marked 
when spinal anesthesia was used. 

There is great danger in alternate 
bouts of cyanosis and oxygen inflation 
during general anesthesia in cases of 
pulmonary disease. Cyclopropane is 
of great value in surgery of the chest. 
It is favored over nitrous oxide and 
oxygen unless diathermy is to be em- 
ployed. In the use of nitrous oxide and 
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oxygen alone there is some degree of 
suboxygenation. When diathermy is em- 
ployed, chloroform is the only supple- 
ment which can be used without the risk 
of an explosion. 

There are 3 alternative methods of 
intubation. One is the use of an endo- 
tracheal tube with a balloon cuff through 
which suction can be applied. This 
method is applicable at any age. Another 
method is the introduction into the main 
stem bronchus on the sound side of a 
tube with a balloon cuff to prevent the 
spilling over of secretions from the con- 
tralateral lobe. When such a tube is 
employed on the right side, there is 
danger of occluding the bronchus of the 
right upper lobe. This method is par- 
ticularly suitable for pneumonectomy. 
The third method consists in the use 
of an intratracheal tube combined with 
the insertion into the bronchus on the 
affected side of a suction catheter bear- 
ing a balloon to close off the main 
bronchus. This method is favored for 
lobectomy. 

For intrathoracic operations, a posi- 
tive pressure is not important. There is 
danger in inflating a diseased lung, espe- 
cially when sputum is abundant. The 
lowest pressure consistent with a smooth 
anesthesia should be employed. 

PHRENICECTOMY.— Postoper- 
ative Atrophy of Diaphragm. — ^J. C. 
Galan, G. Fonseca and J. Dutrey 
(Prensa med. argent. 23:427 (Feb. 12) 
1936) state that the results of experi- 
ments and necropsies prove that a well 
performed phrenicectomy with ample 
resection of the phrenic nerve results in 
the production of atrophy of the muscles 
of the corresponding hemidiaphragm. 
The anatomopathologic study per- 
formed in 2 cases in which the paralysis 
of the diaphragm had lasted for 3% 
years and for 8 months, respectively, 
showed that the hemidiaphragm corres- 
ponding to the phrenicectomized side 


had undergone the following changes : 
intense atrophy of the muscle, a large 
part of which had disappeared and had 
been replaced by cellulo fatty tissues, and 
intense alterations of the remaining 
muscular fibers, a large portion of which 
were dissociated and thinned. The 
anatomopathologic changes of the hemi- 
diaphragm after phrenicectomy prove 
that the phrenic nerve is the one which 
controls movement of the diaphragm. If 
there is any collateral motor innervation 
due to the presence of intercostal, either 
contralateral or accessory phrenic nerves, 
or other nervous impulses, it is insuffi- 
cient to maintain trophic conditions of 
the diaphragm after phrenicectomy and 
still more insufficient to maintain the 
motor functions of the diaphragm after 
the same operation. 

PNEUMONECTOMY. — Indica- 
tions . — Monod, of Paris and Bonniot, 
of Grenoble (J. A. M. A. 107:1649 
(Nov. 14) 1936), state that the term 
“pneumonectomy” should be applied 
only to operations in which either the 
entire lung (total pneumonectomy) or 
one of several lobes (lobectomy) were 
removed, with ligation of the pedicle. 
To partial removal, the term “fragmen- 
tary pneumoresection” should be applied. 

Two problems, the technical and the 
clinical, present themselves. 

The technical problem includes the 
present knowledge of the anatomy, 
physiology, and pathology of the lungs. 
The last named is the most important 
from the surgical standpoint because of 
the great risks due to infection which 
it is necessary to prevent. 

Methods of performing pneumonec- 
tomy and their indications can be di- 
vided into: 

1. Cases in which there are no pleural 
adhesions. 

2. Cases presenting pleural adhesions. 

In lobectomy, the one-step method 

should be reserved for aseptic or slightly 
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infected cases. Xwo-step operations 
have a much lower mortality. 

The surgeon must have trained assist- 
ants and special apparatus. It is pref- 
erable to operate in a relatively large 
room, in air that is conditioned and 
sterilized. 

The clinical problem involves a study 
of the 3 indications for pneumonectomy 
that exist at present : 

1. Primary cancer of the lung. 

2. Bronchiectasis. 

3. Pulmonary abscess. 

Primary cancer constitutes from 7 to 
8 per cent, of all cancers. The outcome, 
heretofore, has always been fatal, and at 
present no method of treatment other 
than pneumonectomy is available. Pneu- 
monectomy can only be successful if the 
neoplasm involves only the first 2 cm. 
of the main bronchus and if no metas- 
tases exist in the pleura, chest wall, 
diaphragm, or mediastinal lymph nodes. 
Cases without recurrence in which oper- 
ation was performed 5, 6, 7 and 9 years 
ago show that the cited essentials of 
success can be fulfilled. The types most 
suitable for operation fortunately in- 
clude cases in which an early diagnosis 
is possible. Only total pneumonectomy, 
with separate ligation of the various 
components of the pedicle, should be 
attempted. 

In bronchiectasis the question is, in 
which cases is pneumonectomy or lobec- 
tomy justified? It is the general opinion 
that bronchiectasis is a relatively benign 
condition, while pneumonectomy or 
lobectomy is a serious procedure. The 
prognosis of bronchiectasis is still an 
unsolved problem. If it could be shown 
that the majority followed a benign 
course, only the severe complicated cases 
could be considered as calling for opera- 
tive measures. This, however, would 
confine surgery to hopeless cases, thus 
limiting the field in the future to cases 
with a potential high operative mortal- 


ity. If, however, the clinician could 
learn to distinguish mild from severe 
cases at an early period, pneumonectomy 
would be able to forestall much future 
ti'ouble. 

In abscess of the lung, the only indi- 
cation for pneumonectomy or lobectomy 
is in cases that do not improve under 
other forms of treatment. 'Phis would 
include single, old, centi*ally-locatcd ab- 
scesses and those which are complicated 
by bronchiectasis. 

Sergent (Ibid. 107:1650 (Nov. 14) 
1936) claims that a ]}rogressive frag- 
mentary pnevxmoncctomy tn* even a 
simple pneumotomy will stiffice for the 
majority of lung abscesses if carried out 
early. However, if operation is delayed 
until a progressive jn'osclerosis compli- 
cated by secondary bronchiectasis de- 
velops and the lobe f)r lung is trans- 
formed into a veritable purulent sponge, 
more radical mea.su res are needed. 

In chronic, fetid bronchiectasis, re- 
gardless of the origin, nothing except 
operative removal can have any influ- 
ence on a sclerotic mass of tissue ])ene- 
trated by large dilated bronchi. Before 
a lobectomy is performed, however, a 
thorough exploration with iodized oil 
must be carried out to ascertain the con- 
dition of the other lobe or of the other 
lung, in the case of a pneumonectomy. 

In cancer of the lung, the chief con- 
sideration is early diagnosis, because in 
addition to the serious operative ri.sks, 
the postoperative complications in the 
form of overlooked metastases cannot 
be underestimated. 

Bezanejon (Ibid.) feels that much still 
remains to be learned concerning bron- 
chopulmonary suppuration, and that it 
is only through frequent x-ray examina- 
tions, with and without iodized oil, as 
well as a study of the pathology and 
bacteriology, that a more accurate idea 
of the clinical picture can be gained. 
Every case must be considered individu- 
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ally, so that the chances for spontaneous 
recovery can be weighed as opposed to 
operation. 

The principal indication for lobec- 
tomy, in the opinion of L. Kindberg 
(^Ibid.), is in cases of bronchiectasis, if 
possible at an early stage. The classic 
theory “progressive sclerosis of the en- 
tire respiratory tract following recur- 
rent, little understood infections” can 
be applied to only the minority of cases. 
There are 2 groups suitable for opera- 
tion : ( 1 ) acquired dilatation of chronic 
nature or following a bronchiectatic ab- 
scess, and (2) superinfected congenital 
dilatation, a localized lesion. The prog- 
nosis in such cases is not favorable 
(from 8 to 10 years of life) and life 
soon becomes intolerable. It is logical, 
therefore, to undertake a radical treat- 
ment in such cases. Bronchiectasis with 
a benign clinical course, in aged patients, 
or generalized lesions, are to be excluded 
as potential operative cases. Lobectomy 
‘is recommended for these two groups 
of cases. 

Edwards of London (Ibid.) prefers 
a one-step operation, independent of the 
condition of the pleura. One hundred 
and thirteen lobectomies (1 bilateral) 
vyere performed for bronchiectasis, with 
16 deaths, a mortality of 14 per cent. 
Of 97 patients who survived the opera- 
tion, 12 died (of intercurrent disorder 
or tuberculosis) from 1 to 5 years after 
the operation. Sixty-four patients are 
alive from 1 to 7 years after operation 
and 35 of these are free from any evi- 
dence of bronchiectasis. Seven total 
pneumonectomies have been done for 
bronchiectasis with 2 deaths (28 per 
cent.) . 

For cancer, 16 lobectomies were done, 
with 3 operative deaths (19 per cent.), 
8 recurrences, and 6 cures (37 per 
cent.), dating back 2, 6, 7, and 9 years 
since the operation. 


Six total pneumonectomies were done 
on patients from 31 to 63 years of age, 
with 2 operative deaths, 1 metastasis 
and 3 survivals. 

Technic. — Certain improvements in 
the technic of pneumonectomy as well 
as in preoperative preparation and post- 
operative care have been made in the 
past two years. W. F. Rienhoff, Jr. 
(Arch. Surg. 32:218 (Feb.) 1936) 
bases following conclusions on the re- 
sults obtained in 10 cases in which total 
pneumonectomy was performed and 20 
cases in which thoracic exploration pro- 
vided an opportunity for the observation 
of technical methods. 

In the preparation of the patient for 
the operation it is of the greatest im- 
portance first, to induce, if posible, a 
complete collapse of the lung by a 
gradually induced pneumothorax, and 
second, to produce an inflammation of 
the parietal and visceral pleura in order 
to incite a serofibrinous pleurisy which 
will be followed by the formation of 
granulation tissue. 

Adequate exposure of the hilus of the 
lung can be obtained through an anterior 
incision between the third and fourth 
ribs. Division or resection of a rib is 
unnecessary. 

In the dissection of the hilum on the 
left side, the mediastinal pleura is opened 
and the mediastinal (extrapericardial) 
portion of the pulmonary artery is ex- 
posed. The dissection is facilitated by 
clamping the obliterated ductus arteri- 
osus and rotating the artery. The intra- 
pleural portion of the artery is only 0.5 
cm. in length, as compared with the 
2.5 cm. exposed by this method. 

All vessels are ligated separately. In 
the treatment of the bronchus, the car- 
tilaginous ring is clipped circumferen- 
tially and ligated with an encircling 
ligature or with interrupted ligatures of 
silk. It is of advantage to ligate the 
bronchus within the mediastinum, as 
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the surrounding areola is of value in the 
promotion of healing. 

On the right side the superior pul- 
monary vein is ligated intrapleurally . 
The pulmonary artery should be dis- 
sected within the mediastinum after re- 
traction of the superior vena cava, 
pulmonary vein, and left auricle. A pos- 
terior dissection is the safest approach. 
Careful and meticulous dissection of the 
lymphatics of the hilus should be done. 

Closure is effected without drainage. 
Serum and plasma accumulations are 
not tapped. The space becomes obliter- 
ated by a fibrinous clot formation. Sub- 
sequent thoracoplasty is unnecessary. 

Basal anesthesia induced with tri- 
brom-ethanol supplemented with 
nitrous oxide and oxygen is used. 
Intubation of the trachea is not neces- 
sary and is probably harmful because 
of the traumatization of the mucosa. 

An oxygen tent is used routinely for 
from 24 to 48 hours after the operation. 
The patient is kept on the side operated 
upon in the Trendelenburg position for 
48 hours. After this time the semi- 
sitting posture, with a change of posi- 
tion every 2 hours, is advisable. 

Readjustments Following Pneu- 
monectomy. — W. F. Rienhoff, Jr. 
(South. M. J. 29:445 (May) 1936), 
made an analysis of 36 pneumonectom- 
ized patients. Ten had had an entire 
lung removed, 24 cases had only a part 
of the lung removed, and in 2 of the 
patients posttraumatic atrophy of the 
left lung had occurred. 

Compensatory changes occur in the 
thoracic cage and its contents after total 
and partial pneumonectomy, and there 
is a total absence of immediate or re- 
mote respiratory or circulatory embar- 
rassment following these procedures. 
Thoracoplasty or the resection of ribs 
may be given up, certainly as a primary 
procedure, and in all probability, par- 
ticularly in clean cases, it is unnecessary 


to do any type of thoracoplastic opera- 
tion. It is also unneccssaiw to do phren- 
icectomy before or during the operation 
of total or partial piieumonectomy. 

It is the piston action of the dia- 
phragm on that side against the rigid 
intact wall of the thorax on both sides 
that brings about the so nccessar}'- ex- 
pansion of the remaining lobes follow- 
ing partial pneuinonectom 3 ', and it is, 
as a rule, either completely or practi- 
cally immobilized on the operated side 
for some time following total pnettmo- 
nectomy. It seems that at a later dale 
the activity of the diaphragm on the 
operated side return.s with the filling 
of the thorax by the dilatation of the 
contralateral lung. 

Thus, it follow.s that interference 
with the normal anatomic or physiologic 
condition of the thoracic parietes after 
total or partial pneumonectomy may be 
unnecessary, if not actually harmful. 

It is not advi.sable to drain the re- 
maining empty space following total 
pneumonectomy, becau.se this is imme- 
diately filled with a coagulated mass of 
plasma, which undergoes later organiza- 
tion, with the jiroduction of a fibrous 
tissue mass that occtqiies a space of 
greater or less size, depending on the 
cavity that eventually has to be filled. 
Not only in total, but also in partial 
pneumonectomy, if the remaining lung 
undergoes a compensatory dilatation, 
this multiloculated cystic mass of fibrous 
tissue is compressed by the encroaching 
lung or lobe and gives way as the space 
is occupied by the gradual enlargement 
of the remaining lung tissue, the final 
result being that the space which nor- 
mally would be occupied by lung but is 
not, becomes filled by this labyrinthine 
cystic, fibrous tissue body. This may be 
so great — as in cases of total right 
pneumonectomy — as to occupy the en- 
tire remaining thoracic cavity or it may 
fill only a small portion. 
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VAGUS IN RELATION TO 
LUNG SURGERY. — Sudden death 
following’ operations on the lung has 
been thought to be due either to air 
embolism or stimulation of the vagi. In 
L. O’Shaughnessy’s (J. Thoracic Surg. 
5:386 (Apr.) 1936) experiments on 
dogs it was found that traction on the 
root of the lung produced an alteration 
in the respiratory and cardiovascular 
activities. When electrical stimulation 
of the anterior and posterior surfaces 
of the lung root was substituted for 
mechanical stimulation, stimulation of 
the posterior lung root caused an alter- 
ation in breathing. At times, an or- 
thopnea was produced, while at other 
times there was observed a difference in 
the rate and the character of the respira- 
tion. Stimulation of the anterior surface 
of the lung root caused an increase in 
the pulse rate, irregularity in cardiac 
action, and a fall in the blood-pressure. 
These effects were most marked when 


the electrode was applied to the sub- 
pleural tissue. Resection of the vagus 
in the neck just above the lung root 
abolished the respiratory reflex, but did 
not affect the cardiac reflex. When the 
stellate ganglion of the upper dorsal 
sympathetic chain was anesthetized, both 
reflexes remained unaffected. The local 
application of cocaine rendered both 
areas insensitive, but was dangerous be- 
cause of absorption of the drug. The 
injection of a 1 per cent, solution of 
novocaine beneath the pleura covering 
the lung root abolished both respiratory 
and cardiovascular effects. The admin- 
istration of atropine had no effect on 
these reflexes. 

The vagus is an important sensory 
nerve and should be blocked with novo- 
caine when operations are performed 
on the lungs. A swab soaked in 1 c.c. 
(16 minims) of cocaine is innocuous 
and will at least protect against cardio- 
vascular disturbances. 


SYPHILOLOGY 

By Carroll Spaulding Wright, B.S., M.D. 


Introduction . — The question of ade- 
quate treatment has been given increas- 
ing attention during the past few years 
by investigators and clinicians specializ- 
ing in syphilology. A wide divergence 
of opinion exists, however. The Health 
Organization of the League of Nations 
finally has petitioned to make some au- 
thoritative recommendation, which re- 
sulted in the following statement : 

1. Treatment should be recommended 
as early as possible in the seronegative 
primary stage. 

2. Prior to any form of treatment 
there should be an adequate physical 
examination of the patient to determine 
the absence or otherwise of any indica- 
tion for caution in respect to dosage. 


3. Strict supervision of the patient 
at all times, especially with reference 
to mucous membranes, skin, kidneys 
and liver, is desirable. 

4. Clinical and serological check up 
should be continued for never less than 
3 years, and if possible, up to 5 years. 

5. Adequate examination of the spinal 
fluid before dismissal from observation 
certainly is necessary. 

6. In giving the actual treatment, the 
following measures are essential : (a) to 
use a comparatively heavy individual 
dosage of the arsenobenzine and of the 
bismuth or mercurial compounds, the 
doses being administered in compara- 
tively rapid succession, particularly at 
the outset; (6) to maintain a persistent 
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attack on the disease, avoiding- intervals 
of length as to afford the parasite an 
opportunity of recovering; (c) to ad- 
minister approximately as much treat- 
ment to primary as to secondary cases. 

7. Intermittent treatment is still in 
question. In general, the continuous 
form of treatment has been recom- 
mended by many observers but the final 
decision as to the relative value of inter- 
mittent or continuous treatment cannot 
yet be given. 

Etiology and Pathogenesis . — Evi- 
dence FROM Diseased Bone. — During 
four centuries men have argued as to 
the place where syphilis originated. 
Controversy and polemic over the inter- 
pretation of old documents do not seem 
to have settled the question. But the 
study of ancient and diseased bones fur- 
nishes another method for attacking the 
problem, for the typical syphilitic skull 
gives a nearly certain means of diag- 
nosis. Favorable specimens of long 
bones are also valuable, though not quite 
so convincing as the skull, since roent- 
genograms of long bones with chronic 
osteoperiostitis and yaws are sometimes 
much like those of syphilitic long bones. 
There is a better chance for determining 
the antiquity of syphilis through the ex- 
amination of ancient bones than is the 
case with any other infection. There is 
the further advantage that the actual 
lesions of the disease are preserved in 
museums, where they may be seen by 
any person interested. It is not neces- 
sary to wrestle with anachronisms and 
with descriptions in archaic terms, in 
medieval Latin or in oth^r foreign 
languages. 

For this reason, H. V. Williams 
(Arch. Dermat. and Syph. 33:783 
(May) 1936) devoted several years to 
examining the evidence to be found in 
ancient diseased bones. In 1932 he de- 
scribed 5 lots of bones that, on the 
authority of leading archeologists, were 


of pre-Columbian age and that presented 
lesions indistinguishable from those pro- 
duced by syphilis. To these may now 
be added 3 other grouj-js of specimens, 
also stated to be pre-Columbian and 
having lesions similar to those produced 
by syphilis, one from Mexico, and one 
each from Alabama and Illinois in the 
United States. The specimens of 
Moodie from Arizona are probably 
syphilitic, but precise data to prove the 
antiquity of his specimens are not 
obtainable. 

Extragen ital Chan cres. — The his- 
tory of extragenital cliancres i.s almost 
as old as the history of the disease it.self. 
The early writers were familiar with the 
prevalence of pox which followed the 
operations of scarification, cupi)ing, 
venesection, vaccination, circumcision 
and tattooing as well as the ministratit^ns 
of the midwife and wet-nurse. Para- 
celsus wrote about instruments as a 
medium of contagion. 'Fhcse historical 
data are gathered from Schcuer’s mono- 
grajsh by N. Tobias (Am. J. Syph., 
Conor, and Ven. Dis. 20:266 (May) 
1936). 

Today local epidemics may be ob- 
served in families or small groups, but 
in the fifteenth and sixteen centuries 
extensive epidemics were not uncom- 
mon, the innocent victims numbering 
hundreds. The public bath, the barber, 
the midwife, the wet-nurse and the care- 
less personal habits of the i-jopulace all 
were a menace to the public health. 

With the spread of the .science of 
sanitation, a rise in the economic level 
of society, and the di.scovery of ars- 
phenamine, extragenital infection, espe- 
cially through innocent sources, has de- 
creased considerably. This is particularly 
true in America and England. 

Extragenital infections, according to 
Tobias, are more serious to the patient 
and his contacts than genital lesions for 
the following reasons : 
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1. He is usually unaware of the na- 
ture of the sore. 

2. He applies home remedies for a 
week or longer until the occurrence of 
adenopathy or the secondary eruption 
frightens him into seeking medical con- 
sultation. 

3. He may innocently infect others 
during this period. 

4. If exposed to syphilis during sex 
contact, he may practice adequate genital 
prophylaxis, but neglect the other parts 
of the body. 

Even when observing an extragenital 
chancre, the physician may fail to diag- 
nose it for the following reasons : 

1. A negative, false, or irrelevant 
history. 

2. The unusual location of the lesion. 

3. The absence of ""textbook’’ charac- 
teristics, especially cartilaginous indura- 
tion. 

4. The presence of secondary infec- 
tion may mask the picture. 

5. The irritation from local treatment, 
and the absence of color values from the 
use of mercurochrome or silver nitrate 
may complicate the picture. 

6. Extragenital chancres are usually 
much larger and much more inflamma- 
tory than the genital variety. 

7. The physician thinks of syphilis 
last instead of first. 

Fortunately the Treponema pallidum 
is an anaerobe ; otherwise, very few 
individuals would escape the disease. 
However, the organisms will live on the 
moist rim of a glass of water for 30 
minutes. They are viable in fresh au- 
topsy material and in the macerated 
syphilitic fetus for about 26 hours. In 
moist dressings applied to condylomata 
and other infectious lesions, they may 
be active up to 24 hours before desicca- 
tion kills them. They are quickly killed 
by the application of soap and water, as 
shown by Reasoner’s experiments. 


From the diagnostic standpoint, extra- 
genital lesions are often a test of the 
examiner’s skill and experience. Such 
conditions as epithelioma, furuncle, 
herpes, Vincent’s disease, tularemia, tu- 
berculosis cutis, and chancroidal ulcers 
must be excluded by dark-field examin- 
ations, observation, Wassermann follow- 
up, and, as a last resort, therapeutic 
tests. 

Any accessible part of the bod^^ may 
serve as a site of inoculation for the 
Treponema pallidum. The ratio of in- 
fections to exposures depends upon the 
site, method of inoculation, duration 
of exposure to infected material, viabil- 
ity of spirochetes and character of pro- 
phylaxis. For practical purposes the 
sources of infection may be tabulated 
as follows: 

1. Syphilis d\emblee — needle pricks, 
vaccination, tattooing, transfusions, den- 
tal extractions. 

2. Syphilis insoiitiimi (innocent) — 
kissing, mouth to mouth insufflation, 
fighting, bites, cuts (razors, etc.). 

3. Intermediate contagion — pipes, 
drinking glasses, eating utensils, musical 
instruments, razors, styptic pencils, 
toothpicks, combs, telephones, pencils, 
dressings, towels, surgical and dental 
instruments, douche nozzles, handker- 
chiefs (to remove foreign bodies in the 
eye), saliva (to stop bleeding). 

4. Unnatural sexual practices — cun- 
nilingus, fellatio, sodomy. 

5. Occupational — physicians (gyne- 
cologists, obstetricians, pathologists, 
laryngologists), dentists, nurses, mid- 
wives. 

6. Ritual — circumcision, axillary 
coitus (certain South African tribes). 

7. Voluntary infection — to escape 
military service. 

8. Superstition — belief among the 
ignorant, of Southern European coun- 
tries especially, that contact with a 
virgin will cure venereal disease. 
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It is not true that syphilis acquired 
via the extragenital route runs a more 
malignant course or is more resistant to 
treatment. For many years it was be- 
lieved that cerebral syphilis would fol- 
low in the wake of head chancres. 
Finger lesions were also considered to 
usher in a malignant form of syphilis. 
Personal experience has shown that the 
prognosis depends on early diagnosis 
and the institution of proper and pro- 
longed treatment. Not one patient in the 
series observed has developed neuro- 
syphilis to the knowledge of the writer. 
Nerve involvement, however, probably 
occurs with the same frequency as in 
genital lesions. In a large series of cases 
Dujardin has shown that extragenital 
syphilis shows no special resistance to 
treatment, and that symptoms referable 
to the central nervous system occur no 
earlier nor are they more common than 
in the usual type of infection. • Standard 
minimum treatment instituted as soon 
as the diagnosis is made plus a coopera- 
tive patient offers a favorable prognosis 
and possible arrest of the disease. 

Diagnosis. — Value of Kline Ex- 
clusion Test in Serodiagnosis. — The 
United States Public Health Service in 
cooperation with the American Society 
of Clinical Pathologists devised an eval- 
uation plan to appraise the various 
modifications of the complement fixation 
methods and flocculation tests developed 
and used in the United States for the 
serodiagnosis of syphilis. In order to 
determine the relative efficiency of these 
tests, the serologists who originally de- 
scribed the methods were permitted to 
perform their own tests. Those who 
described more than one test performed 
only one test in their own laboratory 
and delegated to another serologist, in a 
different city, the performance of the 
second. Rein, who collaborated with 
B. S. Kline in the development of the 
spinal fluid slide tests, performed the 


exclusion slide test with spinal fluid 
and was delegated by Kline to perform 
the exclusion heated serum slide test. 

The preliminary report of this study 
by C. R, Rein (Am. J. Syph., Conor, 
and Ven. Dis. 20:515, 1936) presents 
the evaluation of blood tests on 415 
syphilitic and 152 normal, pi-esumably 
nonsyphilitic, individuals. Also included 
for evaluation were presumably non- 
syphilitic patients in special disease 
groups, such as tuberculosis, malignancy, 
fever, and pregnancy, and also blood 
specimens taken from normal non- 
syphilitic women during menstruation 
and in the intcrmenstrual jicriod. This 
increases the number of contrcds from 
152 to 468 presumably nonsyphilitic 
persons who may be used to evaluate 
the specificity of each test. 

At the most recent League of Nations 
Conference on the serodiagnosis of 
syphilis (Montevideo, 1930), an arbi- 
trary standard was set up, <lividing the 
serologic tests into 2 groups, depending 
on their degree of specificity. Group A 
included all methods giving less than 
1 per cent, nonspecific reactions, while 
Group B included all methods giving 
more than 1 per cent, nonspecific re- 
actions. 

In the evaluation plan for the sero- 
diagnosis of syphilis, the Kline exchision 
heated serum test was the most sensitive 
of all tests in Group A (less than 1 per 
cent, false positive reactions in 468 pre- 
sumably nonsyphilitic persons). By 
means of this test more persons with 
primary and latent syphilis (with vary- 
ing amounts of treatment) were detected 
than by any other test (in Group A). 
This is particularly important in the 
control of syphilis, especially in out- 
patient departments and clinics and im- 
mediately before transfusions to pre- 
vent the transmission of syphilis. 

As a secondary consideration, the low 
cost of materials and the rapidity and 
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ease of performance of the slide tests 
deserve the highest regard. 

Ide Test. — A simple new color test 
for syphilis has been reported by S. Ide 
and T. Ide (J. Lab. and Clin. Med. 
21:1190 (Aug.) 1936). It requires 
only a microscope, special concave slides, 
the patient’s blood or spinal fluid, 3-5 
per cent, and 2.5 per cent, sodium chlor- 
ide solutions for dilution purposes, and 
the Ide antigen. It is claimed that any 
physician can perform it in a few min- 
utes in his own office. The Ide antigen 
is made of an extract of beef heart to 
which is added cholesterin, gum benzoin, 
crystal violet and azure II. The antigen 
is purplish-blue in color. The Ide test 
is positive for syphilis when, after a 
mixture of blood (diluted) and diluted 
antigen, purplish-blue granules or clumps 
appear among the red corpuscles ex- 
amined under the microscope. In 
strongly positive cases the purplish 
clumps are visible to the naked eye. 
In negative reactions, only red blood 
cells can be seen. 

Prognosis . — ^Theoretically and prac- 
tically, syphilis is curable, but it is 
impossible to decide when the last 
spirochete has been eradicated in the 
individual patient. This question is 
nevertheless of grave moment to the 
commtinity, to the infected person, and 
to the physician. J. E. Klein (Arch. 
Dermat. and Syph. 33 : 1055 (June) 
1936) discusses the question of the cura- 
bility of syphilis. Under modern con- 
ditions clinical and serologic "cure” is 
readily obtained in most instances. 
Radical biologic cure with complete de- 
struction of the last spirochete is a 
therapeutic ideal which probably is at- 
tained frequently when intensive and 
continuous therapy is used during the 
early stages of the disease, especially 
in patients with primary syphilis, whose 
serologic reactions are negative. At 
present there is no reliable test for the 


determination of the presence or absence 
of the spirochetes in the human body. 
The various serologic tests merely indi- 
cate a reaction on the part of the body 
against the spirochete. When these tests 
are negative there is no proof that the 
spirochete is not present in a state of 
latency. 

There is a tendency to relapse after 
any plan of antisyphilitic therapy. Stokes 
and his associates have reported the inci- 
dence of cutaneous and mucous relapses 
as 9.6 per cent, in patients with an early 
stage of syphilis who received treatment 
with arsphenamine and as 3.6 per cent, 
after the use of arsphenamine and a 
bismuth preparation. Persistently posi- 
tive Wassermann reactions were 
recorded in 6.6 per cent, of patients 
with primary and secondary syphilis and 
in 22 per cent, of those with latent, late 
and hereditary syphilis. Latency is a 
peculiar characteristic of the infection. 
It has been demonstrated at necropsy 
that a patient without clinical symptoms 
and with a negative serologic reaction 
may harbor intact spirochetes. 

Certain modern concepts of syphilitic 
infection may help to dispel some of the 
complacency which has settled around 
this question. It is now realized that 
syphilis is a chronic infection in which 
the invasion by spirochetes becomes 
generalized early (long before the 
chancre appears) and that the infection 
runs a prolonged and varied course, 
with a tendency to relapse. Individual 
variations occur according to the con- 
stitutional reaction of the patient to the 
invader. 

Success of treatment depends not on 
the serologic reaction, nor on a fixed 
scheme of treatment, but rather on the 
response of the constitution in the indi- 
vidual patient. There are constitutional 
differences in morphologic characteris- 
tics, function and even immunity which 
induce variations in response to the 
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spirochete and to the treatment. A sug- 
gestive investigation in this direction 
was made by Nishiwara (Bull. Soc. 
japon de syph. 12:2, 1935), who ex- 
pressed the opinion that there may be 
a relationship between blood grouping 
and predisposition to disease. He found 
that the Wassermann reaction became 
negative with treatment in a higher per- 
centage of patients whose blood be- 
longed to group O or A than in those 
with blood of group B or A B. The 
physician who is aware of the impor- 
tance of constitution as a factor in syph- 
ilis will treat the patient, not the spiro- 
chete or the serologic reaction. 

In patients with latent syphilis the 
serologic reaction may remain positive 
in spite of maximal treatment. In other 
patients the reaction becomes negative 
promptly but the infection may continue. 
Chatschaturjan extirpated a lymph node 
from a syphilitic patient who had re- 
ceived 6 courses of treatment and pre- 
sented no symptoms and had negative 
serologic reactions. On scrotal inocula- 
tion of a rabbit with this material, a 
typical chancre developed. In the state 
of latency there is a balance between 
the invasive powers of the parasite and 
the immune reactions of the body. 

The incidence of relapse in spite of 
vigorous therapy, latency and resistance 
to treatment may be due to one or more 
of the following factors suggested by 
Ingraham: (1) A few of the parasites 
acquire tolerance for drugs; (2) the 
spirochetes are situated where a drug 
does not reach them; (3) the defensive 
powers of the host are defective; (4) 
the spirochete passes through a life cycle 
in which certain forms are resistant to 
drugs. 

One must be content for the present 
to regard the spirochete as the sole 
cause of all the morbid changes asso- 
ciated with syphilis. When the early 
generalization of the infection, the ten- 


dency to relapse, the uncertainties ot 
modern “specific’’ therapy, the existence 
of latent and anergic infection, and the 
little understood immunology of syph- 
ilis are taken into considex'ation, a cau- 
tious, conservative and .skeptical attitude 
as to the com])lete biologic cure of the 
infection seems justified. 

It is more accurate to speak of 
“arrest” than of “cure” ; at least this 
attitude might discourage a too prev- 
alent optimism and complacency. It is 
therefore illogical to set a time linxit, 
such as from 3 to 5 years, after which 
a patient nxay marry presumably with 
assurance of safety. h'rom an ideal 
eugenic standjjoint the syphilitic indi- 
vidual is undesirable nuirriayc material. 
Should a syphilitic person marry and 
have progeny? If he insists on his bio- 
logic rights, tragedy is alwaj's ])ossihle, 
even with all the advantages of the 
highly developed modern treatment. A 
perusal of the best texts of modern 
syphilographers since 1910 indicates a 
tendency to prolong the duration of 
treatment and medical supervision of the 
syphilitic candidate for marriage. They 
recommend continuous treatment until 
the disease is clinically and serologically 
“cured,” and then a life-time of medical 
supervision. The course of syphilis is 
unpredictable even by the most skilled 
physician. Since the physician can at 
no time assure the patient that his body 
is free from spirochetes, is it safe at 
any time to assure the syphilitic man 
that he may marry without endangering 
his wife and offspring? At best there 
may be offered a prospect of a reason- 
able span of life with a minimum of 
complications and assurance of arresting 
the infection if it is properly treated in 
time. 

As concerns scientific medicine versus 
syphilis, the ancient struggle continues, 
with the hope that more profound stud- 
ies in the biochemistry of the spirochete 
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and more basic researches in immun- 
ology and chemotherapy may some day 
bring* the realization of Ehrlich’s therapia 
sterilisans magna for this stubborn 
infection. 

Prophylaxis. — Utilizing the rabbit 
as an experimental animal, J. F. 
Mahoney (Mil, Surgeon 78:351 (Alay) 
1936) subjected the matter of prophy- 
laxis in syphilis to critical analysis. In 
order to simulate as closely as possible 
the conditions of natural transmission 
of the disease, the contact method of 
transfer was employed. Carefully avoid- 
ing trauma, a cotton pledget saturated 
with a dark-field positive emulsion from 
a testicular syphiloma was packed into 
the preputial sac of male rabbits and 
held there by clamping the surrounding 
fur. Confusion with spontaneous spiro- 
chetosis of the rabbit was avoided, as 
far as possible, by a 30-day preliminary 
period of observation before the animals 
vrere utilized; all doubtful ^"takes’" were 
clarified by gland transfer, and apparent 
failures were similarly verified. 

The first series of experiments sought 
to determine the penetration time of 
the organism. Animals were exposed 
for periods of 1, 2 and 3 hours and were 
killed, and the penis was sectioned and 
stained for T. pallidtmn. At the end of 
an hour the organisms were found only 
loosely on the surface ; by the second 
hour they were to be found in the 
deeper folds of the mucosa; but by the 
third hour they were to be found having 
penetrated the surface and lying within 
the tissues. Not surprisingly, the cells 
penetrated were always cuboidal, never 
squamous epithelium. Approaching the 
matter from another angle, Mahoney 
tried the effect of drastic antiseptics. 
Groups of rabbits were exposed for 
differing periods, which increased by 
half-hourly increments from 1 to 4 
hours, following which the penis was 
thoroughly extruded to stretch out the 


mucosal folds, vigorously scrubbed with 
soap and water, and then treated with 
tincture of iodine, alcohol, and ether. 
Up to and including the group exposed 
for 2% hours no animal developed syph- 
ilis ; 1 of 3 rabbits exposed for 3 hours 
developed the disease ; and two-thirds 
of those exposed for 3% and 4 hours, 
respectively, became infected. A parallel 
series treated with soap and water only 
were almost as well protected. Mahoney 
concludes, therefore, that from 2 to 2% 
hours after exposure the organisms are 
still upon the surface and are vulnerable 
to direct local attack ; after that period 
they have penetrated the tissues and in- 
fection has begun. 

A standardized technic was adopted 
for studying the prophylactic effects of 
mercury; each animal was exposed for 
1 hour, and irrespective of time or loca- 
tion of administration, each mercury- 
treated animal received 4 Gm. (1 dram) 
of 33 per cent, calomel ointment. This 
was sufficient to produce toxic symp- 
toms. In the first series, calomel oint- 
ment was rubbed into the preputial sac 
before exposure, and none became in- 
fected, whereas all of the controls and 
all of a group in which a vaseline-lanolin 
ointment had been rubbed into the pre- 
putial sac developed syphilis. When the 
calomel ointment was applied to the pre- 
putial sac immediately after exposure, 
only 1 animal of 10 developed syphilis 
and this was a symptomless infection, 
and of great interest is the fact that only 
3 animals of 10 became infected when 
the ointment was applied to the back 
immediately after exposure. 

In a second series, all animals were 
protected by application of the ointment 
to the preputial sac after exposure, and 
only 1 of 10 of the group in which the 
ointment was rubbed into the back be- 
came infected. This’ series, however, is 
less satisfactory, because only 3 of S 
controls were positive. Smaller series 
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with longer exposure times gave similar 
results. 

The author concludes, therefore, that 
the prophylactic effect of calomel oint- 
ment is due in part, at least, to a systemic 
spirocheticidal action, and emphasizes 
that there are two phases in prophylaxis 
which must be considered: “The first 
concerns that period of time in which the 
invading organisms occupy a vulnerable 
position upon the surface of the exposed 
area and may be influenced by antiseptic 
agents applied directly to that area. The 
second phase beginning from 2 to 3 
hours after exposure must concern itself 
with systemic spirocheticidal therapy and 
would seem to bring up the question of 
the effective dosage of the agency used 
for this particular purpose.” 

The discussion on individual pro- 
phylaxis of syphilis at the French Con- 
gress for the prophylaxis of syphilis 
brought forth some interesting facts 
(Prophylax. antiven. 8:212 (Apr.) 
1936) . M. Pinard in opening stated 
that the use of prophylactic ointment had 
failed in the French Army, possibly be- 
cause it was not used or not properly 
applied. More radical prophylactic 
methods cannot be considered to be free 
of danger. Pinard stated that he was 
aware of some deaths that had resulted 
from prophylactic treatment by the use 
of pentavalent arsenic compounds 
given by mouth. He had known severe 
mercurial dermatitis to result from the 
use of calomel ointment before and 
after coitus. Laurent stated that for an 
extended period of time he employed 
injections of an arsenical as a prophy- 
lactic in individuals known to be exposed 
to syphilis. Finally an officer with a 
primary lesion reported that he had had 
coitus with his fiancee the night previous. 
In spite of 2 intravenous injections of 
neoarsphenamine, the first given im- 
mediately, the girl developed a primary 
lesion, causing Laurent to lose faith in 


this method of ju-oidiylaxis. Sicard de 
Planzoles and Spillman hcdieved that the 
prophylaxis of syphilis depended upon 
education of the public in regard to 
prophylaxi.s, morals, and .sanitation. 

In the same journal Tx'vaditi recom- 
mended the admini.stration of bismuth 
to prostitutes who are constantly ex- 
posed to infection, to give them long 
continued jn-otection. To achieve this 
protection the bismuth content of the 
organs must be kept at a constant level. 
Some had received bismuth as a prophy- 
lactic for as long as 9 yetirs. 

J. W. Bass ('Fexas State J. Med. 
31:745 (Apr.) 19,36), iti this country, 
has recommended the following methods 
for the control and in-evention of syph- 
ilis. (1) Iflevation of morals; (2) 
suppression or control of commercialized 
prostitution; (3) venereal prox)hylaxis ; 
(4) early diagnosis and treatment: (5) 
epidemiologic investigation of all cases 
for sotu'cc and contact, d'he bust two 
offer the best chance of immediate 
results. 

Treatment. — Bi.sMtirii or Mkrcury 
WITH ARSI’IIENAMINK IN KaREY 
Syphilis. — On the basis of observa- 
tions and studies by A. B. Cannon and 
J. Robertson (J. A. M. A. 106:2133 
(June 20) 1936) neither bismuth nor 
mercury appears to have .such a decided 
advantage over the other as much 
strongly partisan testimony would lead 
one to believe. While in their compara- 
tive studies of the arsphenamines, 
arsphenamine proved to be almost uni- 
formly superior to neoarsphenamine, and 
silver arsphenamine, by every criterion 
applied, no such clear-cut superiority 
could be discerned in the performance 
of either of the heavy metals. Spirochetes 
disappeared from primary lesions and 
the lesions themselves healed more 
promptly under bismuth than under 
mercury, but a positive Wassermann 
reaction reversed earlier under mercury 
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in the primary stage ; in fact, one 
primary patient achieved a negative 
Wassermann reaction in 23 days under 
mercuric salicylate alone (5 injections) 
while his chancre was still unhealed 
and spirochetes were still present in the 
chancre fluid. In secondary syphilis, 
however, the situation was reversed : 
mercury gave slightly better results than 
bismuth in the healing of eruptions, 
condylomas and mucous patches, but 
mercury-treated cases were considerably 
slower in becoming Wassermann nega- 
tive (they were at a disadvantage, how- 
ever, in that the patients received pre- 
ponderantly neoarsphenamine for their 
arsphenamine). Again, there were more 
than twice as many patients serologically 
resistant to mercury as to bismuth, but 
more relapses occurred under bismuth. 

Among patients with early syphilis 
who completed the required first year of 
regular treatment, there was a larger 
proportion of satisfactory outcomes in 
the mercury group than in the bismuth 
group. The only clinical relapse occurred 
in a patient treated with bismo-cymol 
and silver arsphenamine, but the total 
number of injections received was below 
the optimum recommended. The only 
patient who showed ■ a positive spinal 
fluid after completing a year of regular 
treatment received mercuric salicylate, 
silver arsphenamine and arsphenamine 
in but half the recommended dosage. 

In the matter of complications that 
could be definitely attributed to the 
heavy metals alone, bismuth was re- 
sponsible for only half as many as 
mercury ; while of delayed systemic 
reactions such as dermatitis, jaundice 
and neuritis, in which both the arsphen- 
amine and the heavy metal may be 
presumed to have had a part, the mercury 
group contributed only a little more than 
half as many cases as the bismuth group. 

Thus the differences are not easily 
weighed and measured, and such differ- 


ences as appear when the intramuscular 
injections are given alone, or preceding 
the first arsphenamine course, tend to 
become obliterated when an active 
arsphenamine preparation accompanies 
the heavy metal from the start. Facts un- 
covered in the present study suggest that : 

1. The salts of both metals have an 
important place in the antisyphilitic 
armamentarium. The various prepara- 
tions selected — both of bismuth and of 
mercury — ^appear to have justified them- 
selves in all cases examined in which 
the treatment was regular and the dosage 
adequate ; but neither metal can com- 
pensate for the disadvantage of using 
an inferior arsphenamine preparation, 

2. Mercury gives more brilliant but 
less uniform results than bismuth, so 
that in robust patients with a healthy 
excretory mechanism the body’s natural 
defenses are perhaps more effectively 
stimulated by the mercurials. For 
patients less vigorous and for those who 
do not respond well to mercury prepara- 
tion, bismuth offers a valuable substitute. 

3. Arsphenamine can be counted on 
to deliver the strongest initial attack 
against Spirochaeta pallida and acts to 
best advantage when reinforced by one 
of the heavy metals ; but if for any 
reason an arsphenamine is contrain- 
dicated, bismuth will probably give the 
better performance alone. 

• 4. For those who would minimize 
the chances of ill-effects and for those 
who hold that the parasite may become 
drug-fast, alternating the two metals 
offers an obvious advantage. 

Oral AoMiNisTRATioisr of Bismuth. 
— ^The recognized method of administer- 
ing bismuth today is the intramuscular 
injection. Preliminary work has estab- 
lished the fact that bismuth given intra- 
venously demonstrates too high a toxicity 
to be safe for administration in the 
treatment of syphilis. The oral adminis- 
tration, however, has been investigated. 
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The failure of the earliest experiments 
discouraged, further attempts to admin- 
ister the drug by mouth. Kolnier, in a 
paper reviewed last year outlined a 
number of indications for the oral ad- 
ministration of bismuth. In 1934, Serehs 
and Mulzer published a series of papers 
on the absorption of bismuth from the 
gastrointestinal tract. In a detailed re- 
port Serefis pointed out the fact that 
bismuth intoxications have been ob- 
scured following the oral administration 
of bismuth salts and this is proof that 
an occasional extensive absorption of 
bismuth takes place from the gastro- 
intestinal tract. The rate of bismuth 
absorption in experimental animals fol- 
lowing pubial administration has been 
recently studied by Clarke and Marsh 
(J. Pharmacol, and Exper. Therap. 57 : 
399 (Aug.) 1936). Three bismuth com- 
pounds were used — sodium bismuth 
tartrate with a metallic bismuth con- 
tent of 72.7 per cent. ; potassium bis- 
muth tartrate with a metallic bismuth 
content of 65 per cent.; and bismuth 
oxychloride with a metallic bismuth 
content of 80.1 per cent. The following 
are their conclusions : 

“The free acidity and pH. of the 
gastrointestinal tract of the guinea-pig 
shows a sufficient similarity to the human 
tract to suspect that comparable results 
may be obtained in the human. This 
assumption, however, must be sub- 
stantiated by further experimental work. 

“Bismuth in the form of potassium 
bismuth tartrate, sodium bismuth tar- 
trate and bismuth oxychloride, when 
administered perorally, is deposited in 
the liver, kidney and spleen of experi- 
mental animals. 

“The highest concentration of any of 
these substances in the liver occurs 
at the end of a 24-hour period. 

“The highest concentration of any of 
these substances in the spleen occurs at 
the end of a 24-hour period. 


“The highest concentration of these 
bismuth preparations in the kidney oc- 
curs between the 12- and 48-hour period. 

“Bismuth administered to pregnant 
pigs was found in detectable anioxints in 
the fetal livers and placenta; but not in 
the fetal kidneys.” 

The authors felt that the results of 
this experiment were of sufficient im- 
portance to warrant the continued 
experimentation w-ith the ]icroral admin- 
istration of soluble bismuth compounds. 

The final preparation employed in the 
investigations of Serefis and Mulzer 
w’as called bismutrate and is said to 
contam the following ingredients. 

Complex amuio-acid bismuth salt of 
oxytricarhallylic acid (bismuth chlor- 
ide combined rvifh (/lyceriu, sodium 


citrate and liver extract) 67.14% 

Sacch. Alb 25.60% 

Talcum 3.30% 

Stearic acid 0.65% 

Oleum anisi 0.01% 

Succh. glycyrrh 3.30% 


Bismutrate is suisplictl in large tablets 
of light brownish color, each weighing 
5 Gm. (1% drams) and containing 0.2 
Gm. (H/j grains) of metallic bismuth. 
The tablets are not easily .soluble in cold 
water, but when crushed may be brought 
into a uniform chalky, aqueous suspen- 
sion of agreeable taste, resembling that 
of licorice. The tablets are more readily 
soluble in hot water. 

Employing this prei^aration, C. R- 
Rein and M. B. Sulzberger (Am. J. 
Syph. Gonr. and Yen. Dis. 20 : 124 
(Mar.) 1936) carried out the following 
experiments : 

Fifteen adult male gray chinchilla raBhits 
weighing approximately 2500 grams each Were 
used. These were inoculated on March 21, 
1935, with an established and proved vinrlent 
experimental strain of Treponema pallidum. 
The inoculations were performed bilaterally, 
both in the scrotum and testes. 

For the purposes of the experiment, the 
animals were divided into 4 groups as follows : 



SYPHILOLOGY. 


243 


Group 1: Prophylaxis Pins Treatnient . — 
Rabbits 64 and 67 received bismutrate on each 
of 3 successive days immediately prior to inocu- 
lation and beginning- 42 days after inoculation. 

Group 2: Prophylaxis Plus Primary Abor- 
tion. — Rabbits 62, 65, and 66 each received 
bismutrate on 3 successive days immediately 
prior to inoculation and on 4 days immediately 
after inoculation. 

Group 3: Secondary Abortion, — ^Rabbits 51, 
52, and 53 received bismutrate beginning 42 
days after inoculation (12 days after the ap- 
pearance of the primary lesion). Treatments 
were given approximately 3 times weekly dur- 
ing a period of 39 days (a total of 17 treat- 
ments per animal) . 

Group 4: Positive Controls. — Rabbits 50, 58, 
and 68, positive controls, were infected but 
received no bismutrate. 

Each treatment consisted of the administra- 
tion of a suspension containing one 5 Gm. 
il^A drams) tablet of bismutrate (200 mg, — 
1?4 grains — of metallic bismuth) in approxi- 
mately 10 c.c, (2^ drams) of distilled water. 
The suspension was introduced into the stom- 
ach through a No. 12 F. rubber catheter. This 
tube was passed through the oral cavity and 
esophagus into the stomach and the suspension 
injected by means of a syringe. 

Typical chancres appeared only in the 
animals of Groups 1, 3 and 4. The 
animals of Group 2 (f. e., those receiving 
a combination of prophylaxis and primary 
abortive treatment) at no time developed 
chancres or any other clinical or sero- 
logic manifestations of syphilis. In those 
animals in which chancres developed, 
dark-field examinations were performed 
with uniformly positive findings. 

The authors suggest further clinical 
experimentation with bismutrate in the 
treatment, prophylaxis, and, perhaps, 
also in the primary abortion of human 
syphilis. 

Modern Methods vs. Artificial 
Fever and Bismuth Preparations 
Orally. — The management of syphilis 
has evolved step by step from Ehrlich's 
original tenet of ''therapia magna steril- 
isans'"" through abortive and intermittent 
treatment schemes, to the modern 
method of continuous treatment of early 


syphilis. A continuous treatment regime 
was first advocated in this country by 
Keidel as earl}" as 1916-1917, and 
simultaneously abroad by Almkvist, but 
almost two decades elapsed before the 
carefully controlled reports of the Co- 
operative Clinical Group and of the 
Health Organization of the League of 
Nations firmly established the superiority 
of this method over all others heretofore 
proposed. It is now known that the 
proper employment of modern treatment 
methods can produce a cure in practically 
100 per cent, of patients with sero- 
negative primary syphilis, and in 90 
to 95 per cent, of those with sero- 
positive primary or secondary syphilis. 
Such excellent results, obtained only 
after 30 years of controlled clinical 
evaluation, must not be jeopardized by 
untried alternate treatment methods. 

P. D- Rosahn (J. Chemotherapy 13: 
49 (July) 1936) points out that the 
substitution of continuous arsenical and 
heavy metal therapy by inadequately 
tested therapeutic measures is particu- 
larly hazardous in early syphilis, in view 
of the well-recognized fact that the 
ultimate prognosis is very largely de- 
termined in the first two years of the 
disease. Substitute proposals should re- 
ceive the same long-time critical appraisal 
that was given the early arsenicals, 
before any degree of general acceptance 
is accorded them. Ehrlich himself fore- 
saw this eventuality, for he writes, *Tf 
it were really possible to discover another 
drug which gave the same results in 
experiments on animals as "606,' then 
an extensive series of experiments on 
man must first be made before it could 
bring a proof of its superiority in this 
direction." 

These remarks are particularly perti- 
nent at the present time in view of two 
recently proposed measures for the treat- 
ment of syphilis. The first of these is by 
means of artificial fever, the second by 
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the oral administration, of a new bis- 
ijiuth compound. So far as these two 
methods are employed in the treatment 
of late symptomatic syphilis, no great 
harm can be done, since the disease has 
already progressed to the point of pro- 
ducing pathological changes. But since 
the adequate treatment of syphilis lies 
more in the direction of prevention than 
in cure, it is in early syphilis that the 
great hazards of the proposed therapy 
rest. In the absence of prolonged fol- 
low-up observations of treated cases, 
the final outcome, which is the crucial 
criterion of an antisyphilitic measure, 
must be in doubt. Moreover, the treat- 
ment of early syphilis by means of arti- 
ficial fever, or by an orally administered 
bismuth preparation, prevents a very 
definite public health hazard, since early 
infectious relapses are likely to occur. 
Simpson, for instance, observed muco- 
cutaneous relapse in the large proportion 
of 2 of 6 patients with primary or early 
secondary syphilis who had been treated 
by fever induced with the Kettering 
hypertherm. 

Simpson also subjected 26 patients 
with early syphilis to a combined fever 
and chemotherapy regime, and observed 
this group for from 6 months to 2% 
years. No matter how favorable the 
response may have appeared, the group 
is obviously too small and the follow-up 
period too short to determine the ultimate 
effectiveness of any antisyphilitic meas- 
ure. Yet the author believes that com- 
bined fever and chemotherapy may be 
of great value in early syphilis, and in 
a later report states that the evidence 
"strongly suggests that the greatest field 
of usefulnes for artificial therapy com- 
bined with specific therapy will ulti- 
mately be in its application to the early 
manifestations of syphilis, with a view 
to prevention of the often disastrous 
ocular complications.” In this connection 
it should be recalled that Kerl studied 


the effectiveness of combined malaria- 
induced-fever and arsphenamine ther- 
apy in early syphilis. Patients received 
from 7 to 10 fever treatments preceded 
and followed by approximately 3 Gm. 
(%, dram) of arsphenamine. Among 
41 patients with seropositive primary 
syphilis so treated, relapses of all types 
were observed in 13 or 31.2 per cent., 
and clinical relapses in 8 or 19.5 per cent. 
The combined therapy was employed in 
treating 202 patients with early syphilis 
(1 to 2 years after infection), and 62 
or 30.7 per cent, of this group dcvehqjed 
recurrences of all types, of which 34 
or 16.8 per cent, were clinical recur- 
rences. The large number of relapses 
observed by Kerl should call for ex- 
treme caution in accepting combined 
fever and chemotherapy as a treatment 
measure in syphilis. 

No objection can be made to the 
clinical trial of these newer methods, 
provided such trial is rigorously re- 
stricted to a few carefully selected, com- 
petent observers. Unless a conscientioxts 
effort is made to limit the di.stribution 
of the proposed procedures to accredited 
observers, they are very likely to be 
adopted by ignorant or luxscrupulous 
individuals. It is a distinct possibility, 
and one which is fraught with danger, 
that the treatment of syphilis may thixs 
fall into the hands of the corner drixggist 
and the second-story electric treatment 
dispenser. 

Aside from these considerations, one 
other factor should cause great con- 
cern among those legitimately interested 
in the treatment and public health aspects 
of syphilis. It has taken almost a 
generation to teach the layman that 
syphilis is a disease which calls for long- 
continued treatment and observation. To 
publicize the fact that syphilis can be 
treated by means of a mild drug taken 
by mouth or by a few electric treatments 
may result in the complete nullification 
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of years of educational effort. The 
recently proposed therapeutic agents 
should be conclusively shown, by care- 
fully controlled clinical investigation on a 
representative large series of patients, ob- 
served over a sufficiently long period 
of time, to produce a smaller proportion 
of early infectious relapses and a larger 
proportion of cures than accepted 
modern methods. Unless and until such 
evidence is available, all efforts to secure 
the adoption of fever therapy or of 
orally administered bismuth preparations 
in general medical practice should be 
vigorously opposed. 

Mapharsen. — ^The trivalent arsenical 
preparation meta-amino - para- hydroxy - 
phenylarsine oxide was originally studied 
by Ehrlich and Bertheim and later by 
Voegtlin and others and found to be 
relatively toxic. In 1934, A. L. Taturn 
and G. A. Cooper (J. Pharmacol, and 
Exper. Therap. 50:198 (Feb.) 1934) 
showed that this drug, which is now 
known as mapharsen, possesses thera- 
peutic values against experimental syph- 
ilis and trypanosomiasis comparable to 
those of the arsphenamines. O. H. 
Foerster, R. L. McIntosh, L. M. Wieder, 
H. R. Foerster and G. A. Cooper 
(Arch. Dermat. and Syph. 32 : 868 
(Dec.) 1935) found mapharsen to be a 
potent antisyphilitic agent and its effects 
in syphilitic patients approximately equal 
to those which are expected from 
arsphenamine. 

The drug contains 29.02 per cent, of 
metallic arsenic. It is a dry, hygroscopic, 
stable powder, readily soluble in water. 
The solution is slightly acid and when 
exposed to the air and agitation for hours 
may gradually darken. Change of thera- 
peutic effect is said not to occur within 
6 to 8 hours. 

The maximum tolerated intravenous 
dose of mapharsen for rats is stated by 
O. M. Gruhzit and R. S. Dixon and 
a group of associates (Arch. Dermat. 


and Syph. 34:432 (Sept.) 1936) to be 
from 16 to 18 mg. per kilogram of 
body weight. They summarize an ex- 
tension study of the use of mapharsen 
for syphilis by reporting on 4,841 cases 
of syphilis treated with a total of 75,589 
injections. “The average initial dose 
for adult patients of both sexes was 
0.04 Gm. (% grain). The subsequent 
maintenance dose for women was 0.04 
Gm. (% grain) and for men 0.06 Gm. 
(1 grain). Treatment consisted of 
weekly injections of mapharsen for 8 
weeks, followed by 8 weeks of treatment 
with heavy metal. The courses alternated 
for 1 year or over without a rest period 
until 3 courses of mapharsen and 3 
courses of heavy metal were completed. 

A time treatment course of mapharsen 
averaged between 0.98 Gm. (15 grains) 
and 1.38 Gm. (21 grains) of the drug. 
This amount of mapharsen contains only 
about one-tenth as much arsenic as a 
similar course of an arsphenamine. In 
a group of 4841 patients, receiving 
75,589 injections, no severe complica- 
tions or death occurred. No instance of 
hemorrhagic encephalitis, hemolytic 
anemia, jaundice, severe exfoliative 
dermatitis or severe nitritoid crises oc- 
curred. Moderately severe reactions 
necessitating discontinuation of treat- 
ment occurred 4.4 times per thousand 
injections. These reactions in pre- 
ponderance were associated with gastro- 
intestinal disturbance. 

Spirochetes disappeared from moist 
lesions within from 24 to 48 hours 
after an initial dose of 0.04 Gm. (% 
grain) . Lesions healed more readily than 
similar syphilitic lesions under neoars- 
phenamine therapy. No patient with 
early syphilis was encountered whose 
condition did not respond to mapharsen 
medication. In several instances early 
syphilis which did not respond to neo- 
arsphenamine responded readily to ma- 
pharsen therapy. Reversal of serologic 
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reaction occurred under continuous treat- 
ment with mapharsen for 1 year in 100 
per cent, of cases of seronegative syph- 
ilis, 92 per cent, of cases of seropositive 
primary syphilis and 97 per cent, of cases 
of secondary syphilis. With all methods 
of treatment of all types of early syphilis 
for 1 year of time treatment the reversal 
of serologpc reaction occurred in 90 per 
cent, of cases. Serologic relapse in a 
period of probation of from 2 months 
to 2 years occurred in 14.9 per cent, 
of the cases. Involvement of the spinal 
fluid developed only under irregular 
treatment. With all methods of treatment 
cerebrospinal involvement developed in 
8.2 per cent, of the cases. 

Mapharsen in mass treatment of syph- 
ilis when used in conjunction with heavy 
metal appeared prompt in action ; it 
caused no severe unfavorable reactions, 
and mild reactions were fewer than 
those produced by the arsphenamines. 
It caused prompt and sustained reversal 
of a positive reaction of the blood. Ma- 
pharsen was not found to possess cumu- 
lative retention in the body. 

■ It is interesting to note that in 1934 
Tatum and Cooper gave 1.66 as the 
therapeutic index of arsenoxide as 
against 1.11 for neoarsphenamine. In 
experimental trypanosomiasis the index 
for arsenoxide was given as 25, while 
various brands of neoarsphenamine 
ranged from 20 to 40. It was also noted 
by Tatum that primary lesions disap- 
peared several days sooner with arsen- 
oxide than with neoarsphenamine. On 
the basis of these findings, it was con- 
cluded by him that arsenoxide was 
superior to neoarsphenamine in experi- 
mental trypanosomiasis and rabbit syph- 
ilis, and that, therefore, a clinical trial 
was desirable in human syphilis. 

A critical examination of the above 
results by G. W. Raiziss and M. Severac 
(Am. J. Syph. and Neurol. 19:473 
(Oct.) 1935) revealed an important 


discrepancy between the value of the 
thei'apeutic index for neoarsi^henamine 
as given by Tatum and as determined 
by various other investigators. Tatum 
gives 1.11 as the value of the inclex for 
neoarsphenamine, while on the basis 
of existing litei'ature, as, for instance, 
summarized in a paper by Voegtlin, 
values are obtained for this imlex rang- 
ing from 4 to 7.5. 'Phis difTerence arises 
fi-om the fact that while 'Patum obtains 
toxicity values for neoarsplienamine 
comparable with those of other investi- 
gators, his value of the minimum cura- 
tive dose (180 mg. per kilogram <if body 
weight) is several times larger than the 
generally accepted ligure. X’oegtlin, in 
the paper already referred to, concludes 
that the minimum curative dose of neo- 
arsphenamine in rabbit .syphilis is 0.040 
Gm. (40 mg.) per kilogram of body 
weight, basing this .statement on his own 
experiments as well as on a critical 
evaluation of exi.sting lit<‘rature. It is 
quite obvious that a drug possessing 
an index of 1.11 ccntld not be .safely 
used, for the ma.ximum tolerated dose 
would be very nearly the same as the 
curative dose, and the margin of .safety 
almost This is certainly not true of 
neoarsijhenamine, where an index of at 
least 5 is ejuite in accordance with clinical 
experience. In the case of arsenoxide, 
the index a.s given by 'Patum, 1.66, is 
still too low to make the drug safe, for 
it corresponds to a maximum tolerated 
dose of 0.010 ( Im. (% grain) again.st 
a minimum cui-ativc dose of 0.006 Gm. 
(Mo grain). 'Phe difTerence between the 
two is not very great, and in view of 
the approximate nature f)E these figures 
arising from experimental uncertainties, 
the margin of safety i.s again very 
narrow. 

In view of the intrinsic importance of 
the question, however, concerning as it 
does the efficiency of the major weapons 
of syphilotherapy, Raiziss and Sevei-ac 
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performed a series of experiments hav- 
ing as their object a critical study of the 
therapeutic efficiency and toxicity of 
arsenoxide A and arsenoxide B as com- 
pared with neoarsphenamine, and sum- 
marized their findings as follows: 

“1. The maximum tolerated dose for 
arsenoxide given intravenously to rats 
is 0.018 Gm. per kilogram of body 
weight ; for neoarsphenamine, 0.400 Gm. 
per kilogram of body weight. 

“2. The minimum trypanocidal dose 
of arsenoxide is 0.0025 Gm., of neo- 
arsphenamine 0.020 Gm. ; hence, the 
therapeutic index (trypanocidal) of 
arsenoxide is 7.2, of neoarsphenamine 
20, which is almost three times greater. 

'‘3. The maximum tolerated doses of 
arsenoxide and neoarsphenamine in 
rabbits (upon intravenous injections) 
are 0.01 1 Gm. and 0.200 Gm. respectively. 

“4. The minimum curative doses of 
arsenoxide and neoarsphenamine in ex- 
perimental rabbit syphilis are, respec- 
tively, 0.012 Gm. and 0.040 Gm. The 
therapeutic indices are, therefore, 0.92 
and 5, respectively. Neoarsphenamine 
is about 5% times as efficient as 
arsenoxide. 

“5. On the basis of these findings, 
one is forced to conclude that neo- 
arsphenamine is far superior to arsen- 
oxide both in its trypanocidal and its 
spirocheticidal effect. In experimental 
rabbit syphilis the maximum tolerated 
dose and the minimum curative dose for 
arsenoxide are practically identical, which 
suggests that the clinical use of this 
drug in adequate curative doses might be 
fraught with considerable danger.” 

It is readily evident that there is a 
marked discrepancy between the opinions 
of different writers as to the comparative 
value of neoarsphenamine and arsen- 
oxide and that further studies will be 
required to properly evaluate the latter. 
A recent report by G. V. Kulchar and 
C. W, Barnett (Am. J. Syph. Gonor. 


and Ven. Dis. 20:482 (Sept.) 1936) 
states that in 56 patients with primary 
and secondary syphilis, the healing of 
the lesions was more rapid than wdth 
neoarsphenamine but that serologic re- 
versal was somewhat slower. 

Rest. — Very little consideration has 
been given to the effects of rest in the 
results of antisyphilitic treatment, ac- 
cording to M. E. Obermayer and S. W. 
Becker (Arch. Dermat. and Syph. 34 : 57 
(July) 1936), yet the distinct influence 
which antisyphilitic treatment has on a 
patient’s general well-being must be ap- 
parent to every experienced sy philologist. 
The authors have endeavored to evaluate 
the various factors which might be 
responsible for both subjective and 
objective improvement in the majority of 
patients and for lack of improvement in 
the minority. 

The .general beneficial effect of anti- 
syphilitic treatment is caused by the 
following factors ; 

1. Specific Effect of AntisypMlitic 
Drugs . — This needs no explanation. It 
is readily understood that elimination 
(w toto or in part) of a chronic infec- 
tious process will result in an improve- 
ment of the general well-being of the 
patient. 

2. Nonspecific Effect of Antisyph- 
ilitic Drugs . — ^This seems to play a 
negligible role as far as compounds of 
mercury and bismuth are concerned but 
is a definite factor in the case of the 
arsenical compounds. Their tonic action 
— undoubtedly due to their arsenic con- 
tent — ^form a welcome addition to the 
effect of treatment. This tonic action is 
most pronounced in patients treated with 
tryparsamide, in whom considerable 
gain in weight is to be expected. In 
addition, tryparsamide is a mild aphro- 
disiac, most welcome in raising the spirit 
of the discouraged and depressed tabetic 
patient. 
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3. Effect oj Nonspecific Treatment . — 
It has been realized for a long time that 
it is a serious mistake to treat syphilis 
merely chemically. Syphilis shows many 
parallels with tuberculosis, so close that 
even microscopic examination sometimes 
cannot differentiate the clinical mani- 
festations of the two diseases; the con- 
tinuous fight between the defense 
mechanism of the host and the virulence 
of the etiologic agent is common to 
both. It is now definitely recognized 
that resistance-building measures, especi- 
ally rest, are necessary in the treatment 
of tuberculosis. This is just as important 
in the treatment of syphilis, in which 
the results of poor therapy are more 
remote and not as dramatic as in tuber- 
culosis. The authors have found the 
combination of generalized ultraviolet 
irradiation and inj actions of autogen- 
ous blood a valuable aid in converting 
persons with a tendency to relapse into 
normally reacting patients. 

4. Patient" s Habits and Ways of Liv- 
ing . — Any one afflicted with a constitu- 
tional chronic infectious disease should 
live according to a certain regimen if he 
expects the full benefit of medical treat- 
ment. Patients with syphilis are no ex- 
ception to this. Stokes has said : “Rest 
is one of the potent, and often life- 
saving factors in the general manage- 
ment of the syphilitic patient. More and 
more frequently in the recent literature 
one encounters the theory that loss of 
resistance to the disease and failure to 
make therapeutic headway against it 
are functions of the exhaustion of the 
defence mechanism, including presum- 
ably the reticulo-endothelial system and 
the antibody- forming agencies, a loss of 
function which may be recovered after 
rest.” Normal sleeping hours, a nap 
after Itinche'on, reduction of mental and 
emotional strain and regular vacations, 
spent in the country, are essential addi- 
tions to the specific treatment. 


The diet presents another point of 
attention. Since constitutional syphilis 
is associated with marked consumption 
of proteins, the diet of the patient 
should be rich in calories and especially 
in proteins. 

The study deals wdth the influence of 
the patient’s habits and ways of living 
on the general beneficial elTect derived 
from therapy. Data compiled by means 
of questionnaires, analyzed and given in 
tables, reveal the pai-amount beneficial 
influence of restful living on the subjec- 
tive feeling of well-being, as well as on 
increase of weight on the part of syph- 
ilitic patients. 

Physicians who treat syphilis should 
not treat the patient merely specifically 
but should utilize the value of decreased 
tension of the patient’s life. 

Complications of Tric.'\tment. — 
Dermatitis due to tryparsamide is rare, 
according to S. S, Robinson (Arch. 
Dermat. and Syph. 34:251 (Aug.) 
1936), who was able to collect only 12 
cases from the literature. In case per- 
sonally reported the eruption consisted 
of diffuse, ill-defined, erythematous, 
scaling, maculopapular lesions on the 
upper part of the thorax and especially 
in the axillte. Patch tests with tryparsa- 
mide were positive on the involved skin, 
but gave negative results on the uniu- 
volved areas. Seven and tme-half grains 
(0.5 Gm.) of calcium thiosulphate 
were given intravenously and most of 
the lesions disappeai'cd in one week. 

H. M. Robinson and Kemp and 
Menninger believe that the fixe<l erup- 
tion due to tryparsamide does not con- 
traindicate the further use of the drug. 
Treatment was continued in their cases 
without further complications. 

It is interesting that because of the 
mild character of the eruption due to 
tryparsamide in the cases that have been 
described, usually the patient was not 
impressed sufficiently to inform the 
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physician of the reaction. As extensive 
exfolliative dermatitis has occasionally 
resulted from treatment with tryparsa- 
mide, it would be wise as a routine to 
examine all patients under treatment 
with the drug and question them regard- 
ing cutaneous lesions. 

TREATMENT-RESISTANT 
SYPHILIS. — Although there is an ap- 
parent increase of treatment-resistant 
syphilis, particularly arsphenamine-re- 
sistant syphilis, in France and Germany, 
there is no such increase in the United 
States, according to H. Beerman (Am. 
J. Syph., Conor, and Ven. Dis. 20:165 
(Mar.) ; 296 (May) 1936), who has 
studied the question exhaustively and 
gives the following summary. This is 
indicated by the paucity of cases re- 
ported and seen in large syphilis clinics 
over a period of 10 years. Nonetheless, 
the problem of treatment-resistant syph- 
ilis merits repeated study because of its 
seriousness. 

The concept of treatment-resistant 
syphilis is variously defined. The essen- 
tial criteria of treatment-resistant syph- 
ilis are ; (a) persistence of lesions ; 

(&) persistently positive blood serologic 
tests; and (c) persistence of spirochetes 
in spite of usually adequate treatment. 
Of these three, the persistence of Spiro- 
cheta pallida in the lesions is the most 
reliable criterion of treatment-resistance 
in human syphilis. 

Based on clinical appearances, treat- 
ment-resistant syphilis can be divided 
into 4 major groups, using (a) ars- 
phenamine resistance (formes larvees, 
la demi-arseno-^Ssistance — Gougerot) ; 
(&) arsphenamine recurrences (arseno- 
recidi’ue') ; (c) true arsphenamine re- 
sistance (arseno-resistance caracterisee') ; 
(d') arsphenamine activation or stimula- 
tion (arseno-activation — Nicolas, Lacas- 
sagne, Froment; la stimulo-arseno- 
risistance ou reaction de resistance — 
Gougerot and Fernet) . These groups 


are poorly defined and in reality repre- 
sent only varying degrees of treatment 
resistance. 

Treatment -resistant syphilis may 
manifest itself in any stage of a syphil- 
itic infection and may affect any organ 
of the patient. The most characteristic 
lesions, however, occur in early syphilis 
and are usually cutaneous. These lesions 
are very often papulosquamous and 
psoriasiform and have characteristic 
localization, being distributed as a rule 
to the face, neck, penis, and upper ex- 
tremities. At times the lesions may be 
typical syphilids, but precocious in their 
development. 

A number of patients with treatment- 
resistant syphilis react poorly to the 
drug. 

The blood serologic reactions in many 
patients with treatment-resistant syph- 
ilis differ from those of the average 
patient in that seronegative secondary 
syphilis is rare (about 1 per cent.), but 
in treatment-resistant syphilis the tend- 
ency to negative blood serologic reac- 
tions occurs about 5 times as often. 
Moore and Kemp noted that the positive 
blood serologic tests of a group of treat- 
ment-resistant patients tend to reverse 
readily under treatment. 

The diagnosis of treatment-resistant 
syphilis depends largely upon a study of 
the clinical manifestations and the course 
of the disease. Recent studies of the 
changes in the leukocyte count of the 
blood before and after treatment is ad- 
ministered (leukocytic reaction of 
Gouin) suggest that it may be possible 
to predict resistance to a drug. 

The prevention of treatment-resistant 
syphilis depends to a large degree on 
the adequate treatment of early syphilis. 

The management of a fully estab- 
lished case of treatment-resistant syph- 
ilis is discussed. Various pi'ocedures 
may be employed. Among specific mea- 
sures are included (a) changing the 
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preparation to another member of the 
same group, e. g., from neoarsphena- 
mine to arsphenamine (606) ; (&■) chang- 
ing the manufacturer’s lot of the- same 
preparation; (c) changing the manu- 
facturer’s brand of the same drug ; 
(d) changing to another type of anti- 
S 3 ^hilitic agent, e. g., from arsenicals to 
bismuth salts, mercurials, or minor 
antisyphilitic drugs, especially gold. 
Among nonspecific measures are in- 
cluded (a) high caloric diet; (&) tem- 
porary suspension of antisyphilitic 
treatment; (c) elimination of other 
intercurrent systemic diseases; (d) 
shock therapy -with milk, gono- 
coccus vaccine autohemotherapy, 
sodium nucleinate, fever induced by 
malaria, sulphur preparations, vac- 
cine, e. g., typhoidparatyphoid. 

Treatment-resistant syphilis has been 
ascribed to 1 factor or the interaction 
of 3 factors : the host, the drug, and the 
spirochete. A review has been made of 
the evidence bearing on each of these 
factors. The consensus at present seems 
to regard the host as the factor most 
responsible for treatment-resistant syph- 
ilis. While a number of studies have 
indicated that under certain conditions 
Spirocheta pallida may be made to de- 
velop a certain degree of resistance to 
antisyphilitic drugs, no one up to the 
present has reported the transfer of 
Spirocheia pallida from a treatment- 
resistant syphilis in man to rabbits with 
preservation or demonstration of treat- 
ment-resistant characteristics in the 
rabbits. 

An opportunity to study the part 
played by Spirocheta pallida in treat- 
ment-resistant syphilis was afforded by 
a patient with early syphilis whose 
primary and secondary lesions had been 
uninfluenced by a total of 5.4 Gm. 
(1% drams) of various arsenicals, but 
whose infection was later, after animal 
transfer, satisfactorily controlled by the 


prolonged use of bismuth salts intra- 
muscularly and nonspecific therapy in 
the form of milk injections intra- 
muscularly. 

In the experimeiTtal study (1) the 
characteristics of a recently isolated 
sti-ain of Spirocheta pallida from this 
patient with treatment-resistant syphilis 
infection were observed ; and (2) the 
effect of arsi>henamine treatment on 
rabbits infected with this strain and 
rabbits infected with the Nichols strain 
of Spirocheta pallida was compared. 

In these studies it was found that the 
inettbation ])oriod of Spirocheta pallida 
isolated from the writer's patient was 
about the same as that of the Nichols 
strain. The new strain of organism 
possessed a high degree of infectivity 
for the rabbit in spite of being derived 
from a treated patient, h'ven the blood 
of the patient was infectious after 13 
arsenical treatments. 'J'he lesions pro- 
duced by these spirochetes in rabbits 
were inconsi^icuous and teiwled to rapid 
spontaneous involutiem (low reaction- 
inducing power). The .strain of Spiro- 
cheta pallida has also a tendency to 
produce asymptomatic ixifection in the 
rabbit. 

In experiments controlled by the use 
of a standard establi.she<l sti-ain of 
Spirocheta pallida (Nichols strain) and 
by the use of a lot of arsphenamine 
whose minimal sterilizing do.se over a 
period of about 10 years has been 14 
mg. per kilograiTi of body weight, it was 
found that 5 of 23 rabbits infected with 
the new strain were not “cured” by 
doses of 16 and 18 mg. of arsphenamine 
per kilogram of body weight. This ob- 
servation on a fresh strain in the pre- 
sumptively unfavorable environment of 
a recent transfer to animals certainly 
suggests that the strain of Spirocheta 
pallida isolated from the present case of 
treatment-resistant syphilis has intrinsic 
refractoriness toward the arsenicals. 
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This refractoriness, while undoubtedly 
more marked at the outset, still shows 
signs of persistence in the eighth animal 
passage. 

NEUROSYPHILIS. — In£uence 
of Inadequate Treatment of Early 
Syphilis on Incidence. — The fact 
that any group of neurosyphilitics con- 
tains a large percentage of patients who 
were inadequately treated for early 
syphilis fails to show that the incidence 
of neurosyphilis was increased by this 
type of treatment. It does show that 
inadequate treatment has failed to cure 
a chronic disease and, since the major- 
ity of patients with early syphilis re- 
ceive inadequate treatment, it is not 
surprising to find that they comprise a 
large proportion of any group with late 
syphilis. J. E. Kemp and W. C. Men- 
ninger (Bull. Johns Hopkins Hosp. 58: 
24 (Jan.) 1936) undertook a study to 
test the validity of the assumption which 
is accepted by many syphilologists that 
inadequate treatment for early syphilis 
increases the incidence of neurosyphilis 
and shortens the incubation period. It 
was the authors’ opinion that irregular 
treatment cannot be said to increase 
the incidence of neurosyphilis unless it 
be shown that the percentage of neuro- 
syphilis is less among patients who have 
had no treatment for early syphilis than 
it is among those who have been given 
inadequate or irregular treatment. 

The material of this study consists of 
a i*eview of 1500 consecutive admissions 
to a large syphilis clinic — 680 cases be- 
ing selected in which there was no doubt 
about the history of infection, its dura- 
tion, and the amounts of treatment given 
during the first two years. All patients 
had spinal fluid examinations or clinical 
neurosyphilis sufficiently advanced to 
make this procedure unnecessary for 
diagnosis. Patients who gave a history 
of inadequate treatment for early syph- 
ilis and who had received desultory 


treatment for late syphilis 'were not in- 
cluded unless the diagnosis of neuro- 
syphilis had been established at the time 
treatment for late syphilis was begun, 
or unless it seemed certain that this 
treatment had not influenced the course 
of the disease. 

A study of the 680 cases reveals : 253 
had had no treatment, of these, 52.6 
per cent, showed clinical or laboratory 
evidence of neurosyphilis ; 226 had had 
early inadequate treatment, of these 43.4 
per cent, showed evidence of neuro- 
syphilis ; 201 had had early adequate 
treatment, 16.9 per cent, of these showed 
evidence of neurosyphilis. 

The duration of the incubation period 
of clinical neurosyphilis among 112 of 
the patients was as follows : Among 
those who had had no treatment, the 
average incubation period was 17.6 
years ; among patients who had been 
given early inadequate treatment the 
average incubation period was 11.6 
years ; among persons who received early 
adequate treatment, the average incuba- 
tion period was 11.4 years. 

The sex distribution is of interest. 
Of the total number of males (330), 
147 had neurosyphilis ; of the 350 fe- 
males, 118 had neurosyphilis. With no 
treatment the incidence of neurosyphilis 
was only slightly higher in males than 
in females, but among those inadequately 
treated for early syphilis, neurosyphilis 
was 25.2 per cent, higher in males than 
in females. 

SYPHILIS IN PREGNANCY. — 

A report is made by H, W. Cole, L. J. 
Usilton, J. E. Moore, P. A. O’Leary, 
J. H. Stokes, W. J. Wile, T. Parran, 
Jr., and R. A. Vonderlehr (Ven. Dis. 
Inform. 17:39 (Feb.) 1936; J. A. M. A. 
106:464 (Feb. 8) 1936) of the effect 
of treatment on the outcome of preg- 
nancy in syphilitic women. The data 
show that congenital syphilis is practi- 
cally a preventable disease. Its preven- 
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tion is dependent upon the routine, early 
and repeated use of the serologic blood 
test on every pregnant woman and upon 
adequate early treatment once the diag- 
nosis of syphilis has been made. 

A positive blood reaction during preg- 
nancy is a serious matter to the fetus. 
Ten times as many syphilitic children 
were bom when the syphilitic mother’s 
blood was positive during pregnancy as 
when it was negative. 

The pregnant syphilitic woman was 
found to tolerate antisyphilitic treatment 
as well as, or better than, the syphilitic 
woman who had not been pregnant since 
infection. 

There is evidence that habitually 
aborting syphilitic women are capable 
of producing living, apparently non- 
syphilitic children when given specific 
treatment throughout each pregnancy. 

Many more nonsyphilitic living chil- 
dren were born when antisyphilitic treat- 
ment was begun before the fifth month 
of pregnancy than when therapy was 
delayed. This advantage was increased 
if the treatment during pregnancy was 
not only early but adequate, i. e., at least 
10, preferably 15, injections of ars- 
phenamine and appropriate heavy metal. 

If an early syphilis appears late in 
pregnancy, some treatment begun at this 
period and continued up to termination 
of pregnancy, even though it is only a 
small amount, will be of value in the 
production of a living child. To those 
women with early syphilis who were 
treated after the fifth month of preg- 
nancy only 7.6 per cent, of the children 
were born dead ; whereas among a 
similar group of women with early syph- 
ilis to whom no treatment was admin- 
istered during pregnancy the loss of life 
was 46 per cent. 

Treatment during a preceding preg- 
nancy is insufficient protection for the 
present pregnancy, even though the 
syphilitic woman has a negative blood 


reaction. It is necessary to treat her 
throughout each pregnancy to insure a 
living nonsyphilitic infant. 

The impoi-tant factors in controlling 
clinical progression an<l relapse in the 
syphilitic woman are the stage of syph- 
ilis on beginning treatnient and the 
amount of therapy administered, rather 
than the pregnancy. The possible ex- 
ception is the apparent protection preg- 
nancy affords the early syphilitic in 
avoiding an involvement of the central 
nervous system. 

CONGENITAL SYPHILIS.— 
Preventive "T resiment. — Four 
methods of pi'eventing congenital syph- 
ilis are suggested by’’ JI. (lougcrot 
(Prophylax. antiven. <S:14 (Jan.) 
1936) : (1) Pi'eventing sy'philitics from 
procreating children until their syphilis 
is cured; (2) giving a precautionary 
antisyjihilitic treatment to marricxl syph- 
ilitics before they procreate any chil- 
dren; (3) treating the future mother 
during her pregnancy ; (4) treating in- 
fants born of syphilitic parents even 
when they appear to be normal. These 
four measures, if followed out strictly, 
will reduce congenital syphilis to a 
minimum. 

It is generally agreed that the best 
treatment for the mother is arseno- 
benzene. The patient should l>e watched 
carefully for .signs of intolerance. Bis- 
muth is certainly less toxic than the 
arsenicals, but it i.s also less effective. 
It is indicated if the arsenicals are im- 
possible or badly tolerated, and if the 
syphilis is old or very much attenuated, 
or if it is resistant to arsenic as .shown 
by arsenic having littl-e or no effect in 
previous pregnancies. Mercury is dis- 
tinctly inferior to the other two drugs. 

Several technics have been proposed 
for arsenic treatment. Some give short 
courses of arsenobenzol, for example, 
4 injections of 0.15 to 0.6 Gm. (2% to 
10 grains) followed by a month of rest 



SYPHILOLOGY. 


253 


and then a repetition of the same series. 
Others give the same treatment as to 
the nonpregnant woman, beginning with 
small doses and increasing rapidly to 
the so-called normal dose of 0.015 mg. 
per kilogram of weight up to a total 
dose of 0.10 eg. per kilogram; that is 
for a patient weighing 60 kilograms 
doses of 0.15, 0.30, 0.45, 0.60, 0.75, and 

0.90 Gm. (2%, 5, 7%, 10, 121^, and IS 
grains) . 

Most obstetricians give intravenous 
injections but uteroplacental nitritoid 
crises may cause abortion. For this rea- 
son the author prefers intramuscular 
injections for, while they are painful, 
they give the maximum degree of secur- 
ity. If the patient prefers intravenous 
injections he gives them, but keeps care- 
ful watch and on the slightest signs of 
intolerance changes to intramuscular in- 
jections. To counteract the possible bad 
effects of the injections, the drug may 
be dissolved in 5 to 10 c.c. (1% to 2% 
drams) of 10 per cent, cesium eosinate 
or 5 to 10 c.c. (1^ to 2% drams) 
of an aqueous solution of sodium 
hyposulphite. 

Treatment . — The use of acetarsone 
(stovarsol) as a therapeutic agent in 
the treatment of congenital syphilis is 
more than a decade old. In 1924, 
Duperie, Cadenaule and Clarac reported 
a child 2 months old suffering from 
congenital syphilis who was treated with 
acetarsone orally with excellent results. 
Since that time a large number of re- 
ports favorable to the oral use of this 
drug have appeared in the literature 
both in this country and abroad. In 
1932 acetarsone was introduced into the 
congenital syphilis clinic of the Winni- 
peg Children’s Hospital and recently 
A. M. Davidson and A. R. Birt (Canad. 
M. A. J. 34:33 (Jan.) 1936) has re- 
ported the results of its use in 51 cases. 
He reports that the results obtained 
have been much superior to those pro- 


duced by the older methods of treat- 
ment. The decided increase in the 
percentage of cases cured is enough in 
itself, according to Davidson, to assure 
this drug a permanent place in the 
therapy of congenital syphilis. In addi- 
tion, it offers the following advantages 
over other forms of treatment : 

1. Simplicity of Rxhibitioh. — The 
oral method is much superior to the 
intravenous or the intramuscular route 
in children, for obvious reasons- 

2. Regular Attendance at Clinic . — 
Syphilis in all its forms can only be 
cured by regular treatment. In the pre- 
stovarsol series of cases there were 
many irregular attendants at clinic. The 
children who did attend regularly had 
to be forced by their parents or guar- 
dians. Since the introduction of sto-' 
varsol and the cessation of painful treat- 
ments there has been no difficulty in 
having the children attend the clinic 
regularly. 

3. Toxic Effects . — ^There have been 
fewer toxic effects in this series than 
are usually found with arsphenamine 
and neoarsphenamine. Those that have 
been produced were readily controlled 
by dosage. 

4. Cost . — ^Treatment is much cheaper 
than by other methods. The stovarsol 
costs less and there is no additional 
equipment necessary for administration. 

Acetarsone tablets are 0.25 Gm. (4 
grains) by weight and are readily di- 
vided into quarters. For infants the 
tablets are dissolved in water or in part 
of the milk feeding and given according 
to the following dosage : 

Dosage of Acetarsone 

14 tablet once a day for one week. 

14 tablet twice a day for one week. 

14 tablet three times a day for one week. 

14 tablet four times a day for one week. 

14 tablet three times a day for one week. 

14 tablet four times a day for one week. 

1 tablet twice a day for one week. 

Total, 56 tablets (14 Gm. — 3% drams) in 49 
days, followed by a 6 weeks’ rest period. 
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J. B. Givan and G. Villa (Am. J. 
Syph., Gonor. and Ven. Dis. 20:275 
(May) 1936) used acetarsone intra- 
venously in the treatment of congenital 
syphilis and found it to he a safe 
remedy. Furthermore, they found the 
Wassermann and Kahn tests to be fav- 
orably influenced in the majority of 
cases. No disturbances of vision were 
overlooked. It was found to be better 
tolerated than neoarsphenamine and 


could be used in some cases showing 
intolerance to neoarsphenamine. Nau- 
seating effects occurring- immediately 
after administmtion of neoar.sphenamine 
due to odor and taste of the drug were 
not noted in the same degree after ace- 
tarsone therapy. series of 30 children 
with congenital syphilis, given a total of 
463 injections of intravi'jious acetarsone, 
showed no iintoward react i(ni recpiiring 
treatment or <Hsc(nitinuance of the drug. 
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ABDOMINAL SURGBRY 

By James Norman Coombs^ M.D., and Francis L. Zaborowski, M.D. 


INTRODUCTION. — During the 
past few years much progress has been 
made in the field of abdominal surgery. 
Some of the more important advances 
are briefly referred to in the following 
review of recent literature. 

The value of an accurate K-ray exam- 
ination in the diagnosis of abdominal 
tumors, to show whether the tumor is 
within or without the gastrointestinal 
tract, has been important in almost every 
case. Following such examination, the 
use of physical signs and differential 
tests usually lead to an accurate diag- 
nosis. Difficulty often arises in the diag- 
nosis of the large cystic tumors of the 
kidney and tumors of the ovary when 
such tumors fill the abdomen and extend 
to the liver. Lymphogranuloma and 
lymphosarcoma of the retroperitoneal 
glands may yield decisive findings in dif- 
ferential diagnoses by blood studies, 
swellings of other glands and tumor of 
the spleen. 

Very careful and thorough examina- 
tion is always necessary in passing 
judgment on painful abdominal condi- 
tions in children. Due consideration 
must be given to posture of the child, the 
position of the legs, the type of respira- 
tion, the configuration and surface relief 
of the abdomen. Changes in abdominal 
respiration are of great diagnostic im- 
portance. Tenderness to pressure should 
never be determined by questioning. 
Rectal examination should always be 
made. With due regard to appendicitis. 


intussusception and the other common 
intraabdominal conditions causing pain, 
concern must be given to nonabdominal 
conditions producing abdominal pain. 
Important causes of such pain are pneu- 
monia, pleurisy, pericarditis and myo- 
carditis. Abdominal pain may occur also 
in affections of the nasopharynx, pala- 
tine tonsils, grippal diseases, scarlet 
fever and measles. 

In recognizing the patient vaho vuill 
not he helped by abdominal operation, 
the diagnosis of functional disease 
should be made on the basis of a careful 
history and on the recognition of a 
well-known syndrome. W^hen the diag- 
nosis is not clear, careful exploration 
of the abdomen is required. It has been 
stated that a large proportion of inter- 
val ^‘^appendectomies’' should have been 
^'explorations.” It is not advisable to 
operate on persons with conditions of 
doubtful pathogenicity, such as ptosis ; or 
on persons who are psychopathic, hyper- 
sensitive, constitutionally inadequate, 
highly allergic or migrainous ; or on per- 
sons who are on the verge of a nervous 
breakdown. 

A clearer understanding of disruption 
in abdominal xsjounds may be obtained 
by considering intraabdominal variations 
in pressure in the postoperative state and 
the type of suturing material used. It 
is to be recognized that rupture of a 
wound is possible following the use of 
any type of suturing material and any 
type of closure, including the use of 
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retention sutures. The integrity of the 
tissues depends on many factors, such as 
wound infections, sepsis and constitu- 
tional diseases. In the presence of such 
factors, careful suturing, the more gen- 
eral use of a suitable nonabsorbable 
suture, such as noncorrosive steel alloy 
wire (Babcock) is suggested. 

The modern surgical treatment of 
peptic ulcer of the stomach and duo- 
denum is largely the treatment of the 
complications of ulcer, i. e., perforation, 
bleeding, and obstructive phenomena. 
As a clinical test of malignancy, Pfeiffer 
and Levering recommend the plan of 
Lahey with certain reservations. Lahey 
hospitalizes all peptic ulcer cases for a 
period of 3 weeks under very careful 
treatment. If, after this study and treat- 
ment, the ulcer fails to show improve- 
ment, it is classed as intractable, and 
surgical measures are instituted whether 
or not cancer already exists. 

Prompt measures to close perforation 
of ulcers with minimal surgery are out- 
lined. 

In bleeding ulcer ^ wisdom is shown in 
conservatism in its management. Sur- 
gical interference is indicated in bleeding 
from ulcers of the chronic callous type 
and when hemorrhage has been severe or 
repeated. Gastroenterostomy alone 
affords a high percentage of cures in 
duodenal ulcer where excision cannot 
be performed. 

A simple method of enterostomy is de- 
scribed by Pfeiffer and Levering where- 
by a simple purse-string suture, which is 
first placed in the intestine in an isolated 
loop, is used. Through a small stab- 
wound in the center of this, the catheter 
or rubber tube is placed and the purse 
string tied. Another purse string is 
placed around the first suture and this 
is tied after the catheter or tube is 
pushed inward, inverting this portion of 
the gut. Interposition of omentum and 
the use of skin sutures to hold the cathe- 


ter firmly is indicated, when possible, to 
afford close approximation to the parietal 
peritoneum, to give protection against 
leakage. 

Postoperative care should be directed 
toward maintenance of the fluid balance 
by giving sodium chloride and glu- 
cose solutions intravenously and sub- 
cutaneously. To relieve, upper-abdominal 
distention and intestinal stasis, the use 
of suction siphonage (Wangensteen) 
with the per-nasal duodenal tube is 
an outstanding aid. 

In regard to the differential diagnosis 
of inflammatory conditions of the liver 
with pus collections, in a single abscess 
of the liver, the history of the patient 
is important, on account of its associa- 
tion with amebic dysentery. Mitltiple 
abscesses of the liver usually follow pre- 
vious infection in the abdomen, such as 
appendicitis and gall-blad<ler infections 
which find their way through the portal 
circulation to the liver. The treatment 
of simple abscess of the liz'cr consists of 
simple drainage after proper walling 
off of the i^eritoneal cavity. In midtiple 
abscesses, operation is of no avail be- 
cause the conditiem of pyemia is usually 
present. 

The use of the aspirating needle is to 
be deplored in differentiating gumma of 
the liver from metastatic carcitionia and 
echinococcic cysts. It is especially 
dangerous where fluid is present, on ac- 
count of causirig peritoneal contamina- 
tion. Surgical intervention is a much 
better plan. In echinococcic cysts, mar- 
supialization of the cyst is considered 
good treatment. 

In acute cholecystitis, the final analysis 
dictates that cholecystectomy is the 
operation of choice, except when jaun- 
dice is present. In this latter group, 
cholecystostomy should always be per- 
formed on account of the greater danger 
of hemorrhage ensuing as a result of 
stripping off the gall-bladder in a jaun- 
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diced patient. In acute cholecystitis with 
empyema, the surgeon should hospitalize 
the patient and wait until all acute in- 
fiammatory symptoms have subsided, 
when there is no danger of doing a 
cholecystectomy. 

In chronic cholecystitis^ it is believed 
that too many cholecystectomies are be- 
ing performed. Surrounding structures 
should be investigated, particularly the 
pancreas. When the pancreas has hard- 
ened as result of inflammation, a chol- 
ecystogastrostomy or duodenostomy 
should be performed. 

In operations for cholelithiasis it is al- 
ways important, especially when there 
has been a history of jaundice, to ex- 
amine the common bile duct. This 
surgery is much more difficult and more 
hazardous than surgery of the gall- 
bladder alone, with a higher mortality. 
The presence of stones in the common 
duct varies greatly. Lahey^s statistics 
show that 20 to 30 per cent, of cases 
operated upon have common duct stones. 

There is great danger of surgery in 
the presence of jaundice, hemorrhage 
being the greatest danger. Other dan- 
gers include cholangitis and cholemia. 
Degeneration of the heart muscle and 
other organs result and, at times, acute 
mania and melancholia have accom- 
panied the condition. 

ABDOMINAL APOPLEXY.— 

A case of fatal nontraumatic, nonmalig- 
nant hemorrhage into the peritoneal cav- 
ity of a male is reported by M. T. 
Moorehead and J. S. McLester (J. A. 
M. A. 106:373 (Feb. 1) 1936). The 
patient had vascular hypertension and 
was in bed for 27 days, when he sud- 
denly developed signs and symptoms 
pointing toward internal abdominal hem- 
orrhage. At autopsy, it was found that 
the gastric artery, which showed a 
marked degree of atherosclerosis, had 
ruptured at the juncture of the right 


and left branches on the midportion of 
the lesser curvature. Another case of 
fatal intraperitoneal hemorrhage was ob- 
served in a white man, aged 50, The 
patient was being treated for pulmonary 
emph 3 ’^sema and myocarditis and was in 
bed, when, on the forty-sixth day he 
died with evidence of recent internal 
hemorrhage. At autopsy, approximately 
3000 c.c. of blood and recently formed 
blood clots were found in the abdominal 
cavity. The tunics of the superior mesen- 
teric artery" were split for a distance 
of several centimeters by a dissecting 
aneurismal hemorrhage. The authors 
conclude that more people live to an 
old age now than formerly, and, there- 
fore, more people have time to develop 
arteriosclerosis. Other factors, such as 
faulty diet and a faster tempo of life 
may also operate in the same direction. 

ABDOMINAL INJURIES. — An 

interesting review of the sequelae of 
penetrating wcmnds of the abdomen, 
based on a critical study of the reports 
on 606 persons wounded in the war of 
1914 to 1918, is made by duBourguet 
(Rev. de chir. 74:175 (Mar.) 1936). 
The lesions reviewed by the author were 
of the following types : lesions of the ab- 
dominal wall, . 287 ; peritoneal lesions, 
103 ; canalicular lesions (lesions of the 
intestines, biliary passages, etc.), 25; 
fistulas, 82 ; lesions of solid organs (re- 
tained foreign bodies), 97; and late ab- 
scesses, 8. There were, of course, many 
overlapping lesions, such as a serious 
loss of substance of the abdominal wall 
associated with intraabdominal lesions of 
considerable extent. However, each case 
is included in only 1 group. 

The 287 lesions of the abdominal wcdl 
included 144 abdominal hernias, 28 dia- 
phragmatic hernias, 113 adherent scars, 
4 other lesions, and 2 aneurisms. The 
abdominal hernias included 98 postoper- 
ative hernias, of which 64 were small. 
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19 of medium size, and 1 5 extensive ; 27 
large hernias with loss of substance ; and 
9 paralytic hernias. In the cases of 
small postoperative hernias, the inci- 
dence of invalidism was about 10 per 
cent. ; in those of hernias of medittm 
size it ranged from 10 to 65 per cent, 
and averaged about 30 per cent. ; and 
in those of large hernias it ranged 
from 60 to 65 per cent. In the 27 
cases of hernia with loss of substance 
it ranged from 40 to 70 per cent., and 
in the 19 cases of paralytic hernia, 
from 10 to 40 per cent. The symptoms 
were due largely to displacement of 
organs and adhesions to the hernia or 
scar. 

Small hernias can be controlled by the 
wearing of a truss or belt, but for large 
hernias operation is desirable. The au- 
thor describes briefly various operative 
measures for the cure of hernia, i. e., 
simple closure, overlapping procedures, 
and plastic repair. He states, that in 
general, the results of operation are 
good, but many patients refuse opera- 
tion, preferring a truss and a pension. 
The procedure indicated for paralytic 
hernias consists in resecting the atro- 
phied muscle zone and suturing the 
edges. 

In cases of diaphragmatic hernia oper- 
ation is necessary, as a rule, as trau- 
matic hernia of this type is usually 
serious. Of the 28 cases reviewed, 
operation was performed in 23, with 
death in 5, and cure in 18. Of the 5 
patients not operated upon, 2 were dead 
and 3 were living at the time of the 
report. 

Of the 113 patients with adherent 
scarSj 37 had only subjective symptoms. 
In general, the incidence of invalidism 
in this group was rather low. Surgical 
treatment is not often indicated for 
adherent scars. It should consist of 
excision of the scar and resuture of 
the wall in layers. 


In 103 cases of peritoneal lesions com- 
plications were divided into 2 groups : 
(1) 68 of deep adhesions, and (2) 35 
of perivisceritis. In the first group the 
common syanptcmi was j^ain often asso- 
ciated with difficxilty in passage of the 
intestinal contents without actual ob- 
struction. In the second group the 
complications were gastric distention, 
slow emptying of the stomach and duo- 
denum, visible aiid aiidihle peristalsis, 
aiid vague and often rhythmic pains. The 
incidence of invalidism in this group 
ranged from 10 to 45 per cent., but 
averaged 25 per cent. ;\s a rule, surgi- 
cal treatment is indicated. It should 
consist of freeing of the adhesions or 
short-circuiting. 

Of the 25 cases of canalicular lesions, 
intestinal stenosis occtirred in 24 and 
stenosis of the biliary tract in 1 case. 
Because of the freqitency of multiple 
adhesions, direct approach to the lesion 
is rarely possible ami short-circuiting is 
necessary. In the ca.se of biliary ob- 
struction, cholecystogastrostomy was 
done. 

Of the 86 fistulas, 5 were biliary; 37, 
urinary ; and 44, fecal. In cases of biliary 
fistula there is a tendency toward spon- 
taneous cure- If spontaneous cure 
does not occur, operative intervention — 
either plastic restoration of the ducts 
or short-circuiting — i.s neces.sary- Of 
the 37 urinary fi.sttdas, 31 were vesical 
and 6 vesicorectal. The vesical fistulas 
were usually of the intermittent type 
with periods of drainage. Operation 
was seldom indicated for such fistulas 
except for the removal of foreign bodies. 
For the closure of vesicorectal fistulas, 
multiple operations are itsually neces- 
sary. Of the 44 fecal fistulas, about half 
healed spontaneously. The rest re- 
quired surgical closure. 

Of the 97 lesions involving solid struc- 
tures and due largely to retained foreign 
bodies, 3 involved the abdominal wall ; 
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2, a kidney ; 1, the spleen ; 1, the peri- 
toneum ; 5, the omentum ; and 60, the 
liver. Operative removal of the for- 
eign body is often indicated for such 
lesions. 

In conclusion, du Bourguet calls atten- 
tion to the fact that penetrating wounds 
of the abdominal wall are generally more 
persistent and important than intraab- 
dominal lesions. The former tend to 
become worse, while the latter tend to 
become cured spontaneously. Most of 
the late sequelae are fairly amenable to 
surgical treatment. 

H. A. Oberhelman and E. R. Le- 
Count (Arch. Surg. 32:373 (Mar.) 
1936) outline the results obtained in 
peace time in 343 cases of bullet •wounds 
of the abdomen treated at the Cook 
County Hospital, Chicago, during the 
period from 1911 to 1924, and trace 
the development of the treatment of 
such wounds from 1925 up to the pres- 
ent time. From the literature they 
collected 494 cases in which laparotomy 
was performed. Of these, 789 (52.6 
per cent.) terminated fatally. 

In the Cook County Hospital series 
of cases the wounds were such as are 
usually produced by homicidal, suicidal, 
and accidental shootings in large cities. 
None of them was due to the kind of 
machine guns now used by gangsters. 
Only 1 was produced by a shotgun. Of 
the 222 patients who died, laparotomy 
was performed on 169, and 205 came to 
autopsy. Of the 37 patients who died 
without operation, 33 were either mori- 
bund or in poor condition when they 
entered the hospital. 

The largest group of cases with 
wounds involving a single abdominal 
organ were 41 cases of injuries of the 
small intestine. Of the 301 cases in 
which laparotomy was performed, in- 
jury of 2 or more viscera was found 
in 182. The mortality in the latter 


group was 80.7 per cent. Forty-three 
patients had wounds of both the ab- 
domen and the thorax. Of the 31 of 
this group who were operated upon, 24 
died ; whereas of the 12 who were not 
operated upon, all died. Of the 169 
patients coming to autopsy after lapa- 
rotomy, overlooked wounds were found 
in 94. As undoubtedly there were over- 
looked wounds in some of the cases in 
which recovery resulted, the incidence 
of overlooked wounds in the entire series 
is not known. 

The authors’ study indicates that when 
death occurs within 24 hours after a 
bullet injury, it is due to hemorrhage 
and shock ; whereas when it occurs 
later, it is usually due to generalized 
peritonitis. 

The case report of traumatic rupture 
of the upper jejunum to demonstrate the 
successful results of early operation with 
primary closure of the abdomen in such 
cases is cited by A. La Ragione (Arch, 
ital. di chir. 43 : 115, 1936). The patient, 
a man 33 years old, was kicked by a 
hors^j the blow falling obliquely from 
the left on the umbilical region. At 
operation, 5 hours after the injury, a 
small perforation was found on the 
free border of the intestine from 20 to 
30 cm. below the duodenojejunal flexure. 
There was no lesion of the mesentery. 
The intestine was closed with Lembert 
sutures, the peritoneum cleansed, and 
the abdominal wall closed. Recovery was 
uneventful. The mechanism of the 
trauma appears to have been a crushing 
of the intestine against the spine. 

The author discusses the various 
mechanisms involved in rupture of the 
intestines; the differential diagnosis of 
intestinal perforation, with particular 
reference to the behavior of the pulse; 
the necessity for operation as soon as 
the shock has passed off ; and the ques- 
tion of primary closure of the abdomen. 
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HEPATIC TRAUMA. — E. G. 

Krieg (Arch. Surg. 32:907 (May) 
1936) reviews 60 cases o£ hepatic trauma 
admitted to the City of Detroit Receiv- 
ing Hospital during the period from 
1927 to 1934 inclusive. In 68 per cent, 
the injury was due to a bullet ; in 17 
per cent., to an automobile or street-car 
accident or a fall; and in 15 per cent., 
to stabbing. Signs of shock were pres- 
ent or reappeared after treatment and 
continued until death in' 73 per cent. 
In the 24 cases in which complete blood 
counts were made, there was laboratory 
evidence of anemia at the time of the 
patient’s admission to the hospital. In 
55 cases operation was performed 
promptly after adequate response to 
treatment for shock and hemorrhage. 
Five patients were treated medically. Of 
the latter, 2 died within 3 hours, and 3 
who were children in an extreme state 
of shock, showed no improvement until 
after the third day. 

The hepatic wounds were of four 
types : ( 1 ) clean incisions produced by 
stabbing; (2) clean punctures due to 
bullets; (3) macerating punctures due 
to bullets ; and (4) rough fractures pro- 
duced by contusion. In 41 cases the 
liver was the only organ involved, 
whereas in 21, in all of which except one 
the wound was caused by a bullet, some 
other organ was also injured, usually the 
spleen. Abdominal hemorrhage of vari- 
able degree was always present. 

The mortality in the entire series was 
61.6 per cent. Hemorrhage and shock 
caused death in 73 per cent, of the cases 
in which they occurred. Death resulted 
within 3 days. 

Symptomatology . — The chief clin- 
ical features are pointed out by W. M. 
Shedden and F. Johnston (New England 
J. Med. 213:960 (Nov. 14) 1935) as 
follows : ( 1 ) Pain in the right upper 
quadrant, though the pain may he gen- 
eralized throughout the abdomen or 


not pre.sent at all. McKnight .states that 
if the convex portion of the right lobe 
is injured, pain is referred to the right 
scapular region, while if the concave por- 
tion is involved, the discomfort is re- 
ferred to the waistlitie anteriorly. Bloch 
reports a case of ruptured liver in which 
the maximum tenderness was in the left 
lower (ptadrant. (2) Board-like hard- 
ness and excphsite tetKlcrness over the 
involved ai-ea is a rule. (3) Increase in 
liver dullness, upward or downw'ard. (4) 
Shock, due to the single impact or to the 
flooding of the peritoneal cavity with 
blood or bile, though there have been 
many rei^orts of cases of ruptured liver 
with little or no clinical signs of this 
phenomenon. 1 )eath ensued 5 hours after 
the operation. 'Fhe degree of immediate 
shock, therefore, does lujt represetit the 
injury often enough to be a guide in 
cases where no shock is j>bserved. Free 
exj^osure and hemostasis at the earliest 
possible moment is advised. (5) A 
sharp ri.se in the leukocyte count and a 
slower fall in the erythrocyte count and 
hemoglobin. 'Fhe leukocytic reaction 
presents a characteri.stic curve reaching a 
height of 150 to 300 per cent, within 
the first 10 hours. (6) Jaundice, though 
this phenomenon seldom api)ears before 
the third or fourth day, if at all. Mc- 
Knight advances the thetmy that the 
jaundice may be due to the shattering of 
Glis.son’s capsule. Tie reasons that as 
a result of this laceration, the secretory 
pressure of the liver is deci'cased and 
the bile dammed back an<l forced into 
the lymphatic channels. It may, of 
course, also l)e <lue to hei>atic sepsis. 
Andersson reports the case of a laborer 
who developed jaundice 2 weeks after 
an abdominal injury. Exploratory lapa- 
rotomy 9 days later revealed a liver ab- 
scess. The hepatic capsule was intact. 
(7) It must be remembered that liver 
rupture is sometimes accompanied by a 
slow pulse. 
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Differential Diagnosis. — 1. Simple 
shock. Hourly blood counts will aid in 
deciding upon or rejecting this diagnosis. 

2. Simple traumatism to abdominal 
wall. Blood examination will also help 
here. White has also employed diag- 
nostic aspiration of the peritoneal cavity 
with a large needle. 

3. Splenic rupture. Though the pain 
and tenderness are usually in the left 
upper quadrant of the abdomen, the 
symptoms here may be identical with 
hepatic rupture and the lack of localizing 
signs, of course, does not rule out 
trauma to the liver. 

Prognosis . — This seems to depend on 

(c) the amount and rate of hemor- 
rhage; (&) the escape of bile into the 
peritoneal cavity, which may be a con- 
tributory cause of paralytic ileus; (c) 
the amount of destruction of liver tissue ; 

(d) the presence or absence of injury 
to structures other than the liver. 

Treatment. — When possible, im- 
mediate operation is essential. The 
importance of early recognition and 
prompt institution of surgical measures 
can best be emphasized by Thole’s sta- 
tistics. He demonstrated from a study 
of 260 cases of ruptured liver that if 
operation takes place within 6 hours, 
the mortality is 40 per cent. ; between 7 
and 12 hours it is 50 per cent. ; while 
between 13 and 24 hours it is 67 per 
cent. After 24 hours the mortality rap- 
idly mounts to 86 per cent., though cases 
have been operated on with recovery 2 
to 30 days after liver rupture. 

If blood cannot be obtained from other 
sources, autotransfusion of blood may 
be employed. However, the presence of 
extravasated bile and the possibility of 
the presence of the contents of hollow 
viscera should make this a procedure 
to be done only after careful abdominal 
exploration. 

It may be found on opening the ab- 
domen that the hemorrhage has ceased 


and that a careful removal of the blood 
and an abdominal closure are all that 
is necessary. 

If the bleeding is not severe, a gauze 
pack may be sufficient to check the hem- 
orrhage. The hepatoduodenal liga- 
ment may be compressed while the 
packing is inserted. Graham .states that 
this ligament may safely be compressed 
for a half-hour. It is probably well to 
remove the pack after 48 hours under 
general anesthesia. Drainage introduces 
infection and occasionally causes a sec- 
ondary hemorrhage. Robin describes a 
case in which the pack was left in for 2 
weeks. A liver abscess resulted. The 
third week the patient had a series of 
secondary hemorrhages. 

If the bleeding is checked when the 
pack is removed, a piece of rubber 
may then be inserted to the level of 
the peritoneum, in order to take care 
of a possible later' leakage of bile. 

If the pack does not check the hem- 
orrhage, suture of the "liver should 
be attempted, einploying if possible a 
large blunt needle. 

If a large amount of liver tissue had 
been damaged, it is probably well to 
administer glucose freely. It has been 
clearly demonstrated that hepatectomized 
animals die because of a glucose 
deficiency. 

ABDOMIjNAL tragedies.— 

Differential Diagnosis. — M. Lick 
(Pennsylvania M. J. 39:421 (Mar.) 
1936) states that the sufferer is fre- 
quently first seen imder conditions un- 
satisfactory to the examiner. The light is 
poor, the bed is low, the room is small 
and is crowded with tearful, anxious 
relatives, among whom there is always 
one, with stern unfriendliness, who does 
not believe in hospitals or operations. 
All this often creates an atmosphere un- 
conducive to calm, logical thinking and 
clear judgment. 
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Amid these conditions or even among 
those advantageous ones of the hospital, 
the surgeon is confronted with a problem 
of diagnosis. It is usually fascinating, 
but all too often blurred and confusing. 
Is the condition surgical, or are the 
abdominal signs and symptoms but a red 
herring drawn across the trail to con- 
fuse the examiner and conceal the true 
condition ? 

Observation of the patient may speak 
volumes. The impression of a peritoneal 
disease may be gotten at a single glance. 
The knees may be drawn up, the tongue 
coated, and the basin close by for 
vomitus ; the facie may present an ex- 
pression of anxiety, suffering, and a 
sense of impending disaster. It is dif- 
ficult to describe this expression, but it 
can be recognized by the experienced. 
It is never absent in acute peritoneal 
•conditions. If this is not seen, the phys- 
ician should be exceedingly wary in 
diagnosing an acute condition within the 
abdomen, even though other signs seem 
conclusive. At times. Lick has offended 
his confreres by refusing to open an 
abdomen which was rigid and painful 
because the patient looked too comfort- 
able. He was out of balance with the 
abdominal signs. These cases almost 
invariably turn out to involve referred 
symptoms from the chest or diaphragm. 
Physicians are all familiar with the 
flushed _ cheek, the slight increase of 
respiration, the slight cough heard oc- 
casionally during the conversation, which 
should immediately excite the suspicion 
of a chest lesion regardless of the ab- 
dominal signs. 

Perha,ps all these things and more are 
caught in one glance before any story 
of the disease is elicited. The story is 
so important. Murphy said that if it 
were told correctly, the diagnosis would 
stand out as though written in large 
letters. The fault often lies with the 
physician who is hurried or impatient 


with a lociuaciuus patient or his relatives. 
It takes skillful ci-oss-cxaniination at 
times to get at the truth, to separate 
the inconseiiuential from that which is 
relevant. It can and should be done, 
The ruptured nicer should give a history 
of previous dige.stive disorders quite dif- 
ferent from that of the acute gall-bladder 
with its usual story of flatulent indiges- 
tion. In cases in which the picture is 
either that of subacute ])c*rforation or 
acute cholecystic disea.se, the ratio of 
ulcer is to 1 for men, whereas that of 
gall-bladder disease is ju.st the reverse, 
being 3 to 1 for women. 

Carcliionia of the large hozeel zvith 
obstruction or perforation would be 
susiiccted in an elderly patient with an 
acute abrlominal crisis, whose history 
related blood in the stools anrl a disturb- 
ance of bowel habit. A history of func- 
tional di.sturbance of the pelvic organs 
must not be disniisse<I a.s irrelevant 
merely becau.so the abdominal .signs do 
not conform to the textbook jiattcrn. 
Physicians mi.ss more things from not 
thinking than from not knowing. It is 
almo.st a truism that, if a diagnosis does 
not ring true, something unthought of 
will be found at operation. 

Pain is j^robably the mo.st constant 
and outstanding symptom of the acute 
abdomen. I’ain is a clarion cry. It is 
nature’s flashing signal that harm or 
injury is being done. It sends the mother, 
white-faced, to call the <l<)ctor when she 
hears the shrill cry of her sick child. 
A proper interpretation of pain alone 
may make a diagnosis certain. 

It should be emphasized strongly that 
continued abdominal pain u.sually indi- 
cates a surgical condition. It must be 
asserted just as earnestly, however, that 
not all abdominal pain indicates ab- 
dominal disease. Those overflow pain 
impulses from the chest and diaphragm 
are not so severe. They disappear or 
are modified in a few hours. The cor- 
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responding signs and symptoms o£ acute 
abdominal disease are lacking or are not 
parallel. Tenderness is not commensurate 
with rigidity. The pulse rate is too slow. 
It does not have the quick, discourte- 
ous slap. The facies are more comfort- 
able. This discrepancy and contradiction 
should be a warning, and observation 
should be practiced for a few hours. 
This can be carried too far in children. 
Late cases of appendicitis with local or 
spreading peritonitis usually show mois- 
ture in the lungs or other signs which 
blue the picture to one who is called 
to see the case late. The trajectory of the 
pain in coronary disease and angina 
pectoris is frequently to the gall-bladder. 
Nausea, vomiting, and local spasm of 
the recti muscles sometimes recur. The 
old, old story of “acute indigestion !” 
The cue here, of course, is the accom- 
panying substernal pain, the dyspnea, 
the tone of the heart, the history of 
circulatory derangements, the absence of 
digestive disturbances in the foreground. 

Everyone is familiar with those over- 
flow pain impulses from the ureter or 
kidney which may simulate the most 
violent abdominal disease. The condition 
is well illustrated by a patient who was 
brought to the hospital in the night with 
poignant, colicky pain, nausea, vomiting, 
and distention. To make the diagnosis 
plain, there was an appendix scar. Ob- 
struction, of course ! This man was 
fortunate in having a painstaking, 
thorough, meticulous anal3d:ic surgeon. 
Why should this pain be felt, even 
though slightly, in the testicle or over the 
hip ? Abdominal pain is never referred 
here. A urinalysis disclosed a few red 
blood cells ; cystoscopy, a horseshoe- 
kidney and a blocked right ureter. The 
point to be emphasized is that the cues 
are usually present. They are the red 
entries in the ledger. They may be 
upstage in the shadows. They are missed 
from not thinking, or the physician fails 


to be impressed because they seem to be 
so triwal compared with other signs. 
It cannot be emphasized too strongly that 
a single urologic cue should be given the 
greatest consideration even though the 
abdominal picture stands out in strong 
light. Recourse to the cystoscope, the 
microscope, and x-ray is indicated and 
causes little delay. 

Little need be said about the pain of 
ruptured ulcer. This is one disease, with 
its sudden agonizing, brutal attack, its 
rigid muscles, and its capacity to absorb 
morphine without relenting, that runs 
true to the textbook picture. Several 
facts have impressed the author. There 
are silent ulcers, the first sign of which 
is that of rupture. The history fails 
in these cases. Shock is not always 
marked, and the pulse is not always as 
rapid as would be supposed. The facies 
are never forgotten. The anxiety, the 
suffering, the sense of disaster and dis- 
solution are all mirrored. When this 
picture is present, the diagnosis cannot 
be denied even though the history for 
ulcer is absent. 

However, if this picture is so modified 
that all symptoms and signs are softened, 
if the knees are not drawn up, if the 
muscles are not hard enough, if the 
patient looks more comfortable than he 
should, i. e., if his general appearance is 
disproportionate to the abdominal pain, 
caution is advised. 

In acute abdominal disease with 
general pain and tenderness there is 
always one spot more tender than the 
rest, and it hurts when the patient moves 
in bed. This observation has been of 
inestimable value and bears repetition. 
The ruptured ulcer is exquisitely tender 
over its area. It is known that this is 
true of appendicitis, because the only 
constant sign is that of focal tenderness. 
There may be spreading or general 
peritonitis present, but the appendix 
region is still the most tender. It is 
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deplorable tliat more attention is not 
given in the teaching of medical students 
to this point of focal tenderness in the 
diagnosis of appendicitis. Most interns 
look for rigidity, leukocytosis, fever, and 
pain in the epigastrium, which moves 
down to the right side. Violent forms 
of the disease exist with some of the 
signs absent or so modified that only 
the experienced can interpret them 
correctly. But focal tenderness of the 
diseased organ is always present. 

The pain of intestinal obstruction is 
striking. It is colicky and usually felt 
first in the upper abdomen. It comes and 
goes. The patient looks sick. There is 
nausea and later vomiting. Peristalsis is 
usually heard. And yet with this char- 
acteristic and usually unvarying picture, 
it is often missed. If this is doubted, the 
late and hopeless cases operated upon in 
the hospitals should be recalled to mind. 
Why should this be so ? Some still forget 
that gas or feces will be passed from 
below the obstruction. Some still fail to 
look at the hernial orifices, or for ab- 
dominal scars. Some still wait for fecal 
vomiting and terrifying distention. It is 
a disgrace for any of the profession to 
wait for these premortal changes. Opera- 
tion at this time is hopeless and only 
gives occasion for the usual headlines 
in the next day’s paper, “Patient Dies 
of Operation.” It should read, “Patient 
Dies of Delay.” There is no disease 
that has a narrower threshold of safety. 
There is no disease that needs more 
prompt action. It takes courage in the 
postoperative cases to tell the sick and 
discouraged patient and his anxious and 
often unfriendly and doubtful relatives 
that another operation is necessary. De- 
lay in the presence of these faithful 
symptoms only makes matters worse, 
whereas prompt and courageous action 
will save most of these unfortunate 
cases. 


These foregoing principles are ele- 
mentary but certainly fundamental. It 
should be remembered that disease of 
any system or organ results in a dis- 
turbance of function of that organ. The 
signs and symptoms are always present 
to some degree. Confusion and mis- 
takes occur by reason of the physician’s 
inattention and prejudices. It is helpful 
to remember that after age 40 practically 
no new abdominal diseases exist except 
neoplasm and inflammations, all others 
being complications of preeexisting con- 
ditions. It is pertinent to remember, as 
DaCosta said, that an absent sign should 
be given grave consideration. Finally, 
it is invaluable to remember the tenden- 
cies, the conventionalism, if you please, 
the relation of acute disease to age and 
sex. 

POSTOPERATIVE COMPLI- 
CATIONS.— R. L. Rhodes (Ann. 
Surg. 103:804 (May) 1936) reports 
2 unusual cases of ffas-bacillus infection. 
In the first, that of a colored man 35 
years old, operation was performed for 
strangulated hernia. At the time of the 
operation the odor characteristic of gas- 
bacillus infection was not recognized. 
The patient died soon after the opera- 
tion. At autopsy, the peidtoneal cavity 
was found to contain foul-smelling gas 
and bloody fluid. The small intc.stine 
was markedly distended with gas. 

The second case was apparently one of 
gas-bacillus infection of the inte.stinal 
tract. The symptoms were those of in- 
testinal obstruction with apparent pros- 
tration and enormous abdominal dis- 
tention. The patient survived only a 
few hours. Cultures of the peritoneal 
fluid made at autopsy yielded the bacillus 
Tjuelchii. 

In trying to explain the sequence of 
events in the second case, the author 
says that trauma and interference with 
the blood supply of the muscular tissue 
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of the wall of the bowel may have been 
responsible for the entry of the Welch 
bacilli. This theory is supported by the 
well-known rapidity of growth of the 
bacteria in traumatized muscle. In 
neither case was a gross perforation of 
the bowel found at autopsy. 

A group of 6 cases of chronic^ ulcera- 
tive^ burrowing y nongangrenous lesions 
of the abdominal wall apparently due to 
a microaerophilic hemolytic streptococcus 
is presented by F. L. Meleney (Ibid. 
101:997 (Apr.) 1935). The lesions in 
the last 3 cases responded strikingly to 
local treatment with zinc peroxide. 

The characteristic features of the in- 
fection begin gradually. What appears 
to be an ordinary drainage tract from 
a deep or subcutaneous abscess fails to 
follow the usual course of healing. The 
skin margins become undermined and 
the edges roll in. There is no gangrene, 
but a gradual liquefaction of the skin 
margins, with the production of a pro- 
gressive ulcer. Daughter ulcers form 
either by liquefaction of the skin from 
beneath or by the introduction of the 
organism from without. Sinuses form as 
the infection burrows down between the 
muscles. In lesions of the lower part 
of the abdomen the undermining fre- 
quently spreads down toward the groin 
or the pubic region, extending into the 
vulva or scrotum or beneath the crease 
of the groin into the thigh. In these 
regions it may extend inward, dissect- 
ing beneath the muscles and forming 
deep sinuses into the pelvis. Occasion- 
ally, one margin shows a spontaneous 
tendency to heal. However, instead of 
progressing steadily, the margin of the 
new epithelium may suddenly become 
clear-cut and remain stationary for a 
long period of time or rapidly melt away. 

In most cases the lesion is only 
moderately painful, but in some the pain 
may be ♦excruciating. There is usually 
a daily rise in the temperature to be- 


tween 101 and 103"" F. ( 38.3° and 39.4° 
C.). This fluctuates markedly from week 
to week. During the periods of fever 
the patient is usually greatly prostrated. 
In the course of time the lack of 
response to treatment brings great dis- 
couragement and gradually breaks down 
the patient's morale, sometimes to such 
a degree that the patient expresses a 
desire to commit suicide. After months 
or years of suppuration, the lesion oc- 
casionally heals spontaneously, but as 
a rule, the ulcer spreads and the sinuses 
burrow^ deeply and cause death from 
the erosin of a large vessel or the gradual 
development of amyloid degeneration of 
the liver, spleen, and kidneys. 

The only eifective treatment yet found 
is the daily application of zinc peroxide. 
This has been found to kill the causative 
organism also in vitro. It must be 
thoroughly applied to every part of the 
infected surface. Under such treatment 
the sinuses will close, the undermined 
flaps will heal, and new skin will grow 
in from the margins. The defect may 
then be closed with skin grafts. 

The essential organism in the infec- 
tion is a hemolytic streptococcus which 
prefers an anaerobic environment. Its 
immediate source is probably the in- 
testinal tract or the vagina. In 4 of 
the 6 cases reported it could be obtained 
only by anaerobic cultivation. In 2 of 
these it was present in pure culture. In 
2 of the long standing cases it was found 
with aerobic cultivation. However, even 
when it was obtained aerobically it was 
found to grow very much better anaero- 
bically. After artifical cultivation on 
meat medium, it gradually takes on 
aerobic properties and after a few 
generations will grow on the aerobic 
plate. It shows the usual cultural char- 
acteristics of beta hemolytic streptococci. 
It may have been originally an ordinary 
aerobe which adapted itself to the anae- 
robic environment of the intestinal tract. 
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According to J. H. Powers (J. 
Thoracic Surg. 5:306 (Feb.) 1936), 
abdominal operations are followed by 
a postoperative decrease in the vital 
capacity. Postoperative pulmonary com- 
plications are related to lowering of the 
vital capacity. An incision in the upper 
part of the abdomen causes a markedly 
greater lowering of the vital capacity 
than an incision in the lower part of 
the abdomen. Operations on the ex- 
tremities or perineum do not seem to 
affect the vital capacity. 

Pulmonary hyperventilation im- 
mediately after anesthesia and for the 
first 3 days after operation was sug- 
gested by Henderson and Haggard as 
a prophylactic measure against pneu- 
monia. This method has been investi- 
gated by many workers, some of whom 
report favorable results whereas others 
state that they noted no marked 
improvement. 

The author reports on a small series 
of cases in which he studied the effect 
of hyperventilation on the vital capacity. 
The vital capacity was determined daily, 
before and after operation, by means 
of a Collins spirometer. All observa- 
tions were made at least 2 hours after 
meals with the patient in the semi-sitting 
position. The readings represented the 
best expiratory and inspiratory effort for 
each day. Only cases without drained 
wounds were studied. 

The 5 cases of operation on the upper 
part of the abdomen which were treated 
by hyperventilation showed an increase 
of from 16 to 23 per cent, in the vital 
capacity as compared with the untreated 
cases, and the cases of operation on the 
lower part of the abdomen an increase of 
from 23 to 26 per cent, as compared with 
the controls. Although the number of 
cases was small, these findings indicate 
that hyperventilation keeps the vital 
capacity at a level higher than that in 
cases in which it is not used. 


Changes in the usual course level of 
the vital capacity are indicative of a 
post operative complication. Lowering 
of the vital capacity may occur much 
earlier than it is recognized clinically. 
In a case of hematoma in an abdominal 
wound, for example, the vital capacity 
may occur much earlier than it is recog- 
nized clinically. Abdominal binders, ad- 
hesive strapping, and surgical abdominal 
dressings do not influence the vital 
capacity to any marked extent. 

The procedures used m. getting patients 
out of bed early after abdominal surgery 
are discussed by A. Charbonnier (Rev. 
med. de la Suisse Rom. 55:402 (June 
25) 1935). The author calls attention 
to the fact that the incidence of phlebitis 
and embolism is very low when the 
described method is used. This is prob- 
ably explained by the prevention of ven- 
ous stasis. 

The patient must be hospitalized a full 
day before the operation. In the author’s 
cases saline solution and glucose are 
given to improve nutrition or relieve 
dehydration. If possible, exercises are 
given to increase pulmonary ventila- 
tion and improve the peripheral 
circulation. Patients subject to respira- 
tory infection are treated with vaccines. 

Careful attention is paid to asepsis, 
hemostasis, and closure of the wound. 
After the operation, saline solution 
and water are given in large quantities. 
To combat shock, the foot of the bed 
is raised on wooden blocks. The wound 
is dressed tightly and an abdominal 
binder then applied. 

On the first day after the operation 
the attendant aids the patient in making 
pedalling movements with the legs. This 
exercise is preceded or followed by an 
alcohol rub. The patient is encouraged 
also to raise himself by grasping a 
trapeze suspended above the bed and to 
take deep breathing exercises. 
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On the second postoperative day the 
movements are increased and intestinal 
peristalsis is stimulated by rectal lavage. 

On the third day the exercises include 
hanging the legs over the edge of the 
bed and semisolid food is given. 

At the visit of the surgeon on the 
fourth day, if the condition of the ab- 
domen, the pulse, and the temperature 
are satisfactory, the patient is carried 
to his chair and allowed to sit with his 
feet resting on the floor for from 
one-half to one hour. 

On the fifth day he is allowed to walk 
to the chair and to sit in it for 2 or 
3 hours if his condition is satisfactory. 

On the sixth day he is permitted to 
walk about the room. 

On the ninth day walking up and 
down stairs is begun. 

Between the twelfth and fifteenth days 
the patient is permitted to return to 
his home if he is able to be out of bed, 
most of the time walking about or en- 
gaged in light tasks. 

In cases in which there is extensive 
infection or drainage from the abdomen 
or vagina the patient is kept in bed for 
from 15 to 20 days. In cases of opera- 
tion for hernia he is kept in bed until the 
twelfth day because of the friability of 
the tissues and the ease with which 
hematomas are formed. 

In cases of cardiac, renal, or hepatic 
deficiency, those of prolonged postopera- 
tive shock, and those with severe hemor- 
rhage the described routine is contra- 
indicated. 

Charbonnier believes that early am- 
bulant treatment is a step forward in 
surgical treatment as it will be found 
beneficial in at least SO per cent, of cases 
in which an abdominal operation is per- 
formed. For successful results it must 
be employed judiciously and carried out 
carefully. 


APPENDICITIS. — £?tfo7og^y. — 
The present status of the problem of 
appendicitis is outlined by A. D. Bevan 
(S. Clin. North America 16:63 (Feb.) 
1936). The author briefly traces the 
history of knowledge of appendicitis 
from the time of Reginal Fitz in 1886 
to the present day. 

He ascribes the condition to a local in- 
flammation beginning in the mucosa of 
the appendix at an atrium of infection 
caused by injury from fermentative 
products produced in the intestinal tract 
or by a foreign body, and extending 
through the other coats of the appendix 
to reach the peritoneum. He calls atten- 
tion to the clinical picture as the basic 
factor in the diagnosis, placing minor 
emphasis on laboratory findings. He 
states that if medication is given at all, 
early in the disease, he recommends the 
use of minute doses of atropine as an 
aid in differentiating “spasms” from 
appendicitis. 

Operation within the first 48 hours 
of the attack is advised. On the third, 
fourth, and fifth day it should be per- 
formed immediately, unless the symptoms 
are subsiding. When the symptoms are 
subsiding, watchful waiting is indicated. 
If a palpable inflammatory mass is evi- 
denced about the appendix which daily 
becomes less tender, expectant treatment 
is advisable. If no immediate indication 
arises for surgery, delay of appendec- 
tomy for from 6 to 8 weeks is indicated. 

Symptomatology and Diagnosis . — 
In a review of 2921 cases of appendicitis 
by M. R. Reid, D. H. Poer and P. 
Merrell (J. A. M. A. 106:665 (Feb. 
29) 1936) admitted to the Cincinnati 
General Hospital in the period from 
January 1, 1915, to January 1, 1934, 
it was found that 2035 were diagnosed 
as acute appendicitis. 

Forty-one per cent, of the patients 
had had previous attacks, and in the 
cases of 42.5 per cent, the appendix 
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was ruptured at the time ot the patient’s 
admission to the hospital. The average 
duration of the attack before admission 
was 3.8 days. Abdominal pain, the 
most prominent symptom, occurred in 
94 per cent, of the cases. Pain on pres- 
sure over the appendix was present in 
almost all, and seemed to be the most 
important single finding. The next most 
important symptoms were nausea and 
vomiting, which occurred, respectively, 
in 70 and 80 per cent of the cases. As 
tenderness, induration, and a mass were 
found- on rectal or pelvic examination 
in -44 per cent, of the cases, the authors 
believe that these procedures are of great 
value. Thirty-six per cent, of the patients 
had taken purgatives prior to their 
admission. 

In 576 (66 per cent.) of the 865 acute 
cases with perforation, a localized ab- 
scess formation was found. In 33 per 
cent, of the cases with perforation there 
was peritonitis of varying degree. In 
the majority it was advanced and wide- 
spread. 

To determine why benefit may result 
from the removal of appendices show- 
ing little evidence of inflammation, O. I. 
Cutler (Arch. Surg. 31:729 (Nov.) 
1935) compared the complaints of a 
group of patients with the findings at 
operation and the condition of the ap- 
pendices removed. The appendices 
studied consisted of 344 removed in the 
past few years in one hospital. This 
series represented cases of frankly acute 
inflammation of the appendix, a number 
of cases in which removal of the appen- 
dix was done as a routine procedure 
at operation on some other organ, and 
cases of so-called chronic appendicitis. 
The observations made in the different 
groups of cases are recorded separately 
and briefly correlated. The appendices 
removed at the time of operation on 
some other organ were used as a control 
group. 


Among the 344 cases studied, there 
were 103 in which the appendix ap- 
peared to be the site of trouble but 
presented only slight or no evidence of 
an active inflammation. The most con- 
stant and impressive exidences of ab- 
normality in the 103 appendices were in- 
dications of a functional distui-bance 
rather than of inflammation. The ap- 
pearance of the appendices and a few 
clinical observations in the chronic group 
of cases are discussed. Statistics con- 
cerning the 77 cases of frankly acute 
inflammation are briefly given. There 
were 8 cases of healing acute appendicitis 
in this series and 34 of early or mild 
acute appendicitis. 

Cutler believes that the failure of the 
appendix to empty properly is a common 
cause of repeated attacks of pain in the 
right lower qiMdrant of the abdomen. 
He states 'that such pain is frequently 
associated with reflex nausea and vomit- 
ing. In many cases the cause of obstruc- 
tion is spasm of the muscularis of the 
ampulla of the appendix. Elevation of 
the temperature and leukocyte count ap- 
pear not to occur unless acute inflam- 
mation is present. Cutler believes that 
until some better method of relieving 
obstruction is found, removal of the 
obstructed appendix is warranted. Ap- 
pendiceal colic due to obstruction may be 
most distressing. The study of the con- 
trol series of cases indicated that some 
patients may have appendiceal obstruc- 
tion and complain of it relatively little. 
Many attacks of acute appendicitis are 
very mild. Repeated mild attacks may 
cause thickening of the submucosa and 
narrowing of the lumen, with resulting 
appendiceal obstruction and obliteration 
of the lumen of the appendix. Fre- 
quently, attacks of acute appendicitis 
are very mild and unrecognized. A study 
of the blood count, particularly the 
Schilling count, is of definite aid in 
determining the severity of the condition. 
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Since it is not possible to predict ac- 
curately the course of events in the 
appendix, early operation is urged. 

M. Titone (Arch. ital. di chir. 40: 1 
1935) reports a study of gastric function 
made both before and at least 20 days 
after appendectomy in 20 cases of ap- 
pendicitis. From his findings he con- 
cludes that when there is no inflammation 
around the stomach or duodenum, the 
gastric disturbances in appendicitis are 
related to a disturbance of the vago- 
sympathetic system caused and main- 
tained by a usually subacute or chronic 
inflammation involving not only the ap- 
pendix, but also some other abdominal 
organ, as a rule an organ in the right 
side of the abdomen. This disturbance, 
which is often favored by a constitu- 
tional condition (vagotonia), produces 
a gastric syndrome based usually on 
hyperchlorhydria and hypermotility, but 
sometimes, though infrequently, on 
hypochlorhydria and hypomotility. 

When the symptoms are caused by 
hyperchlorhydria and are maintained by 
inflammation of the appendix, simple 
appendectomy gives good results if it 
is performed early. 

Com pH catio ns. — P eritonitic ileus 
complicating acute appendicitis is not a 
common condition. It becomes extremely 
serious if it is not recognized early and 
dealt with properly. In the opinion of 
W. S. Handley (Proc. Roy. Soc. Med. 
29:163 (Dec.) 1935), jejunostomy, 
which at present seems to be the opera- 
tion of general choice, is not the solu- 
tion of the problem. Medical measures 
must not be continued too long. Con- 
tinuous gastric aspiration by means 
of the indwelling catheter is often of 
great value. 

P eritonitis is rarely general even at the 
time of death. It begins most frequently 
in the pelvis and may gradually spread 
upward to reach the hypogastric region. 
In the flood-like invasion of the peri- 


toneal cavity from below upward, the 
stomach, jejunum, transverse colon, liver, 
and diaphragm remain uninflamed and 
unparalyzed until the patient is moribund- 
This fact is the key to successful 
treatment. 

The author recognizes 3 stages of un- 
limited peritonitis : ( 1 ) ) pelvic peri- 

tonitis, (2) hypogastric peritonitis, and 
(3) the hopeless clinical picture of the 
textbook type. Ileus may remain absent 
during the pelvic stage of peritonitis and 
may supervene only in the hypogastric 
stage. When the hypogastrium becomes 
distended, the time for action is short. 
The author anastomoses a distended 
coil of jejunum to the transverse 
colon and opens the cecum by cecos- 
tomy. Reflux occurs from the transverse 
colon and ascending colon to the cecos- 
tomy. Within 24 hours after this opera- 
tive procedure, free fecal discharge occurs 
and the abdomen becomes soft and flat. 
The author has performed this opera- 
tion in 5 cases, with recovery in four. 
In the fifth, the patient recovered from 
the peritonitis, but died one month later 
of pyemia. In all of these cases there 
was an intense and apparently hopeless 
streptococcal peritonitis with obstruc- 
tion which failed to respond to medical 
treatment. 

Pathology. — Observations on the 
pathology of appendicitis by A. J. Trinca 
(Australian and New Zealand J. Surg. 
5:258 (Jan.) 1936) lead him to believe 
that the primary causative factor in ap- 
pendicitis is not bacterial invasion of the 
mucosa of the appendix. 

In a study of the blood supply of the 
appendix, 5 main variations are noted: 

1. An appendiceal artery supplying 
the appendix only. 

2. A cecal artery supplying the proxi- 
mal portion of the appendix. 

3. The proximal portion of the ap- 
pendiceal artery supplying a portion of 
the cecum. 
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4. An accessory appendiceal artery 
supplying the proximal portion of the 
appendix. 

5. An appendix bound to the wall of 
the cecum supplied by small cecal arteries 
and with only a rudimentary appendiceal 
artery. 

Trinca notes that the appendiceal 
artery does not anastomose freely with 
the cecal branches and is in reality an 
end-artery. Therefore, at the point of 
overlap, there is a relatively poorly 
supplied bank which he believes accounts 
for the sharp line of demarcation so 
often seen in gangrenous appendicitis. 

In studies of the position of the ap- 
pendix, both in cadavers and in the 
living, Trinca found that the position 
of the appendix varies with the location 
and degree of distention of the cecum, 
and that inflation of the cecum can 
produce torsion, kinks, and twists of the 
appendix. Since the appendiceal artery 
lies behind the distal portion of the 
ileum, distention of the cecum will tend 
to cause pressure on the artery with 
partial appendiceal ischemia. 

Partial or temporary interference with 
the blood supply causes ischemia, fol- 
lowed by congestion or tissue stagnation 
of varying degree, and produces the 
phenomenon of so-called catarrh. In 
certain cases circulatory interference is 
sufficient to lower the resistance and 
thereby permits secondary invasion by 
any intestinal flora present. This process 
may be confined to the mucosa or extend 
through all coats and involve the peri- 
toneum. A longer period of anemia 
produces gangrene. The portion of 
the appendix involved varies with the 
type of blood supply and the vessel 
obstructed. 

If the obstructive process is of short 
duration, complete recovery can occur, 
but when it is of longer duration some 
damage is inevitable. Desquamating 
epithelium may not be restored. The 


secondary inflammation may result in 
fibrosis, stenosis, atrophy, atonicity, and 
the formation of adhesions. It can pave 
the way for a subsequent attack of ob- 
structive appendicitis or make a future 
attack more serious in its results. 

Perforation may result from pressure 
gangrene due to a fecalith. 

The author believes that aside from 
developmental anomalies, chronic appen- 
dicitis is due to conditions resulting from 
previous attacks of vascular disturbance, 
and not to a chronic primary infection 
arising in the mucosa. 

Purgatives are aggravating factors as 
they cause increased peristalsis and cecal 
distention favoring torsion, kinking, and 
vascular disturbances. 

In the author’s opinion, modern habits 
of eating and diet are the predisposing 
factors. 

Of 5149 appendices examined at the 
Peter Bent Brigham Hospital, Boston, 
in the past 20 years, Uiberculous ap- 
pendicitis was found by E. M. Drissen 
and R. Zollinger (Ann. Surg. 101 ; 740 
(Feb.) 1935) in 16 (0,3 per cent.). Of 
the patients with tuberculous appendi- 
citis, 9 were females and 13 were be- 
tween the ages of 15 and 30 years. In 
12, the condition was of the ulcerative 
type. Perforation of a tuberculous ulcer 
may be the cause of an appendiceal ab- 
scess. In 4 of the cases I'eviewed the 
tuberculosis was of the hyperplastic type. 
This type of lesion is most readily diag- 
nosed at operation, often by macroscopic 
examination, and offers the best possi- 
bility for preoperative diagnosis. The 
tumor is frequently palpable abdomin- 
ally. In some cases it may be mistaken 
at operation for malignancy. The con- 
sensus of opinion is against primary in- 
fection of the appendix by way of the 
blood stream. As the cecutn is often 
involved, the appendix is generally be- 
lieved to become infected by direct ex- 
tension and by infected contents. 
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The ulcerative or common type of 
tuberculous appendicitis usually shows 
no definite symptomatic pattern or dis- 
tinguishing features to differentiate it 
from the ordinary acute or recurrent 
appendicitis. In 9 of the 12 reviewed 
cases of the ulcerative type the diagnosis 
of tuberculous appendicitis was not con- 
sidered before operation. The cases in 
which a correct preoperative diagnosis 
was made are reported in some detail. 
In the 4 cases of hyperplastic tubercu- 
losis of the appendix the condition was 
not diagnosed preoperatively and no 
other tuberculous focus was suggested 
by physical examination. Therefore, in 
11 of the 16 cases the appendiceal lesion 
found at operation was the first evidence 
of tuberculosis discovered. 

In summarizing, the authors empha- 
size that the preoperative diagfnosis of 
tuberculosis of the appendix seems to de- 
pend on the presence of at least 2 of the 
following factors : ( 1 ) longer duration 

of the symptoms than in the average 
case of acute appendicitis without a 
fulminating course; (2) poor nutrition 
and loss of weight; (3) known tubercu- 
losis; (4) diarrhea; (5) failure of the 
temperature to rise above 100.5° F. 
(38° C) ; (6) absence of vomiting; and 
( 7) the presence of a tumor in the right 
lower quadrant of the abdomen. None 
of these is of any significance alone, but 
the presentation of several of them 
should suggest tuberculous appendicitis. 

Drainage was employed in S of the 
16 cases. Sinuses developed in 2 of 
the 5 cases in which primary drainage 
was employed and in 1 case in which 
drainage was not established at opera- 
tion. The prognosis was poor in both 
types of the condition, but perhaps better 
in the hyperplastic than in the ulcerative 
type. Of the 1 1 patients with the ulcera- 
tive type, only 1 remained well. The 
follow-up information obtained in 5 
cases operated upon recently was of little 


value, as the length of time since the 
operation was too short to allow accurate 
conclusions regarding the end-results. 

Mortality. — A survey of published 
statistics by L. L. Hobler (Ann. Surg. 
103:86 (Jan.) 1936) reveals a wide 
variation in the mortality of appendicitis, 
depending upon the methods by which 
the type of cases was classified and the 
variations in the treatment. Mortality 
rates based upon vital statistics univers- 
ally show an increase in the past 20 
years. The Metropolitan Life Insurance 
Company has found that the mortality 
of acute appendicitis rose from 10.6 per 

100.000 in the period from 1911 to 1914, 
inclusive, to 14.1 per 100,000 in the 
period from 1927 to 1930, inclusive, and 
estimates that in the United States there 
have been from 25,000 to 30,000 deaths 
annually from appendicitis in recent 
years, as compared with from 16,000 to 

18.000 twenty years ago. In England, 
the Registrar General’s statistics show 
that between 1913 and 1923 the mortality 
rose from 69 to 74 per 100,000. It is 
emphasized that these statistics are based 
upon the total number of deaths per 
unit of population, not upon case re- 
ports, and therefore do not indicate the 
incidence of the disease. 

In 1934, Walker compiled compara- 
tive statistics from the literature for 
the periods from 1900 to 1915 and from 
1916 to 1932. He found that in the latter 
period the general operative mortality 
was about 2.5 per cent, less than in the 
first period. 

Hobler reviews 4791 consecutive cases 
in which appendectomy was performed 
at the Methodist Episcopal Hospital, 
Brooklyn, in the period from 1924 to 
1934, inclusive. These included 2260 
cases of acute appendicitis. He analyzes 
these cases in their various aspects, 
briefly summarizing the recent literature 
with regard to the points discussed. 
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Forty-eight per cent, of the patients 
were males and 52 per cent, females. 
Sixty-one per cent, of the deaths were 
those of males and 52 per cent, those 
of females. The patients ranged in age 
from 12 months to 80 years. Twenty 
per cent, were between 16 and 20 years 
and 72 per cent, between 6 and 30 years. 
The average mortality of the latter group 
was 1.8 per cent. Of the total number 
of deaths, 44 per cent were those of 
patients under 11 years or over 55 
years of age, yet these patients, con- 
stituted only 18 per cent, of the total 
number. 

The 2 chief preventable factors in the 
mortality of acute appendicitis are delay 
of operation and the use of cathartics. 
The public must be taught that the ice- 
bag has no influence on disease, and that 
in cases of abdominal pain the admin- 
istration of cathartics may be dangerous. 

Among the postoperative complica- 
tions in the reviewed cases the following 
are noteworthy : 

Undrained cases ; The formation of 
an abscess which necessitated secondary 
drainage, 4 cases ; general peritonitis, 2 
cases. 

Drained cases : The formation of an 
abscess necessitating secondary drainage, 
9 cases ; fistula, 8 cases ; and phlebitis, 10 
cases. 

In a study of acute appendicitis at the 
Presbyterian Hospital, New York, by 
R. N. Schullinger (Arch. Surg. 32:65 
(Jan.) 1936) over an 18-year period 
prior to January 1, 1934, it was dis- 
covered that a considerable number of 
the case records were classified in im- 
proper subgroups. While these discrep- 
ancies change the mortality rate in the 
5 main groups, they do not affect the 
actual number of deaths from acute 
appendicitis of all types. In the reviewed 
period the total mortality of acute ap- 
pendicitis was 5.08 per cent., and the 
total death rate in each of the 5 groups 


was as follows : acute appendicitis, 0.59 
per cent. ; acute appendicitis with acute 
local peritonitis, 1.0 per cent.; acute ap- 
pendicitis with acute diffuse (diffusing, 
spreading) peritonitis, 17.02 per cent. ; 
and acute appendicitis with progressive 
fibrinopurulent peritonitis, 88 per cent. 

Each of the 5 types of cases of ap- 
pendicitis is discussed in detail with an 
analysis of doubtful cases, a comparison 
of the mortality rates reported in the 
literature, tables, and graphs. Measures 
to lower the mortality in all types are 
suggested. The use of spinal anes- 
thesia, avertin with nitrous oxide, or 
local anesthesia seems highly desiralile. 
The importance of the prevention of 
injury to the adjacent viscera and 
of gentleness in the manipulation 
of the appendix to avoid rupturing it 
is emphasized. When difficulty is ex- 
perienced in removing the ajDpendix, it 
may be wiser simply to insert a drain 
down to it, because if removal is at- 
tempted there may be considerable 
damage to the stump of the meso-appen- 
dix and the retroperitoneal tissues, af- 
fording a means of extension of the 
infection and possibly producing pyle- 
phlebitis, retroperitoneal cellulitis, phle- 
bitis of the retroperitoneal veins, or 
septicemia. If enterostomy is to be 
done, it should be performed early and 
not as a last resort. The administration 
of large amounts of fluids, repeated 
small blood transfusions, and rest 
should be included in the supportive 
treatment. 

In cases with peritoneal abscess the 
attempt should be made to drain the 
abscess with the least possible trauma 
and by the simplest and quickest opera- 
tive procedure. It is probably better not 
to approximate the subcutaneous tissues 
and the skin ; these wounds should not be 
sewed tightly. Irrigation of the cavity 
with a surgical solution of chlorinated 
soda earlier than 5 days after the opera- 
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tion should be avoided because of the 
danger of disrupting the protective 
barriers and thereby causing sudden 
spread of the infection into the general 
peritoneal cavity. 

In cases with spreading peritonitis 
and generalized fibronopurulent peri- 
tonitis, thoughfully planned postopera- 
tive measures directed particularly 
against shock, distention, paralytic ileus, 
and toxemia are essential to lower the 
mortality rate. As the general surgical 
principles are the same in all groups of 
cases, they merit consideration by the 
surgeon who is anxious to use every 
possible means of reducing the mortality 
in the various groups. 

The public should be taught that in 
cases of acute appendicitis in which 
operation is performed early by a com- 
petent surgeon at a well-equipped hospital 
the mortality is extremely low. Factors 
increasing the mortality are fear of 
hospitals and operations ; the use of 
cathartics for abdominal cramps, ‘‘upset 
stomach” or “indigestion” ; delay of con- 
sultation by the physician in doubtful 
cases; use of morphine and “freezing” 
of the appendix until life is jeopardized; 
and the “occasional operator” who so 
frequently is unable to cope with a 
difficult technical situation. 

The curve of the 5 -year average 
mortality in all types of cases of acute 
appendicitis shows a moderate general 
decrease. The 5 -year average mortality 
curves for cases of Groups 1 and 2 show 
a decrease, but those of cases of Groups 
3 and 4 show a definite, alarming 
increase. 

Cause of Death in Appendicitis . — 
According to H. Doerfler (Miinchen. 
med. Wchnschr. 82: 1949 (Dec. 6) and 
1996 (Dec. 13) 1935), death may be due 
to the mode of onset of the disease. An 
ulcerative lesion of the appendiceal mu- 
cosa may be in the process of develop- 
ment for days without the patient being 


aware of it to the slightest degree. The de- 
struction of the mucosa with progressive 
gangrenous involvement of the appendix 
may infect the adjacent lymphatic and 
venous channels, thereby leading to in- 
fection of the pararenal or subdiaphrag- 
matic cellular tissues or of the neighbor- 
ing Fallopian tube, or, by way of the 
blood stream, it may cause an insidious 
septic phlebitis (portal thrombosis). It 
is then too late for help without any 
fault of the patient or the doctor. 

The author gives the following causes 
of death : 

1. Peritonitis, 

2. Improperly performed operation. 

3. Hemorrhage from meso-appendix. 

4. Septic portal thrombosis. 

5. Septic phlegmon of the abdominal 
wall. 

6. Intraperitoneal abscess. 

7. Cardiac embolism. 

Treatment. — Ixdicatj o n s for 

Operative Treatment. — In his indica- 
tion for operative intervention in acute 
appendicitis, W. F. Suermondt (Deutsch 
Ztschr. f. Chir. 247: 1 (May 18) 1936) 
is governed by the question of whether 
the inflammatory process manifests a 
tendency to encapsulation and not by 
the number of hours elapsed since the 
onset of the attack. A patient with an 
acute spreading peritonitis is submitted 
to an appendectomy regardless of the 
number of hours elapsed. The presence 
of diffuse peritonitis constitutes an even 
more stringent indication for operative 
intervention. On the other hand, a 
patient presenting himself with a sharply 
delimited inflammatory swelling in the 
appendiceal area even before 48 hours 
have elapsed is treated on a conserva- 
tive plan. This consists of absolute rest 
in bed and in the Fowler position, strict 
diet and application of an ice bag. No 
attempt is made to differentiate sharply 
between an infiltrate and an abscess. 
The infiltrate may undergo complete 
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absorption, in which case the appendec- 
tomy is performed 6 weeks later. The 
inflammatory swelling, on the other hand, 
may continue to grow in size and to give 
rise to pain. The danger of perforation 
into the free peritoneal cavity is im- 
minent if the abscess enlarges upward 
or mediad. Rise in temperature, onset of 
vomiting and muscle rigidity that did 
not exist before, constitute, together with 
the type of enlargement already de- 
scribed, an indication for immediate 
operative intervention. The abscess is 
incised and drained. N o attempt is made 
to find or to remove the appendix. When 
the approach to the abscess is through 
the free peritoneal cavity, the latter is 
carefully protected with iodoform gauze, 
which remains undisturbed and is re- 
moved some time after the operation. 
An abscess pointing downward is treated 
conservatively in the Fowler position. It 
forms, as a rule, an abscess of the pouch 
of Douglas. Such abscesses according to 
the author, show no tendency to perfor- 
ate into the free peritoneal cavity. They 
usually perforate spontaneously into the 
rectum, vagina or urinary bladder. 

Treatment of appendiceal peritonitis 
without drainage is outlined by M. J. 
Krasnoselskiy (Vestnik khir. 40: 193, 
1935). His experience was gained by 
analyzing 1944 cases of acute appendi- 
citis. He shares the view of many authors 
that the general peritoneal cavity can- 
not be drained and that, therefore, the 
drain is superfluous and at times in- 
jurious. If the appendix has been 
removed, the bleeding arrested and peri- 
tonization complete, there exist no in- 
dications for drainage. This postulate 
is not influenced by the character of the 
exudate, by the existence of gangrene 
or perforation of the appendix, or by the 
time elapsed since the onset of the at- 
tack. Local drainage with the view of 
isolating the focus of infection from the 
rest of the peritoneal cavity is indicated 


in the presence of a suppurating area 
denuded of peritoneum, in failure to 
remove the appendix, in improperly 
carried out appendectomy, or in the 
presence of a raw, oozing surface. In 
a series of 950 cases of purulent ap- 
pendicitis, 98 per cent, were closed with- 
out drainage. In a series of 360 cases 
of gangrene or perforation of the ap- 
pendix, 67 per cent, were closed without 
drainage. The percentage of drained 
cases in a total of 1330 severe purulent 
appendicitis cases was 10.5. With re- 
gard to the character of the exudate, 
local drainage was practiced in 3.7 per 
cent, of the seropurulent type, in 30 per 
cent, of the purulent, and in 54 per cent, 
of the cases with abscess formation. 
Residual abscesses were less frequent 
when drainage was omitted. The in- 
cidence of abscess of the pouch of 
Douglas in the series in which drainage 
was not practiced was 3.3 per cent., 
while in the series in which it was prac- 
ticed it was 7.8 per cent. Abscess on the 
left side was seen in 0.34 per cent, of the 
cases in which drainage was not done 
and in 2.16 per cent, of the cases in 
which drainage was done. There was 
only one case of subdiaphragmatic ab- 
scess, and that occurred in the drained 
series. Mortality in the series in which 
drainage was not practiced was 1.5 per 
cent., while in the other series it was 
17 per cent. The analysis of the 12 
fatalities occurring in the series in which 
drainage was omitted shows that only 
7 patients died as the result of spreading 
peritonitis that was already present at 
the time of operation. 

APPENDICITIS IN CHILD- 
HOOD : — Diagnosis and Differential 
Diagnosis . — After evaluating the early 
symptoms of appendicitis in children, E. 
L. Bauer (Pennsylvania M. J. 38:787 
(July) 1935) states that the diagnosis of 
acute appendicitis should be made with- 
in 12 to 18 hours of its onset in order 
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not to expose the patient to the hazards 
of peritonitis or the sequela of abscess 
formation. It can be done without la- 
borious laboratory assistance and hy 
careful and prompt physical examination. 

Differential diagnosis should include 
the elimination of the following condi- 
tions : 

1. Enteritis of Toxic Origin. — The 
vast majority of cases, because of the 
onset of vomiting, are ascribed to dietetic 
indiscretions, and no further effort is 
made to find the true nature of the ill- 
ness until it is too late. Either the 
child is immediately purged by its par- 
ents, or a laxative is ordered without 
proper physical examination. It is al- 
ways incumbent upon a diagnostician to 
make his diagnosis at the patient’s bed- 
side and not his own. Although econo- 
mies may make free telephone calls de- 
sirable rather than house visits, no child 
should ever be prescribed for without a 
physical examination. Enteritis, or sim- 
ply gastritis, will not be accompanied 
by localized tenderness or rigidity to 
any marked degree. The temperature 
will be found at the higher levels with 
an almost immediate response. Enteric 
pain is generalized and spasmodic, and 
the diarrhea is typical. 

2. Intussusception. — This abdominal 
catastrophe is more apt to be confused 
with enteritis than appendicitis. There 
is vomiting, pain, tenderness, and rigid- 
ity, a palpable mass by rectal if not by 
abdominal palpation, the typical bloody 
discharge, and the lashing peristalsis 
above the obstruction with ominous 
silence below. In view of the fact that 
the appendix is so frequently involved 
in this condition and prompt surgical 
interference is quite as imperative, no 
time should be wasted in a differential 
diagnosis of this kind. 

3. Ureteral Stone and Pyonephrosis. 
— Since the pain and tenderness in 
young children in acute appendicitis is 


located so far out in the flank, errors in 
diagnosis are apt to occur in so far as 
the urinary tract is concerned. Here 
the examination of the urine may throw 
some light on the possibility of infection 
in the kidney or its ureter. Pain may 
also be elicited over the deep kidney 
area, or a mass felt. Should the child 
be passing a stone, pain is apt to be 
paroxysmal, blood may appear in the 
urine, or the mass of hydronephrosis 
may be palpated. 

4. Pneumonia with Pleurisy. — Ten 
per cent, of the children who have been 
referred to Bauer’s clinic with a diag- 
nosis of acute appendicitis have been 
found to have pneumonia with pleurisy. 
They have had pain referred to the ab- 
domen as far down as McBurney’s 
point. In these cases rigidity is false. 
With the rapid breathing of the child, 
a steady, firm, but slow pressure will 
find the palpating hand reaching well 
into any point in the abdomen without 
eliciting any definite point of tender- 
ness. Incidentally, wincing is a better 
criterion of tenderness than subjective 
responses to questioning in the deter- 
mination of tenderness. 

The temperature in pneumonia very 
promptly rushes to higher levels; 103°, 
104°, and 105° F. (39.4°, 40° and 40.5° 
C. ) are not uncommon. Such a temper- 
ature range will be found only in the 
agonal stages in peritonitis with its 
classic picture that need not be described 
here. 

The respiratory rate is increased, the 
alse of the nose dilate with respiration, 
the cheeks are flushed, and the physical 
signs of pneumonia will be found in 
the right base or left apex in more than 
half of the patients. 

In the other group, diminution in the 
breath sounds will generally be heard 
over certain areas in the lung, partic- 
ularly in the right base. This may be 
due either to a thickening of the pleura, 
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a thin superficial layer of pneumonia, or 
both. 

The popular notion that the pneu- 
monia is ‘^centrah^ and therefore cannot 
be heard, is fallacious, for pneumonia 
so situated would obstruct the larger 
bronchial tubes and prevent the vesicular 
qualities arising in the more superficial 
lung tissue from manifesting themselves. 
This would lead to an easily recogniz- 
able deep tubular breathing. 

Hyperresonance or slightly impaired 
resonance may be present. The leukocyte 
count is generally high. It must be em- 
phasized, however, that the blood count 
is but a small part of the picture in the 
differential diagnosis of these conditions. 

5. Other types of Obstructioji, Mal- 
formation^ and MeckeVs Diverticulum . — 
These conditions so obviously demand 
immediate surgery that time should not 
be wasted in an attempt to differentiate 
them from appendicitis if there should 
be a doubt. 

In the instance of a long appendix that 
early finds its way into the pelvis, the 
signs are transported to the lower ab- 
dominal wall and there may be evidence 
of either strangulated hernia, with the 
appendix as the culprit rather than the 
intestine, or the appendix may embrace 
the neck of the bladder, causing tenes- 
mus and dribbling of urine, showing a 
distended bladder. In the female, symp- 
toms referable to the internal genitalia 
are meager and unimportant because of 
the infantile character of these structures. 

An attack of acute appendicitis may 
arise as the result of acute infection in 
any appendix. The malformations, be- 
cause they interfere with the normal 
flow of blood through the organ and be- 
cause the drainage through the lumen 
of the appendix may be interfered with, 
will be strong predisposing factors so 
that worms, fecal concretions, or foreign 
bodies may excite acute inflammation 
and infection. 


Acute suppuration is more apt to fol- 
low acute infection. Gangrene may 
follow acute suppuration or result from 
an interference with the blood supply. 

C. S. Stone, Jr. (Arch, Surg. 30 : 346 
(Feb.) 1935) reviews 258 cases of acute 
appendicitis in children in which the 
diagnosis was proved by operation. The 
incidence of the condition reached a 
peak at the twelfth year of age and re- 
mained high during the following two 
years. The findings of this and similar 
studies indicate that there is a gradual 
increase in the frequency of acute appen- 
dicitis from infancy to adult life rather 
than a sharp increase at any one age 
period. 

Acute appendicitis was found to be 
most frequent in children in the months 
of June, July, and xA^ugust. As gastro- 
intestinal disturbances are common at 
that time of the year, these conditions 
may be of importance in the etiology of 
the condition. 

A definite history of one or more pre- 
vious attacks of acute appendicitis was 
given in 64 of the cases. 

The general clinical picture of the 
disease was found to be similar in chil- 
dren to that in adults. The distribution 
of cases in the 3 groups — Group 1, cases 
of acute appendicitis not ruptured ; 
Group 2, cases of acute ruptured appen- 
dicitis, with localized peritonitis or defi- 
nite abscess formation; and Group 3, 
cases of ruptured acute apx^endicitis with 
no localization of the peritonitis — was 
essentially the same in the two periods 
of life. The mortality in Groups 1 and 
2 was the same in cases of children and 
adults, but in Group 3 the mortality in 
the cases of children was 34 per cent., 
whereas the mortality in the cases of 
adults was 16 per cent. The high 
figure in cases of Group 3 in children 
accounts largely for the difiference in 
the total mortality, 7.75 per cent, in 
children and 2.9 per cent, in adults. 
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The high mortality in children is due 
to the lower resistance of the young to 
peritoneal involvement. It is obvious that 
reduction of the mortality can be accom- 
plished best by early diagnosis and re- 
moval of the appendix before involve- 
ment of the peritoneum. 

Of 140 cases of acute appendicitis in 
children reported by V. A. Shaak, 
(Vestnik khir. 40:99, 1935), 58 per 
cent, were in boys and 42 per cent, in 
girls. Acute appendicitis in children 
runs a more severe course than in adults 
and gives a higher mortality. The total 
in this series was 8.5 per cent. ; for 
cases of later stages it ranged from 16 
to 20 per cent. The younger the child, 
the more serious the prognosis, the mor- 
tality for those less than 3 years of age 
amounting to 20 per cent. The patho- 
logic alterations in the appendix and in 
the peritoneal cavity develop with great 
rapidity, and perforation may occur 
earlier than 12 hours after the onset. 
The diagnosis in young children is diffi- 
cult, and errors are more frequent than 
in adults. Pneumonia furnishes a high 
percentage of diagnostic errors. The 
operative indications are the same as 
in adults ; the insistence on an early 
operation, however, must be even more 
urgent here because of the rapid progres- 
sion of the process. The author advo- 
cates operative intervention in any stage 
of acute appendicitis, even after 48 hours, 
if the symptoms are not abating. 

C. J. Baumgarten (California and 
West Med. 45:51 (July) 1936) main- 
tains that the high incidence of 55 per 
cent, of perforated appendixes in chil- 
dren is due almost entirely to delay. 
He stresses that the medical profession 
should repeatedly remind the public of 
the possible danger of appendicitis in 
any ordinary so-called stomachache in 
children and persistently warns against 
the promiscuous use of laxatives be- 
fore appendicitis has been definitely 


ruled out. The frequent association of 
nasal colds, sore throats and middle ear 
infections is particularly misleading, and 
parents as well as physicians must realize 
that their presence with an abdominal 
pain does not necessarily rule out appen- 
dicitis. The use of the continuous dex- 
trose drip in conjunction with the in- 
dwelling nasal catheter has been a 
distinct advance in the postoperative care 
of these children, not only in that it 
provides greater comfort, but also in 
that normal body chemistry is restored 
and toxins relieved in the quickest pos- 
sible manner. 

ACUTE APPENDICITIS IN 
AGED. — Of 1670 cases studied by 
F, S. Korganova and A. P. Krapivina 
(Klin, med., Moscow, 13:1142 (Aug.) 
1935), 98.1 per cent, comprised patients 
ranging in age between 10 and 50, while 
32 or 1.9 per cent, were past 50. The 
authors summarize their study of the 32 
cases as follows : ( 1 ) The peculiarities 
of the clinical course of acute appendi- 
citis in old people conditioned by the 
weak reaction of the organism. Persons 
with generalized arteriosclerosis react 
poorly or not at all to local inflamma- 
tory manifestations. Systemic reaction, 
as expressed by temperature and pulse, 
may be absent until the development of 
peritonitis. (2) The atypical picture of 
acute appendicitis of the aged is re- 
sponsible for errors in diagnosis, late 
recognition, and a high incidence of 
complications. (3) Dperatioxi should be 
performed in all cases of acute appendi- 
citis in the aged as soon as the diagnosis 
is established. Expectant treatment is 
permissible in the case of abscess. (4) 
Because of alterations in the cardiovas- 
cular and respiratory systems of the 
aged, the use of general narcosis should 
he reduced to a minimum. (5) The 
authors advise the removal of the ap- 
pendix except when the presence of an 
abscess cotiiplicates the procedure. (6) 
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The incision is to be closed without 
drainage, except in the cases in which 
the focus of infection cannot be re- 
moved or in the presence of parenchy- 
matous oozing from the bed of the 
removed appendix. (7) The postopera- 
tive treatment calls for especial atten- 
tion to the status of the cardiovascular, 
the respiratory, and the intestinal tracts. 
(8) Mortality in the cases in which op- 
eration was performed in the early stage 
is not high (about 0.5 per cent.) ; in the 
late and the complicated cases it reaches 
from 30 to 50 per cent. 

GALL-BLADDER AND BILI- 
ARY TRACT.— CONGENITAL 
ANOMALIES.— R. E. Gross (Arch. 
Surg. 32:131 (Jan.) 1936) has re- 
viewed 147 cases of congenital anomal- 
ies of the gall-bladder collected from the 
literature and reports a case of double 
gall-bladder. 

The occurrence in man of a double 
gall-hladder with 2 separate gall-bladder 
cavities and 2 cystic ducts has been re- 
ported 28 times. The 2 cystic ducts may 
subsequently converge and form a joint 
cystic duct which enters the common 
duct or they may empty into the ex- 
trahepatic biliary system separately. 
The accessory bladder may be found 
contiguous to the normal organ, under 
the left lobe of the liver, partially within 
the substance of the liver, or, rarely, 
along the gastrohepatic ligament. When 
the 2 gall-bladders lie next to one 
another, they are often invested by a 
common peritoneal coat. The duplicate 
nature of the organ is therefore occa- 
sionally overlooked at the operating 
table. The size of an accessory gall- 
bladder is usually approximately the 
same as that of the normal organ, but 
occasionally is only one-half or two- 
thirds as great. 

The reports of cases of double gall- 
bladder do not mention any character- 


istic symptoms or signs which might be 
of aid in the diagnosis of the anomaly 
before operation or autopsy. When the 
accessory organ is the site of inflamma- 
tory change or stone formation, the 
symptoms and signs are indistinguish- 
able from those associated with chole- 
cystitis or cholelithiasis in a normally 
formed gall-bladder. The mere presence 
of a second gall-bladder has not clearly 
given rise to symptoms in any case. The 
fact that most accessory gall-bladders 
have been found at operation and only 
a few at autopsy seems to indicate that 
the accessory structure is more likely 
to have pathological changes than the 
normally formed organ. 

A hilobed gall-bladder in man has 
been occasionally described. This may 
have the form of a single organ divided 
by an internal central septum, but more 
often is V-shaped, with the 2 cavities 
joined only at their junction with the 
cystic duct. In the first type the septum 
is fibrous, but may contain smooth 
musculature. Glandular elements have 
been found in the septal mucosa. 

A diverticulum of the gall-bladder 
may occur along the free surface of the 
organ from the neck to the fundus. In 
one case observed the diverticulum was 
found on the hepatic side of the gall- 
bladder. The diverticula vary from 
to 1% inches in diameter. 

Thirty-eight cases of absence of the 
gall-bladder with no other anomaly of 
the liver or biliary system are listed. 
Not included in this review is a larger 
group of cases in which, in addition to 
absence of the gall-bladder, there was 
atresia of all or some portion of the 
hepatic or common duct system. Ap- 
proximately 200 cases of atresia of the 
extrahepatic bile passages have been 
recorded in the literature. In about one- 
sixth of these the gall-bladder was ab- 
sent. Absence of the gall-bladder has 
been found twice as frequently in fe- 
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males as in males. So far as could be 
determined from the reports, absence of 
the gall-bladder has no effect on the 
general health or the digestive functions. 

An hourglass gall-bladder is fre- 
quently described. From most of the 
reports it is not clear whether the 
condition was or was not the result of 
inflammatory change and cicatricial con- 


they have sometimes presented at opera- 
tion. A normally formed gall-bladder 
has been found in the following anomal- 
ous positions : within the substance of 
the liver, under the left lobe of the 
liver, posteriorly under the inferior 
aspect of the right hepatic lobe, and 
horizontally in the transverse fissure of 
the liver. 



Fig. 1.— Types of double gaU-bladder. showing position of accesso^ '"lut 

their ducts A shows gall-bladder in normal fossa with Y-shaped cystic ducts , B, in me 
nLmS W with'2 sepiratl cystic ducts; and C, in the normal fossa with an accessory cystic 
ducrdLecUy entering hepatic substance. ^ows an af 

in right lobe of liver and communicating with main hepatic duct , an ^cesso^ gau maaa 
unde? left lobe of liver and communicating with left h^atic durt; and E, ^^ch Su?7) 
bladder in gastroliepatic ligament, communicating with common duct. (.Orross . Aren, aurg.^ 


traction. However, hourglass gall- 
bladder has been found in young chil- 
dren in whom there was no evidence 
of gall-bladder inflammation. 

Of interest to the surgeon, in spite 
of their apparent rarity, are those varia- 
tions in the bile ducts in which accessory 
ducts enter the gall-bladder directly from 
the liver. 

A-hnorwal sites of the gall-bladder are 
rare, but at least 4 such locations should 
be considered because of their interest 
to surgeons and the technical difficulties 


*A “floating gall-bladder/’ because of 
its suspension by a “mesentery,” is likely 
to become twisted and infarcted. The 
resulting gangrene of the organ causes 
severe clinical symptoms and necessitates 
immediate operation. Surgical removal 
of the gall-bladder is followed by re- 
covery in most instances if the opera- 
tion is performed before peritonitis 
supervenes. 

Physiology. — Motor Function of 
Gall-Bladder. — A review of various 
theories concerning the mechanism of 
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emptying of the gall-bladder and results 
of experiments on its motor function 
has been made by G. Zampa (Arch. ital. 
di chir. 40:389, 1935). In his experi- 
ments the gall-bladders of dogs were 
filled with iodized oil. Emptying was 
then initiated by the injection of pilocar- 
pine and was studied by serial roentgen- 
ograms taken at intervals of 5 minutes. 


1935), his bacteriological studies led to 
the conclusion that, in the average case 
of biliary colic, infection j)lays only a 
minor role. True ulceration of the 
mucosa is very rare when the gall- 
bladder is removed without trauma and 
is fixed before auto lysis takes place. 
Thickening is caused in most cases by 
edema and takes place almost solely in 






Fig. 2. — Abnormal positions of gall-bladder. 
Ixver; C, on posterior part of inferior surface of 
verse fissure. (Gross : Arch. Surg.) 


A, in substance of liver; B, under left lobe of 
right hepatic lobe ; and D, horizontal, in trans- 


From a study of the roentgenograms 
the author concludes that the gall- 
bladder empties itself by contraction of 
its muscular wall. The emptying is in- 
fluenced by 2 factors : periodic opening 
of the cystic duct and contraction of 
the gall-bladder wall. There is a func- 
tional antagonism between the gall- 
bladder and the sphincteric mechanism 
of the cystic duct. The contraction of 
the walls of the gall-bladder is continu- 
ous, although slight, whereas the elimin- 
ation of bile occurs rhythmically at short 
intervals, as a result of the periodic 
opening of the cystic duct. 

Pathology According to E. 

Andrews (Arch. Surg. 31:767 (Nov.) 


the subserous layers. In the i-evicwed 
gall-bladders, empyema, though diag- 
nosed frequently in the operating room, 
was never found. Invariably the milky 
fluid proved to be either an emulsion 
of calcium carbonate or of amorphous 
or crystalline cholesterol. The one defi- 
nite finding was that the degree of in- 
flammation in the wall depended on the 
patency of the cystic duct. The new 
classification, which is based on this 
finding, is as follows : 

A. Normal state of the gall-bladder: 

Slight infiltration often seen; cholest- 
erosis : presence or absence of stones. 
(The presence of these sigrns formerly 
often led to a diagnosis of chronic 
cholecystitis.) 
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B. Reaction to acute obstruction of the 
cystic duct: 

Uncomplicated type (formerly called 
chronic cholecystitis). 

Infective type (formerly called acute 
cholecystitis) : 

Empyema (?). 

Type with vascular damage (formerly 
acute cholecystitis) : 

Mild cholecystitis. 

Ulcerative cholecystitis. 

Gangrenous cholecystitis. 

C. Reaction to intermittent obstruction of 
the cystic duct : 

Normal condition between attacks. 
Persistent irritation (usually mild). 

D. Reaction to chronic obstruction of cystic 
duct : 

Uncomplicated type (formerly called 
chronic cholecystitis). 

Acute re-infection : 

Mild. 

Empyema (?). 

Hydrops. 

E. Reaction to obstruction of the common 
duct : 

Acute or recent type (dilated and 
thin- walled gall-bladder) . 

Chronic type (shrunken and fibrosed 
gall-bladder). 

F. Neoplasms. 

On the basis of the clinical course, 
K. Zanardi and A. Previtera (Arch, ital. 
di chir. 42:273, 1936) recognize a 

chronic and a subchronic type of chole- 
cystitis with stones. This classification 
conforms well with the results of func- 
tional tests, the histological findings in 
the liver, and the postoperative course. 
In the purely chronic cases, character- 
ized clinically by dyspepsia, gastralgia, 
and colic, and the absence of fever and 
icterus, the hepatic lesions involve pre- 
dominantly the interstitial tissue. A 
chronic inflammation, fibrosis of Glis- 
son's capsule, and a hypertrophy-hyper- 
plasia of the endolobular reticulum are 
found. The parenchymatous lesions are 
always negligible and confined to cir- 
cumscribed foci. As they are usually 
not severe, the functional capacity of 
the liver is reduced only slightly, if at 


all. The authors found also that the 
fibrotic and atrophic changes seen in 
biopsj^ sections taken from the liver 
margin tend to exaggerate the severity 
of the condition and may confuse the 
diagnosis. 

As the results of operation are al- 
ways good from the clinical as well as 
the functional point of view, the authors 
conclude that the hepatitis encountered 
in connection with chronic cholecystitis 
with stones is of minor importance. 

In suhchronic cholecystitis, on the 
other hand, the clinical course and the 
results obtained by cholecystectom 3 " are 
rather unsatisfcator^^ This is readil}" 
explained by the findings of anatomical, 
functional, and surgical studies. The 
lesions involve the gall-bladder and sur- 
rounding structures, and there is a 
peculiar form of hepatitis which is char- 
acterized by a periportal lymphangitis, 
perihepatitis, and choiangeitis. The 
functional capacity of the liver is defi- 
nitely redu^ced, and the digestive dis- 
turbances and functional alterations tend 
to persist after operation. These facts 
suggest that in such cases, under the 
influence of an infectious factor (lym- 
phatic or biliary inflammation), a 
hepatitis may become progressive quite 
independently of the gall-bladder in- 
volvement. 

The authors subdivide cases of chole- 
cystitis without stones into ; ( 1 ) those 
of chronic cholecystitis ; (2) those of 
adhesive pericholecystitis, and (3) those 
of appendicocholecystitis. 

They conclude that cholecystitis with 
or without stones may be accompanied 
by a hepatitis which may be progressive. 
Adhesive pericholecystitis may run an 
independent course without involving 
the liver. Appendicitis may be asso- 
ciated not only with a demonstrable 
cholecystitis, but also with a mild and 
functionally not demonstrable hepatitis, 
suggesting that the liver may be attacked 
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in any toxic or infectious process occur- 
ring in the intraabdominal regions which 
drain into the portal vein. 

Bile Secretion in Cases of Biliary 
Tract Drainage. — Following a discus- 
sion of the normal and pathological 
physiology of bile, E. Zilocchi (Arch, 
ital. di chir. 39:301, 1935) analyzes 
the composition and quantity of bile as 
affected by various physiological and 
pathological processes and then reports 
a study he made of the bile secretion of 
7 patients. In all of the latter the bile 
was deviated out of the intestine. One 
of the patients had angiocholitis with 
empyema of the gall-bladder; 1, hepa- 
togenic jaundice; 2, cholecystitis with 
stone ; and 3, obstruction of the bile 
passages by a stone in the bile duct. All 
had had various operations for bile 
drainage. In 4 patients the drainage was 
total, and in 3 it was partial. The author 
collected the bile according to the method 
described by Berard and Mallet-Guy. 
He then determined its quantity, physi- 
cal characteristics, content of mucus, 
content of bile pigment, and, in 5 cases, 
its daily content of cholesterin. The 
clinical, operative, and laboratory find- 
ings in each case are reported in detail. 
The general findings and the author’s 
conclusions are summarized as follows : 

1. In the immediate postoperative 
period the bile secreted was very dark. 
It remained that color for 5 or 6 days. 
There then began a period of transition 
during which the characteristics of the 
bile gradually become more stable. 

2. In the second period, the period 
of transition, began the first variations 
in the daily secretion. These were slight 
in the cases of total derivation and more 
marked in those of partial derivation. 
They become progressively more marked 
as the bile assumed the characteristics 
of normal bile. 

3. During the third period, in cases 
of total derivation, the bile secreted at 


night was somewhat more concentrated 
than that secreted during the day, which 
showed the characteristics of true bile. 
In the cases of partial derivation, the 
bile secreted during the night had the 
character of biliai'y secretion, while that 
secreted during the day was a clear 
fluid with the appearance of gall-bladder 
secretion. 

4. In the cases in which the deter- 
mination could be made most accurately, 
the quantity of bile secreted in 24 hours 
varied from 400 to 750 c.c. In all of 
the cases the quantity of bile secreted 
on the first day was less than that 
secreted on the succeeding days, a fact 
which must be attributed to the action 
of the anesthetic on the liver. The 
hourly variations in the quantity of 
biliary secretion showed no appreciable 
rhythm. The maximum and the mini- 
mum amounts were found either during 
the day or during the night. 

5. Investigation of the quantity of 
mucus in the bile showed very constant 
results. Determinations made under the 
most diverse conditions, in the bile 
secreted during the first and subsequent 
days, in bile removed by puncture of 
the gall-bladder, and in the secretion 
obtained by partial drainage, showed 
that the quantity varied from 2 to 4 per 
cent. This observation supports the 
theory of Landwehr that the greater 
density of the gall-bladder bile is due 
to the presence of a pseudomucin which 
is not precipitated by acetic acid. Only 
in some cases in the immediate post- 
operative period was there found a 
quantity of mucus greater than the 
normal, sometimes amounting to 20 per 
cent. This was believed to be due to 
an inflammatory condition of the biliary 
tract. 

6. The quantitative variations in the 
bile pigments corresponded to the varia- 
tions in the color of the bile. In the 
immediate postoperative period the 
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quantity of these pigments was high, 
especially during the first day, a fact 
due to the reduction in the secretion of 
bile and its consequent relative concen- 
tration in the first 24 hours. On the 
second day it rapidly decreased. Never- 
theless, it still remained high for 5 or 
6 days. At the end of that time there 
began a new decrease, corresponding to 
the period of transition, which termin- 
ated in minimal values. The consider- 
able increase in the pigments in the 
immediate postoperative period depends 
upon ; (a) the increase in their forma- 
tion, due to the resorption of extrava- 
sated blood and the hemolysis caused by 
the anesthetic; (&) the anesthetic itself, 
which acts in two ways, decreasing the 
secretion of water and thereby causing 
a relative increase in concentration, and 
decreasing the elimination of pigments 
by the liver cells ; (c) the elimination 
of pigments from the body in cases with 
jaundice; {d) the state of relative de- 
hydration in the immediate postoperative 
period; and (g) the functional condition 
of the liver. In the period of transition 
there began hourly variations in the 
secretion of pigments, which persisted 
until the character of the bile became 
stable. In the cases of total derivation 
the variations were slight and consisted 
in an increase of the pigments during 
the night and a decrease during the day. 
In cases of partial derivation, they were 
fundamentally the same but much more 
marked, because in the secretion occur- 
ring during the day the pigments were 
very scarce, sometimes not measurable. 
These findings are explained by the ac- 
tion of the sphincter of Oddi which, 
when closed, caused the escape of bile 
, from the drain and when open permitted 
its entrance into the intestine. 

7. As regards the elimination of 
cholesterin the results obtained did not 
agree in the different cases. In 2 cases 
an increase in the cholesterin content 


of the bile was found ; in 1 , a decrease ; 
and in 2 , a normal quantity. The find- 
ings seemed to show that neither the 
ingestion of food nor starvation has an 
influence upon it, since during starva- 
tion continued for several days after 
operation a decrease was found in only 
1 instance. Moreover, the fact that the 
cholesterin in the blood was increased in 
these cases suggested that cholesterin is 
not formed in the liver, but is merely 
eliminated by it. The hourly variations 
in the cholesterin had no relation to the 
ingestion of food or fasting. 

8 . The observations made in the 
immediate postoperative period are in- 
dicative of a general disturbance of the 
secretory function of the liver, due to 
the operation and the anesthetic. 

9. This period was followed by a 
longer period of varying duration dur- 
ing which the hepatobiliary function was 
gradually reestablished. In some cases 
it became entirely or nearly normal, 
whereas in others the improvement did 
not progress beyond a certain limit. 

Cholksterosis of Gall-Bladder. — 
A. Moratti (Clin. chir. 11:357, 1935) 
reports 2 series of experiments on ani- 
mals in which he demonstrated : ( 1 ) the 
absorption of thorium from the gall- 
bladder and the distribution of the 13 ml- 
phatics of the gall-bladder and liver ; 
and ( 2 ) the development of cholesterosis 
of the gall-bladder following l 3 unphatic 
stasis. 

In the first series of experiments he 
introduced a solution of Chinese ink and 
thorium into the gall-bladder and after 
varying periods sacrificed the animals 
and studied the gall-bladder and liver 
with the x-rays and histologically. No 
evidence of absorption of the ink was 
found. On the other hand, the thorium 
salt was absorbed and granules of thor- 
ium were found in the lymphatic spaces 
and vessels of the gall-bladder wall and 
in the Kupffer cells of the liver. In the 



284 


SURGERY. 


subserosa and submucosa the thorium 
granules outlined two well-developed 
lymphatic netw'orks which were con- 
nected by lymphatic vessels across the 
muscular layer. 

In the second series of experiments 
lymphatic stasis of the gall-bladder was 
produced by dissecting the organ free 
from the liver and cutting the lymphatic 
trunks around the cystic duct. One week 
after the production of the stasis exten- 
sive desquamation of the epithelium, in- 
filtration of the wall with blood or 
leukocytes, and a marked dilatation of 
the lymphatics, especially in the sub- 
serosa, were observed. The sudanophile 
granules were decreased in number in 
the epithelium, but appeared to be in- 
creased in the lymphatic reticulum of 
the subserosa and submucosa. The 
granules were found either free in the 
lumen or in the endothelial cells. 

During the third week a regeneration 
of the epithelium, development of villi, 
accumulation of fat in the epithelium, 
and an increase in the fat granules in 
the subserosa and submucosa were 
found. 

In the fourth week, macroscopic ex- 
amination disclosed yellowish granules 
in the mucosa of the gall-bladder and 
histological examination showed the epi- 
thelium to be covered with numerous 
elongated villi. There were no signs of 
inflammatory infiltration. The fat gran- 
ules were scarce in the epithelium but 
abundant in the subserosa and sub- 
mucosa of the newly-formed villi. The 
fat was found either in large accumula- 
tions, free in the lymphatic vessels or 
phagocytized in the endothelial cells. 

Examination 3 or 4 months after the 
surgical procedure showed a grossly and 
microscopically normal gall-bladder with 
adhesions to the ' under-surface of the 
liver. This demonstrates the reversibil- 
ity of cholesterosis of the gall-bladder 
after reestablishment of the lymphatic 


drainage of that organ secondary to the 
formation of postoperative adhesions be- 
tween the gall-bladder and liver bed. 

In the experimental production of 
cholesterosis of the gall-bladder by 
L. M. Rousselot and L. Bauman (Surg. 
Gynec. and Obst. 61 : 585 (Nov.) 1935) 
a gross pathological lesion w'as produced 
in every experiment that closely re- 
sembled the human picture of cholester- 
osis. When solutions of cholesterol are 
placed in the gall-bladder of a dog, there 
is consistent loss of the lipoid averag- 
ing about 50 per cent, in 24 hours. No 
apparent increase in the free cholesterol 
content of the gall-bladder wall could 
be demonstrated. The authors conclude 
that with the evidence produced, the ab- 
sorption of cholesterol by the gall- 
bladder mucosa is suggested. 

In a study of 600 cholecystectomies 
performed during the period between 
1925 and 1935, A. Troell (Arch. f. klin. 
Chir. 185:211 (June 3) 1936) found 
3 cases of so-called lime bile and 23 of 
cholesterosis or strawberry gall-bladder. 
Besides the stones, the gall-bladders in 
the first group contained an amorphous, 
putty-like substance the color of which 
was like that of the stones. This “lime 
bile” was possibly the forerunner of the 
stones. Of the 23 cases of the choles- 
terosis group, 19 presented stones. In 
7 of these there was present a solitary 
stone made up entirely, or almost en- 
tirely, of cholesterol. In 2 cases large 
cholesterol stones were associated with 
smaller stones. In 5 there were found 
small mulberry stones the chief com- 
ponent of which was cholesterol. On 
gross inspection these gall-bladders pre- 
sented a fine white or yellowish white 
structural network above the mucosa.^ 
It gave the impression in one of the 
cases of incrusted cholesterol. In 2 
cases the reticulated mucosa showed 
prominent, yellowish white nodes in its 
entire extent. In 1 case, formations re- 
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sembling pedunculated papillomas were 
observed. Microscopic examination re- 
vealed chronic inflammation in 18 and 
acute inflammation in 3 of the cases. 
Deposition of cholesterol was the char- 
acteristic feature. In the subepithelial 
connective tissue layer there were clust- 
ers of large, clear round or polygonal 
phagocytic cells with a small nucleus, 
containing fat and giving the cholesterol 
reaction. The source of cholesterol in 
strawberry gall-bladder was believed by 
some observers to be the result of secre- 
tion by the mucous membrane, while 
others, notably Aschoff, held that its 
source was the gall-bladder bile, from 
which it was absorbed by the mucosa. 
By analogy with the stones of “lime 
bile,” one is tempted to conclude that 
cholesterosis represents the first stage 
in the formation of cholesterol stones. 
Further observations will be necessary 
before this hypothesis can be accepted. 

Cholelithiasis. — The genesis of 
gall-stones has been studied by H. L. 
Bockus, J. H. Willard and H. N. Metz- 
ger (Pennsylvania M. J. 39:482 (Apr.) 
1936). The authors analyzed the clini- 
cal and laboratory data that could be 
considered pertinent to the genesis of 
the common types of calculi and 156 
cases of proved gall-stone disease. The 
cases have been segregated into 3 
groups, depending on stone types : pure 
radiate cholesterol stones, calcium bili- 
rubinate-cholesterol (mixed) stones, and 
pigment stones. A comparison has been 
made between the observations in the 
first two groups, particular attention be- 
ing paid to an analysis of factors bear- 
ing on infection and disturbed choles- 
terol metabolism in gall-stone genesis. 
It is concluded that gall-bladder infec- 
tion and cholecystitis probably do not 
play an important part in the genesis 
of the common mixed stone. Associated 
infection is more commonly observed in 
the calcium bilirubinate-cholesterol stone 


group than in cases of the pure radiate 
cholesterol stone. Evidence is given 
which suggests that the concomitant 
inflammation of the gall-bladder so fre- 
quently encountered results from rather 
than causes the deposition of stones. A 
mobilization of all available information 
fails to establish the mechanism by 
which a disturbance of cholesterol me- 
tabolism is responsible for the deposition 
of cholecystic calculi. However, the 
data submitted suggest that an altera- 
tion in cholesterol metabolism plays an 
important part in the genesis of both 
the pure cholesterol and the ordinary 
mixed gall-stone 

I. Pavel (Presse med. 43: 1565 (Oct. 
9) 1935) advances several arguments 
which militate against the generally 
accepted concept that stasis is a neces- 
sary prerequisite to the formation of 
gall-stones. There have been numerous 
cases of prolonged biliary stasis, con- 
firmed by operation necropsy, without 
any development of stones. Further- 
more, recent studies of icterus from 
functional stasis due to spasm of the 
sphincter of Oddi have shown that it 
does not favor the formation of calculi. 
Cholecystography has furnished addi- 
tional evidence of this view. There are 
numerous instances in which atony of 
the gall-bladder has been found without 
any stones. On the other hand, vesicles 
have been seen showing normal con- 
tractile powers, but nevertheless contain- 
ing stones. The author feels that all 
these observations tend to prove that 
the classic idea of stasis should no 
longer be accepted uncritically. 

A microchemical study of biliary 
calculi has been made - by T. W. Ray 
(J. Biol. Chem. 111:689 (Nov.) 1935). 
The author analyzed a large number of 
human biliary calculi and found that 
there is no essential quantitative chemi- 
cal difference between the two types 
referred to as cholesterol-pigment-cal- 
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cium stones and cholesterol-pigment 
stones. Hence, there is no quantitative 
chemical basis for the present classi- 
fication of these two varieties. Some 
cholesterol-pigraent-calcium stones were 
found to contain even more cholesterol 
and less mineral matter than do some 
cholesterol-pigment stones. Some stones 
of supposedly opposite varieties, when 
analyzed, proved to be remarkably alike. 
There is a surprising regularity in the 
way the constituents are deposited in 
some stones, but, as a rule, these sub- 
stances are laid down without order. 
Stones from the same gall-bladder were 
found to be very similar from a chemi- 
cal standpoint. By using modern micro- 
chemical methods the author has made 
quantitative chemical measurements on 
calcium, iron, phosphorus and manga- 
nese. Quantitative determinations on 
the water-soluble substances of some 
stones are presented. 

Cholesterolemia in Gall-Stone 
Disease. — A. G. Gukasyan and E. I. 
Antonova (Klin. med. 14:646, 1936) 
studied the blood ■ cholesterol in 171 
pregnant but otherwise normal women, 
of the ages between 18 and 35, in 9 
women during the second, the seventh 
and the ninth month of pregnancy, as 
well as 2 months after delivery. They 
draw the following conclusions : The 
first attacks of gall-stone colic coincided 
with pregnancy in 35 per cent. H 3 rper- 
cholesterolemia is present in the greater 
portion of the gall-stone cases. Blood 
cholesterol increases with the advance 
of pregnancy and returns to the normal 
level 2 months after the delivery. This 
increase is the result of functional altera- 
tion of liver cells, due to initial intoxica- 
tion of pregnancy. Since the placenta 
is impermeable to cholesterol, its pres- 
ence in small amounts in the blood of 
the newborn speaks for possible syn- 
thesis of cholesterol in the organism. 
Cholesterolemia developing in parenchy- 


matous alteration of the liver is caused 
by the loss on the part of the liver of 
the capacity for retaining cholesterol. 
Alterations in the liver observed in gall- 
stone disease are of a primary chai'acter 
and are the cause of hypercholesterol- 
emia in cholecystopathies. Hypercholes- 
terolemia in itself cannot cause gall- 
stone disease. 

The pathogenesis of calculosis of the 
liver is discussed by G. M. Giuliani 
(Arch. ital. di chir. 39:61, 1935). The 
author concludes that one of the causes 
of the condition is an excess of cholest- 
erin in the gall-bladder bile due to 
hypercholesterinemia. In studies of the 
gall-bladder bile in 2 cases of straw- 
berry gall-bladder he found the content 
of cholesterin to be 8 and 10 parts per 
1000, an amount much higher than the 
normal. When the patients were reex- 
amined 6 and 7 years after cholecystec- 
tomy, the amount of cholesterin in the 
bile extracted by sounding of the duo- 
denum was only 1 part per 1000. 

In experiments carried out by Giuliani 
on dogs, stasis of the gall-bladder was 
produced by fixing the gall-bladder to 
the duodenum. This resulted in straw- 
berry gall-bladder, the formation of 
calculi, and an increase in the amount 
of cholesterin in the gall-bladder bile. 
Calculosis and strawberry gall-bladder, 
with excess of cholesterin in the gall- 
bladder bile, can be produced by inject- 
ing colon bacilli into the gall-bladder 
with or without fixation of the gall- 
bladder to the duodenum. 

From clinical observations and chem- 
ical and experimental research the 
author concludes that stasis and infec- 
tion are important factors causing an 
excess of cholesterin in the gall-bladder 
bile accompanied by strawberry gall- 
bladder and cholelithiasis, and that there- 
fore cholecystitis with or without stones 
should be treated by cholecystectomy. 
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The relation of inflammation of the 
gall-bladder to concomitant pathological 
changes in the liver is still a subject of 
controversy. While some believe that 
cholecystitis is the result of hepatitis, 
others are of the opinion that the hepatic 
changes are secondary to the disease of 
the gall-bladder, and a third group hold 
that inflammation of the gall-bladder 
and pathological changes in the liver are 
independent of each other. 

R. Colp, H. Doubilet and I. E. Gerber 
(Ann. Surg. 102:202 (Aug.) 1935) 
report a study of the relationship of 
disease of the gall-bladder to disease 
of the liver, with special reference to the 
finer cytological changes in the liver. 
Sections of liver taken from deep within 
the organ were studied in order to ob- 
viate the criticism that sections from the 
surface cannot be taken as an index of 
changes occurring throughout the organ. 
The gross pathological changes in the 
liver, gall-bladder, and bile ducts were 
carefully noted at operation. The gall- 
bladder was aspirated and retrograde 
cholecystectomy was done when indi- 
cated. After its removal, the gall- 
bladder was fixed by filling it with 
formalin and then cut longitudinally. 
Sections were studied with the finer 
staining methods. Specimens of liver 
were taken from the dome of the right 
or left lobe with the Hoffman biopsy 
punch at a depth of about 3 cm. Over 
100 specimens were thus obtained with 
no untoward effects traceable to the 
procedure. 

The authors attribute great importance 
to changes in the mitochondria in the 
cells studied. The mitochondrial stains 
were found more reliable in the demon- 
stration of cell degeneration than hema- 
toxylin and eosin. 

In 40 cases of cholecystitis, acute and 
chronic, in which jaundice was not pres- 
ent at the time of operation, no changes 
in the liver parenchyma were found by 


the finer C 3 ’tological studies. The hepatic 
changes in this t\’pe of case reported by 
man}' were not demonstrated. However, 
in a series of cases with jaundice due 
to obstruction of the common duct by 
tone, 1 case of acute cholangeitis, and 
7 cases of obstructive jaundice due to 
a malignant tumor of the biliarj’- tract 
or the head of the pancreas, the process 
of cell destruction could be verified by 
the alterations of the mitochondria. The 
changes were observed only in the vicin- 
ity of the bile capillary thrombi and were 
due to changes incident to obstruction. 
They bore no relationship to the changes 
occurring in the gall-bladder. The ex- 
tensive necrosis of liver cells reported by 
some observers was not observed in this 
study. 

Bacterial Cholecystitis. — The ex- 
perimental studies of H. G. Aronsohn 
(Am. J. Surg. 32:18 (Apr.) 1936) 
were carried out over a period of 36 
days with streptococci, staphylococci, the 
colon bacillus, and the bacillus welchii. 

As a rule, the bacteria were intro- 
duced into the gall-bladder under ether 
anesthesia through a catheter inserted 
through the common duct, but in a few 
instances bacterial suspensions were in- 
jected through the gall-bladder wall. 

The results showed that in a non- 
traumatized gall-bladder it is difficult to 
produce cholecystitis by the introduction 
of virulent bacteria, but in the presence 
of stasis of the bile (produced by liga- 
tion of the cystic or common duct) 
or of trauma to the gall-bladder wall, 
severe infection occurs with consider- 
able constancy. 

Acute Cholecystitis. — Three cases 
of acute cholecystitis associated with the 
presence of pancreatic ferments in the 
gall-bladder bile are reported by R. Colp, 
I. E. Gerber and H. Doubilet (Ann. 
Surg. 103:67 (Jan.) 1936). In 2 cases 
there was a nonperforative bile peri- 
tonitis. 
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It has been shown that i£ the papilla 
of Vater is obstructed by a stone, edema, 
or spasm, the common bile duct and the 
duct of Wirsung may be converted into 
one continuous channel and bile may 
then flow into the duct of W^irsung or 
pancreatic juice may flow into the chole- 
dochus. The intraductal pressure prob- 
ably determines the direction of the flow. 

If the pancreatic ferments reach a 
sufficient concentration in the gall- 
bladder to render the usual acid reaction 
alkaline, the bile salts may act destruc- 
tively on the gall-bladder wall together 
with the activated pancreative ferments. 
As a result of the chemical inflammation 
caused by these various factors, either 
an acute cholecystitis or nonperforative 
biliary peritonitis may develop. 

Tumors of Gall-Bladder. — Papil- 
lomas of the gall-bladder have been 
studied by A. B. Kerr and A. C. 
Lendrum (Brit. J. Surg. 23:615 (Jan.) 
1936). They conclude that these lesions 
fall into 3 groups: (1) simple villous 
papillomas; (2) simple villous papil- 
lomas with transplantation ; and (3) 
villous papillomas with malignant trans- 
formation. The Paneth cell, goblet cell, 
and enterochromaffin cell and their stain- 
ing reactions and relationship are dis- 
cussed. The authors report a case of 
chloride-secreting papilloma of the gall- 
bladder, in which operation cholecystos- 
tomy yielded 20 ounces of clear fluid, 
10 ounces of thick dirty fluid, and 8 
opalescent stones with bile pigment and 
calcium centers and an outer coating of 
cholesterol. Cholecystectomy appeared 
to be contraindicated because of the 
patient’s condition. Following the 
cholecystotomy, large amounts of fluid 
poured out of the wound. In the 24 
hours immediately following the opera- 
tion, 38 ounces of thin fluid drained 
from the gall-bladder. Thereafter the 
drainage continued as a clear colorless 
watery fluid. During the third day its 


amount reached 60 ounces in 24 hours. 
The urine contained practically no chlor- 
ides. The fluid from the wound con- 
tained sodium chloride at a concentration 
considerably higher than that of the 
blood plasma. Dehydration and chloride 
depletion resulted within 5 days and 
were successfully treated by the intra- 
venous administration of saline solution. 
Later the gall-bladder was removed, but 
the patient died. 

Examination of the gall-bladder dis- 
closed a cauliflower-like growth 3 cm. 
high, in the region of the neck. The 
tumor consisted of 3 main masses and 
numerous closely adjacent polyps. On 
section, the tumor was found to be a 
simple papilloma' of the gall-bladder 
covered by epithelium which had the 
essential characteristics of intestinal epi- 
thelium, containing large numbers of 
Paneth cells, some goblet cells, and a 
few enterochromaffin cells. The source 
of the fluid was considered to be this 
intestinal epithelium. The most striking 
fact was that this tumor, not 3 inches 
in diameter, concentrated sodium chlor- 
ide from the blood plasma and poured 
it out at such a rate as to produce gross 
dehydration and chloride deficiency. The 
specialized nature of the cells in the 
papilloma is believed to show that the 
tumor arose in an area of heterotopic 
intestinal epithelium. 

Carcinoma of Gall-Bladder. — Accord- 
ing to C. F. W. Illingsworth (Brit. J. 
Surg. 23:4 (July) 1935), the surgical 
importance of carcinoma of the gall- 
bladder, as a grave and generally fatal 
sequela of calculous cholecystitis, re- 
quires no emphasis. The condition is 
far from rare. At the Edinburgh Royal 
Infirmary it was found in 0.42 per cent, 
of the autopsies performed and in 2.8 
per cent, of all cases of malignant dis- 
ease treated during the last 16 years. 

All observers agree that a large pro- 
portion of the cases are those of women. 
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and that the condition is most frequent 
between the ages of 50 and 65 years. 
Before the age of 40 it is rare. 

The presence of embryonic rests has 
rarely been suggested as a cause of car- 
cinoma of the gall-bladder except in 
connection with the uncommon squam- 
ous-cell epithelioma, and even this tumor 
can be explained more convincingly on 
other grounds. That simple papillomas 
bear an important relationship to car- 
cinoma is highly improbable. However, 
there are rare cases of multiple papil- 
loma which appear to form an inter- 
mediate link between the simple tumor 
and the papillary type of malignant 
growth. A definite relationship between 
gall-stones and carcinoma of the gall- 
bladder is very evident. The risk of the 
development of carcinoma in patients 
with calculous cholecystitis is great. 
From the clinical standpoint, therefore, 
the aim must be to prevent the occur- 
rence of carcinoma by early operation 
for gall-stones. Since carcinoma may 
arise even after removal of the stones, 
the only certain method of prevention 
is cholecystectomy. 

A recent summary of all of the litera- 
ture on the experimental production of 
carcinoma of the gall-bladder which was 
made by Burrows indicates the need for 
caution in assessing previous experi- 
mental findings. The claims of certain 
investigators that they have produced 
carcinoma of the gall-bladder experi- 
mentally cannot be regarded as sub- 
stantiated. 

There are 4 principal types of car- 
cinoma of the gall-bladder which may 
be distinguished from each other fairly 
readily by either gross or microscopic 
examination. These are: (1) scirrhous 
carcinoma; (2) papillary carcinoma; 

( 3 ) mucoid or colloid carcinoma ; and 

(4) squamous-cell carcinoma or epi- 
thelioma. 


In the great majority of cases car- 
cinoma of the gall-bladder spreads by 
direct invasion of the neighboring viscera 
and regional lymph nodes. It seldom 
disseminates to distant organs even in 
its terminal phase. Quite early, how- 
ever, it invades locally and oversteps the 
limits of successful removal. The first 
organ invaded is general!}^ the liver. 
Almost as frequently involved are the 
regional lymph nodes. In the later 
stages of the disease the peritoneum is 
quite often invaded. In some cases the 
omentum, duodenum, colon, and even 
jejunum are affected. 

As carcinoma of the gall-bladder is 
almost invariably imposed upon a former 
cholecystitis, generally with gall-stones, 
there is usually a history of previous 
biliary disease. In such cases the symp- 
toms are of the type generally associated 
with chronic cholecystitis — flatulent in- 
digestion, pain below the right costal 
margin, and occasional attacks of biliary 
colic — and one or more attacks of jaun- 
dice may have occurred. 

In typical cases of carcinoma of the 
gall-bladder the symptoms are pain, asso- 
ciated with anorexia, nausea, vomiting, 
and jaundice, and examination may re- 
veal a palpable swelling under the right 
costal margin. In atypical cases, the 
symptoms may be due mainly to ob- 
struction of the common duct, obstruc- 
tion of the cystic duct, or secondary 
growths. 

Symptomatology and Diagnosis . — 
The atypical symptoms of gall-bladder 
disease are classified by I. W. Held (M. 
Clin. North America 19:649 (Nov.) 
1935) as follows: 

1. Extraabdominal symptoms only : 
(a) shoulder pain, (b) vertigo, (^) 
cardiospasm, (<i) angina pectoris, and 
(e) arrhythmia, 

2. Intraabdominal symptoms pointing 
conspicuously away from the gall- 
bladder: (a) Gastric — secretory, sensory 


19 
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and motor; and (&) colonic — secretory, 
sensory and motor. 

3. Predominant symptoms of chronic 
pancreatic disease. 

4. Metabolic disturbances. 

5. Symptoms of general infection 
(cholangeitis and cholecystitis lenta). 

6. Functional disturbances without 
demonstrable pathological changes in the 
gall-bladder: (a) disturbances of biliary 
secretion, (&) disturbances of biliary 
absorption, and (r) disturbances of 
motility (dyskinesia). 

Held discusses the manner in which 
gall-bladder disease masquerades under 
these various symptoms and presents 
illustrative cases. 

Shoulder pain in gall-bladder disease 
is attributed to phrenic nerve irritation 
and is a true neuralgia. Westphal’s sign 
is the presence of tenderness elicited by 
slight pressure over the right humero- 
clavicular joint. Vertigo with accom- 
panying nausea and vomiting in gall- 
bladder disease is explained on the basis 
of reflex irritation of the vestibular 
branch of the vagus nerve. 

In 2 cases of cardiospasm the symp- 
toms were entirely relieved following 
the removal of a pathological gall- 
bladder. The most important controlling 
factor in the causation of cardiospasm 
was a reflex disturbance in the balance 
of the sympathetic nerves innervating 
the esophagus. 

In a large group of cases, symptoms 
of angina psctoris which may sometimes 
simulate coronary thrombosis are out- 
standing, the gall-bladder symptoms be- 
ing entirely in the background. Accord- 
ing to one of the two theories advanced 
to explain these attacks, there is an asso- 
ciated disease, if only of minor degree, 
in the coronary vessels that is activated 
by gall-bladder infection. According to 
the other explanation, which is more 
plausible, there is a disturbance in the 
viscerosensory reflex. Irritation of the 


spinal nerve due to disease in the gall- 
bladder is carried to the sensory plexus 
supplying the aorta and the coronary 
vessels, producing the pain of angina 
pectoris. Held quotes Head as follows : 
“When a painful stimulus is applied to 
a part of low sensibility in close central 
connection with a part of much greater 
sensibility, the pain produced is felt in 
the part of higher sensibility.” Cardiac 
arrhythmia may be explained on the 
basis of gall-bladder infection affecting 
a locus minoris resistenti^ in the inner- 
vation of the heart or the mechanism 
of conductivity. 

Gastric secretory disturbances may be 
either hyperacidity or hypoacidity, and 
are reflex in nature. As a rule, the 
gastric acidity is normal in gall-bladder 
disease. If it is disturbed, the tendency 
is usually toward hypoacidity. It is not 
the degree of acidity that is responsible 
for the symptoms, but the associated 
hyperesthesia of the mucous membrane. 
If the latter is prolonged, the patient 
becomes a gastric hypochondriac. Gas- 
tric motor disturbances due to gall- 
bladder disease are generally manifested 
by delay of emptying due to pyloro- 
spasm. Gastric atony is not a factor. 
In a small percentage of cases there 
may be hastened emptying. Gastric pain 
due to pylorospasm incident to gall- 
bladder disease is effectively relieved by 
atropine. 

Secretory and sensory changes in the 
colon resulting from gall-bladder disease 
usually occur simultaneously and are 
manifested chiefly by vague abdominal 
discomfort, anorexia, constipation, reflex 
nausea and vomiting, and the appearance 
of a large amount of mucus in the stools. 
This mucous colitis, which is usually 
considered a neuropathic disease, may 
be regarded as an allergic phenomenon 
when it occurs in the presence of gall- 
bladder disease. There are records of 
cases in which the syndrome was cured 
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by the removal of a diseased gall-bladder. 
Colonic motor disturbance is usually 
manifested by severe constipation of a 
spastic nature. The colonic symptoms 
may be sufficiently severe to lead to a 
diagnosis of neurosis with functional 
constipation, the gall-bladder disease be- 
ing entirely overlooked. 

Chronic co-affection of the pancreas 
is present in from 10 to 30 per cent, 
of cases of gall-bladder disease, but be- 
cause of the great functional reserve of 
the pancreas, it seldom causes symptoms. 
The diagnosis may be confirmed by de- 
termining a marked diminution of pan- 
creatic ferment in the duodenal contents 
and the stools. Disturbances of carbo- 
hydrate metabolism may accompany gall- 
bladder disease. The author believes that 
removal of the gall-bladder has fre- 
quently prevented the development of 
acute hemorrhagic pancreatitis. 

Cases of biliary disease may occasion- 
ally present symptoms of general infec- 
tion and septicemia (^cholangeitis and 
cholecystitis lenta'). Streptococcus viri- 
dans may be isolated from the biliary 
drainage. The treatment is cholecys- 
tectomy and drainage o£ the gall- 
bladder. 

There is a large group of cases in 
which the symptoms point to the biliary 
tract, but at operation no pathological 
changes can be demonstrated. The real- 
ization that functional disturbances of 
the biliary tract may give rise to severe 
symptoms is largely the result of physi- 
ological studies by Westphal and Ivy. 
Disturbances of function may be secre- 
tory, absorptive, or motor. Disturbances 
of secretion may be evidenced by an 
excessive secretion of mucus which may 
plug the cystic duct and cause hydrops 
of the gall-bladder. Disturbances of ab- 
sorption of the bile by the wall of the 
gall-bladder may be due to chemical 
changes in the bile, resulting in the pre- 


cipitation of bilirubin crystals with the 
formation of calculi. 

The conception of biliary dyskinesia 
was developed by Aschoff and Bach- 
meister in 1909, although Krukenberg 
in 1903 had reported a case of gall- 
bladder colic in which neither stone nor 
infection could be demonstrated. Meltzer, 
applj'ing the law' of contrary innervation 
to the gall-bladder, concluded that icon- 
traction of the gall-bladder causes re- 
laxation of the sphincter of Oddi, and 
suggested the use of magnesium sulphate 
to relax the sphincter and empty the 
gall-bladder. This was elaborated by 
Lyon, who developed the Lyon-Meltzer 
method of diagnosis and treatment of 
gall-bladder disease. 

The animal experiments carried out 
by Westphal showed that biliary dys- 
kinesia is purely functional and due to a 
disturbance of the s^'mpathetic nerves 
controlling the motor function of the 
gall-bladder, the anterior portion of the 
sphincter of Oddi, and tlie papilla of 
Vater. In the human being. Ivy and 
Sundholm have experimentally demon- 
strated coordination between contractility 
of the gall-bladder and spasm of the 
sphincter of Oddi. 

The author has found that functional 
disorders of the biliary tract may exist 
for a long time before producing any 
organic changes or may never bring 
them about. The dyskinesias are divided 
into the atonic type, due to failure of 
the gall-bladder to contract, and the 
hypertonic type, which is due to the con- 
traction of the gall-bladder against a 
spastic sphincter. Treatment of the 
atonic type is directed toward stimula- 
tion of gall-bladder contraction by 
pituitrin and the use of tincture of 
belladonna or magnesium sulphate to 
relax the sphincter. In hypertonic dys- 
kinesia, magnesium sulphate (50 c.c. 
— 1% ounces — of a 25 per cent, solu- 
tion) should be introduced by duodenal 
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tube. Dilute nitrohydrochloric acid 
may bring about gall-bladder contraction 
by stimulating the elaboration of chole- 
cystokinin. 

Every attempt should be made to rule 
out organic gall-bladder disease before 
treatment of a functional disorder is 
begun. If biliary dyskinesia is the result 
of some other intraabdominal condition, 
the treatment should be directed toward 
the original disease. The gall-bladder 
should not be removed unless organic 
disease is added to the functional 
disorder. 

With a view of approximating the 
diagnostic significance of the presence of 
crystalline elements in the stonmch 
lavage, H. A. Rafsky (Am. J. Digest. 
Dis. and Nutrition 2: 214 (June) 1935) 
studied a group of patients with and 
without biliary tract disease. Cholesterol 
and carbonate crystals, as well as calcium 
bilirubinate pigment, separately or col- 
lectively, were found in most of the 
patients with proved calculous or non- 
calculous cholecystitis. In these patients 
with biliary tract disease, who came to 
operation, the crystalline elements ob- 
served in the preoperative specimen of 
stomach lavage were found to be similar 
to the crystals seen in stones and bile 
removed from the gall-bladder at opera- 
tion. The crystals were found more 
consistently and in larger quantities when 
the lavage was performed in the morning 
following an attack of biliai'y colic. 

The presence of the crystals in the 
stomach lavage is due to the regurgita- 
tion of the bile into the stomach. In 
about one-half of the patients the con- 
tents from the gastric lavage was deeply 
bile-tinged. 

Crystalline elements were found in 
the stomach lavage in patients with 
calculous as well as noncalculous chole- 
cystitis. Of the patients in whom 
microscopic examination of the stomach 
lavage revealed many cholesterol crystals 


together with abundant calcium biliru- 
binate pigment, cholelithiasis (including 
choledochlithiasis) was found in 97.1 
per cent, of the patients. 

Crystalline elements, to have diag- 
nostic significance, should be present in 
the stomach lavage in appreciable num- 
bers. Few or no crystals in the stomach 
lavage, however, do not rule out biliary 
tract disease, especially if the examina- 
tion is made when the patient is symp- 
tom-free or if very large calculi are 
present in the gall-bladder. More than 
one lavage may be necessary before the 
crystals are recovered. 

Cholecystography. — E. A. Boyden 
(Am. J. Roentgenol. 33:589 (May) 
1935) discusses the shape of the gall- 
bladder in 165 individuals who were 
subjected to 200 series of cholecysto- 
grams — each series consisting of a large 
number of cholecystograms made to de- 
termine the reaction of a presumably 
normal gall-bladder to one or more 
forms of physiological experimentation. 

Thirty (18 per cent.) of these in- 
dividuals showed marked kinking of the 
gall-bladder, either between the body and 
infundibulum (24), or between the body 
and fundus (6). The kinking between 
the body and infundibulum, presumably 
occurring early in development through 
extreme modelling of the fossa vesicse 
felleae, is believed to represent merely 
an accentuation of a minor variation of 
the normal pattern. The gall-bladder 
with kinking between the body and 
fundus, in which the fundus is fixed 
and folded, is identified with the 
^'phrygische Miltse” of German path- 
ologists, first described by Bartel in 1916. 
The author’s study indicates that it is 
the most common congenital anomaly 
of the human gall-bladder. On the basis 
of new embryological studies this 
anomaly is subdivided into 2 main types : 
the concealed or retroserosal type, 
caused by aberrant folding of the epi- 
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thelial anlage of the gall-bladder within 
the embryonic fossa vesicse fellese ; and 
the serosal type, caused by aberrant fold- 
ing of the fossa itself in early stages of 
development of fetal ligaments, vestigial 
bend of the gall-bladder is fixed by the 
development of fetal ligaments, vestigial 
septa, or constrictions of the lumen 
following delayed vacuolization of the 
solid epithelial anlage. On the basis of 
physiological studies, the author rejects 
the current European theory that the 
folded fundus of an otherwise normal 
gall-bladder is a source of pain in 
the upper quadrant of the abdomen 
and therefore of indisputable clinical 
importance. 

Cholecystography is reviewed by A. 
C. Mooney (Brit. J. Radiol. 8 : 403 
(July) 1935) with regard to the rationale 
of its use, the technic, and its value as 
an aid in the clinical diagnosis of gall- 
bladder disease. Visualization in the 
living subject has widened earlier con- 
ceptions of the anatomy of the gall- 
bladder and permitted the demonstration 
of considerable variation in the position, 
mobility, shape, and size of the organ. 
It has advanced knowledge of its physi- 
ology by permitting the study of absorp- 
tion phenomena, motility, and evacua- 
tion, and the effects of physiological fac- 
tors, drugs, and foods on evacuation. 
It makes possible the demonstration of 
pathological processes resulting in dis- 
turbances of function and other changes, 
and reveals gall-stones which escape de- 
tection in plain films because of non- 
opacity. 

The author discusses various patho- 
logical conditions of the gall-bladder and 
the cholecystographic findings associated 
with each. He calls attention to the 
relationship of hypotonic and h37pertonic 
conditions of the duodenum and lesions 
of the cecum and appendix to abnormal 
findings in cholecystograms. Extrane- 
ous causes, such as impairment of liver 


function, achlorhydria, delay in the emp- 
tying of the stomach, external pressure, 
and vomiting after the ingestion of the 
dye, may result in loss of concentration 
and render diagnosis difficult. 

The interpretation of the cholecysto- 
grams is discussed with regard to com- 
plete absence of concentration, normal 
concentration with normal motility, de- 
formity and diminished size of the gall- 
bladder, normal concentration with 
diminished motility, faint shadows, and 
cholelithiasis. The differential diagnosis 
and errors in diagnosis are considered 
in relation to simulation of the bladder 
shadow, gas shadows, calcified costal 
cartilages, renal calculi, calcareous 
glands, duct calcifications, adenoma, pa- 
pilloma, and carcinoma. 

In conclusion the author states that 
for reliable results, the examination must 
be made with great care and the findings 
correlated with those of other clinical 
procedures. 

A standard method for the roentgen- 
ological reporting of cholecystograms is 
presented by R. McWhirter (Brit. J. 
Surg. 23:155 (July) 1935). The tech- 
nic of administering the dye which is 
employed at the Mayo Clinic is outlined. 
It appears that the oral technic, if care- 
fully carried out as suggested, yields 
results just as accurate as the best re- 
sults obtained by the intravenous method. 
The dye must be given in sufficient 
quantity and in a readily absorbable 
form, and not on an empty stomach, 
but with fruit juices, preferably grape- 
juice. No fats should be taken before 
or with its administration. 

The cholecystographic data at the 
Mayo Clinic for 1932, consisting of 732 
cholecystograms, all checked by opera- 
tion, are analyzed and the accuracy ob- 
tained in the various groups is shown. 
The terms “poorly frmctioning” and 
“non functioning” are defined in terms of 
pathology. 
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Peptic ulcer of the stomach and duo- 
denum apparently does not interfere with 
the filling of the gall-bladder. 

The importance of realizing that a 
good cholecystogram does not rule out 
even extensive and serious disease of the 
liver has been demonstrated. 

Delayed emptying of the gall-bladder 
should not be regarded as evidence of 
disease. 

The deposition of calcium in the gall- 
bladder indicates that at the time it 
occurred the cystic duct was blocked. 
It does not necessarily indicate that the 
cystic duct is blocked at the time of 
the examination, since the patency of 
its lumen may have been restored. Cal- 
cified gall-stones are a more definite in- 
dication for operation than gall-stones 
which are not calcified. 

Cholangiography. — Technic. — S. A. 
Robins and L. Hermans on (Surg. Gynec. 
and Obst. 62: 684 (Apr.) 1936) modify 
the technic of Mirrizi by injecting the 
radiopaque medium into the duct before 
it is disturbed and by substituting hip- 
puran in place of iodized oil. They have 
used; the method in 25 cases. The first 
roentgenogram failed to agree in only 
one case with the exploratory observa- 
tions and check-up roentgenogram. In 
this instance the dye stopped abruptly 
at the ampulla and failed to enter the 
duodenum. The impression was that 
obstruction probably existed at the am- 
pulla, but exploration and check-up 
roentgenograms revealed that the duct 
and ampulla were patent. In 4 instances 
the pancreatic ducts were visualized, and 
chronic pancreatitis, as evidenced by 
enlargement and hardening of the gland, 
was found on exploration. These patients 
continue to complain of symptoms in 
whole or in part, and the authors believe, 
therefore, that this observation is of 
prognostic significance. No untoward re- 
actions have been encountered as a result 
of injecting hippuran into the bile ducts. 


This procedure is intended to furnish in- 
formation not available by any other 
diagnostic method in use at present. 
Since extremely small stones and so- 
called sand bile will not show on the 
roentgenogram, judgment as to what 
should be done in cases in which the 
evidence is not clear-cut will depend as 
heretofore on the clinical evaluation of 
the case arrived at after thorough diag- 
nostic study. A complete study should 
not be omitted even if this method is 
to be employed. The only contraindica- 
tion to this procedure is the presence of 
acute infection in the biliary tract. X-ray 
visualization of the bile ducts according 
to the technic descidbed interferes in no 
way with the conduction of the opera- 
tion. On the contrary, by providing the 
surgeon with visual evidence, it should 
be of considerable value. This is espe- 
cially true in the case of common duct 
obstruction due to stone. With further 
experience it should likewise provide 
valuable information in such conditions 
as neoplasm of the bile ducts, neoplasm 
of the head of the pancreas, hepatic 
stone, cholangeitis, diverticula of the bile 
ducts, internal biliary fistula and 
stricture. 

N. F. Hicken, R. R. Best and H. B. 
Hunt (Ann. Surg. 103:210 (Feb.) 
1936) state that the injection of radi- 
opaque substances directly into the gall- 
bladder and bile ducts gives an accurate 
x-ray picture of the condition of the 
biliary tract. It demonstrates whether 
the ductal system is patent or occluded ; 
shows the position and number of calculi, 
the extent and location of strictures, 
and the functional status of the sphincter 
of Oddi ; outlines fistulous communica- 
tions ; and demonstrates dilatation and 
sacculation of the bile ducts. It makes 
it possible to determine how long the 
biliary tract should be drained ; confirms 
the patency of the common duct before 
the drainage tube is removed ; and shows 
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whether or not cholecystectomy will de- 
compress the entire biliary system. 

The authors describe two methods of 
cholangiography — ^the immediate and the 
delayed. They use Hpoiodine diluted to 
from one-third to one-half its original 
concentration with sterile olive oil to 
render it labile. They prefer stereoscopic 
roentgenograms combined with fluoro- 
scopic studies. With the immediate 
method, in which the radiopaque oil is 
injected during the operation and roent- 
genographic observations are made while 
the patient is on the operating table, 
they have had but limited experience. 
Such a procedure is indicated particularly 
in the problem cases in which the diag- 
nosis is questionable or the selection of 
the proper procedure is difficult. 

The delayed method has a much greater 
range of usefulness. In this procedure 
the diluted Hpoiodine is injected into a 
drainage tube sutured into the gall- 
bladder or biliary ducts at the time of 
operation or into a biliary fistula, and 
roentgenograms are then taken immedi- 
ately. The exact outline of the biliary 
system is revealed. If any abnormalities 
are noted, serial roentgenograms are 
taken at 15 -minute intervals until the 
diagnosis is established. 

The authors observed no ill effects 
from use of the diluted Hpoiodine in 
cases of acute cholecystitis, cholangeitis, 
stricture, calculi, or pancreatitis. 

By means of direct x-ray visualization 
of the biliary tract with radiopaque oils, 
R. R. Best and N. F. Hicken (Surg., 
Gynec. and Obst. 61 : 721 (Dec.) 1935) 
have been able to demonstrate in 4 pa- 
tients that an increased tonus or spastic- 
ity of the choledochoduodenalsphincteric 
mechanism is capable of producing a 
mechanical obstruction, thus causing a 
retention of bile. The dyss 3 mergia of 
the common duct sphincter may be in- 
dependent of, or associated with, a gen- 
eralized infection of the biliary tract, the 


presence of stones, strictures, kinks or 
pancreatitis. The extirpation of the gall- 
bladder, the removal of the stones, the 
division of the stricture and the drainage 
of the infected bile ducts do not always 
overcome the spasticity of the sphincter, 
for in some cases it persisted after 
these operative measures. Physiologic 
evidence indicates that the choledocho- 
duodenalsphincteric mechanism has suffi- 
cient contractile force to prevent the flow 
of bile into the duodenum, thereby in- 
creasing the intraductal pressure and 
causing pain and discomfort. Such a 
concept offers a rational explanation for 
occurrence of “gall-stone colic” in the 
absence of stones or infection and for 
the so-called hepatic neuralgia, and ac- 
counts for the persistence of gall-bladder 
distress in some cholecystectomized pa- 
tients. A dyssynergia, or spastic dys- 
function of the choledochal sphincter, 
provides an anatomic blockade of the 
common duct, resulting in a retention of 
bile. The stagnant bile becomes infected, 
and calculi are then precipitated. In 
such cases a cholecystectomy would not 
necessarily be curative, for following 
the removal of the gall-bladder, the in- 
trinsic spasm of the common bile duct 
sphincter may continue. The 4 patients 
were studied by Hpoiodine visualization 
for as long as 33 days following a chole- 
cystectomy, and the sphincterismus still 
persisted. It is probable that the proper 
postoperative medical regimen, including 
those substances which relax the chole- 
dochal sphincter, such as atropine, mag- 
nesium sulphate or fats, would do much 
to correct the abnormal spasticity of the 
choledochal sphincter and thus tend to 
minimize the unsatisfactory results that 
sometimes follow cholecystectomies. 

Perforation of Gall-Bladder. — 
A. L. d’Abreu (Brit. M. J. 2:1150 
(Dec. 14) 1935) has observed free ex- 
travasation of bile 3 times in the last 
116 cases of gall-bladder disease en- 
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countered in his unit at operation or at 
postmortem examination (cases diag- 
nosed as cholecystitis but not confirmed 
by operation have been excluded) . Free 
perforation occurs most commonly in 
the elderly. Inflammatory disease of the 
gall-bladder associated with calculi is 
undoubtedly the cause of the condition. 
Although extensive gangrene of the wall 
associated with empyema has occurred 
in some cases, it is by no means always 
present. Age is a factor of great impor- 
tance in the etiology of free perforation. 
A characteristic syndrome does not exist : 
few cases appear to have been diagnosed 
before laparotomy ; acute cholecystitis, 
perforated gastric or duodenal ulcer, 
acute appendicitis, acute pancreatitis and 
intestinal obstruction have been simu- 
lated on several occasions. The safest 
guide to correct diagnosis lies in cease- 
less vigilance when acute cholecystitis is 
being treated expectantly, especially in 
elderly patients ; a rise of pulse rate 
associated with an increase in the area 
of abdominal tenderness must not be 
neglected. When uncertainty exists 
about the condition of a patient being 
treated expectantly for acute cholecystitis, 
laparotomy is desirable. Perforation can 
occur in a patient confined strictly to bed 
and on a fluid diet, as in one of the 
reported cases. 

Biliary Peritonitis Without Ap- 
parent Perforation of Biliary Tract. 
— This condition was first described in 
1911 by Clairmont and von Haber er, 
who formulated the hypothesis that it 
was due to certain pathological processes 
not detectable by ordinary macroscopic 
examination. Since the report of Clair- 
mont and von Haberer, several other 
cases have been recorded in the literature. 

G. Bombi (Arch, ital di chir. 39 : 425, 
1935) reports 2 cases of this type of 
peritonitis. The first was that of a 
woman, 48 years of age, who for 20 
years had suffered severe epigastric pain 


which recurred usually during the fast- 
ing hours and was relieved by the in- 
gestion of food. Cholecystotomy with 
drainage was followed by uneventful 
recovery. 

The second case was that of a 56-year- 
old woman with a history ^milar to that 
given by the first patient. Cholecys- 
tectomy was done. On histological ex- 
amination of the gall-bladder the mucosa 
at the site of a macroscopically visible 
herniation was found to be necrotic 
and to show retrogressive changes such 
as are usually observed in postmortem 
material. The submucosa was slightly 
infiltrated with lymphocytes, neutro- 
philes, eosinophiles, and a few erythro- 
cytes. The muscularis was of normal 
thickness, but the cii-cular layer was 
made up only of a few bundles with 
an interrupted and irregular arrange- 
ment. The subserosa showed the pres- 
ence of a large thrombus. This area had 
undergone inflammatory and necrotic 
changes, and at several sites showed' an 
accumulation of bile pigment which 
proved that bile had passed through 
the wall. The serosa was markedly in- 
flamed. The peritoneal mesothelium had 
been destroyed and replaced by a thick 
fibrinous layer. The nonherniated por- 
tion of the gall-bladder was essentially 
normal. 

It appears that biliary stones, chole- 
cystitis, trauma, and certain rare patho- 
logical conditions, such as carcinoma of 
the gall-bladder, are predisposing factors. 
In a few cases the bile was found to 
contain ferments of pancreatic origin 
as the result of some abnormality of 
the pancreas or its ducts. 

With regard to the pathogeruesis, the 
author states that there seems to be con- 
siderable doubt whether the filtration 
theory is correct. Many other suggestions 
have been offered, but the problem still 
requires further investigation. 
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The symptoms are identical with those 
of a diffuse peritonitis. A differential 
diagnosis is impossible. The condition 
is most often confused with peritonitis 
caused by a ruptured appendix or a 
perforating peptic ulcer. 

The prognosis is poor unless treatment 
is given. The treatment is always 
surgical and should be instituted early. 
The operation of choice is chole- 
cystectomy combined with drainage 
of the common bile duct, but chole- 
cystotomy and simple drainage of the 
subhepatic region have also given satis- 
factory results. 

Cholelithiasis. — The gall-bladder or 
common bile duct was distended by R. 
Zollinger and E. Young (New England 
J. Med. 213:714 (Oct. 10) 1935) in 
6 patients. Under a short gas-oxygen 
anesthesia or local infiltration of pro- 
caine hydrochloride the stones were re- 
moved from the gall-bladder or common 
duct, and a sterile balloon was inserted 
which could be distended and the pres- 
sure recorded. When the patient had 
recovered sufficiently from the anesthesia 
to answer all questions intelligently, the 
gall-bladder or common duct was dis- 
tended. Distention of the gall-bladder 
produced a feeling of indigestion or deep 
epigastric discomfort without the usual 
pain referred to the back or discomfort 
in the right hypochondrium. Nausea 
and vomiting did not occur, regardless 
of the degree of distention. Distention 
of the common duct produced a more 
severe epigastric distress, but again pain 
was not referred to the back. Inspiratory 
distress was characteristic of distention 
of either viscus. The chief difference 
between distention of the gall-bladder 
and of the common duct was the occur- 
rence of nausea and vomiting with the 
latter. The significance of these obser- 
vations was then determined from a 
study of the clinical histories of ICX) 
cases of cholelithiasis and chronic chole- 


cystitis with a negative history for jaun- 
dice, 100 cases of acute cholecystitis, and 
100 cases of proved stone of the common 
duct. The authors’ observations, which 
showed that vomiting followed disten- 
tion of the common duct, were in accord 
clinically, in that distention of the biliary 
ducts, as by a calculus, produced a high 
percentage of involuntary vomiting as 
compared with calculi within the gall- 
bladder. They believe that a calculus 
in the cystic or common duct in patients 
having pronounced involuntary vomiting 
should be considered in the group of 
indications for exploration of the com- 
mon duct. 

In a later contribution R. Zollinger 
(J. A. M. A. 105 ; 1647 (Nov. 23) 1935) 
concludes that a true visceral pain exists 
and that inability to reproduce referred 
pain to the back adds weight to the 
argmnent that referred visceral pain is 
usually the result of inflammation, prob- 
ably over a peritoneocutaneous radiation 
instead of a viscerocutaneous reflex. 

Treatment . — The success of surgery 
of the biliary system depends on the 
physiological status of the liver. Ac- 
cording to F. V. Hussey (Anesth. and 
Analg. 14:263 (Nov. -Dec.) 1935) the 
liver plays an important role in many 
vital functions such as : ( 1 ) the forma- 
tion and storage of bile, fibrinogen and 
glycogen; (2) the excretion of bilirubin; 
and (3) the detoxification of poisonous 
chemicals. Disease of the biliary system 
impairs the efficiency of the liver. There 
are many tests for studying the degree 
of liver impairment which depend on 
some one physiological characteristic of 
hepatic function, such as the metabolic 
(galactose and cinchophen tests) and the 
excretory (bromsulphthalein and phe- 
noltetraiodophthalein tests). Several of 
these functional capacity tests should be 
employed in the preoperative study of 
the patient. If the results show altera- 
tion in the sugar metabolism of the liver. 
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poor or slow excretion of hepatic dyes, 
or abnormal amounts of bilirubin in the 
blood, liver damage exists. 

Liver function can be improved by the 
administration of glucose in the form 
of a rich carbohydrate diet or by en- 
teroclysis. Glycogen thus made avail- 
able stimulates the regeneration of liver 
cells, neutralizes toxins, and diminishes 
the danger of prolonged bleeding. It has 
been demonstrated experimentally that 
as much as 100 grams of liver tissue 
can be regenerated daily and that a 90 
per cent, retention of dye for one-half 
hour will be decreased to retention of 
from 30 to 40 per cent, by glucose 
treatments in a period of 2 weeks. 

The hemorrhagic tendency so fre- 
quently characteristic of biliary tract 
disease is an indication of impairment of 
liver function. The liver is the sole 
former of fibrinogen. Insufficiency of 
fibrinogen has an unfavorable effect on 
the coagulation time. It is possible also 
that a damaged liver yields abnormal 
amounts of heparin, which is an anti- 
coagulant. Furthermore, calcium is re- 
moved from its active state in the blood 
by combination with abnormal amounts 
of bile salts and bile acids. Calcium 
therapy lessens the risk of hemorrhage 
only insofar as, combined with glucose 
therapy, it improves liver function. 
Direct whole blood transfusions 
should be given preoperatively to re- 
duce the danger of hemorrhage. 

Myocardial damage is often associated 
with disease of the biliary system. It is 
thought that the latter is a focus of in- 
fection of long duration with an inevi- 
table effect on the heart. The status of 
the circulation and heart should be de- 
termined before operation. An electro- 
cardiogram will reveal any myocardial 
damage. Careful investigation of car- 
diorespiratory symptoms is also essential. 
Rales at the bases of the lung indicate 
congestive failure. Routine digitali- 


zation of the heart is not necessary in 
all cases ; it should be done only when 
indicated. 

The anesthetic employed should be the 
one which will be safest for the patient. 
It must not be toxic for the liver or 
further depress liver activity as does 
ether. It should be chosen and admin- 
istered by a medical anesthetist (not a 
lay technician), but not until the com- 
plete case record and all laboratory data 
have been studied. In the author's opin- 
ion, spinal anesthesia is best suited 
to the majority of cases because its use 
is associated with minimal straining and 
smooth respiration and permits good 
exposure without producing deleterious 
effects on the liver. In cases which 
are poor risks, Hussey (Ibid.) gives 
premedication and rises local anesthesia 
and splanchnic block supplemented by 
ethylene or nitrous oxide or cyclo- 
propane. After general anesthesia, 
hyperventilation of the lungs with car- 
bon dioxide and oxygen considerably 
lessens the incidence of postoperative 
pulmonary complications. 

There are two complications frequently 
encountered after surgery on the biliary 
system. The first is hemorrhage con- 
sisting of a constant ooze directly from 
the wound or from the gastrointestinal 
mucosa. As a rule, the use of hemo- 
statics and calcium solutions is of no 
value. Whole blood transfusions given 
early and repeatedly will prevent ex- 
sanguination. The second complication 
is the so-called ‘‘liver death.” This is 
characterized clinically by a rise in the 
temperature and pulse rate, anuria, and 
uremic manifestations. Autopsy shows 
extensive degeneration of the liver and 
renal parenchymas which are probably 
caused by powerful toxins. The treat- 
ment indicated in the presence of the 
described symptoms is the intravenous 
administration of concentrated glucose 
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solutions, the prevention of dehydra- 
tion, and blood transfusion. 

The article by B. Lipshutz (Ann. 
Surg. 101:902 (Mar.) 1935) is based 
on 20 consecutive cases of acute chole- 
cystitis in which operation was per- 
formed within from 3 to 24 hours after 
the patient’s admission to the hospital. 
In more than half of the cases the op- 
eration was done within 12 hours. In 
a few it was delayed for 48 hours for 
better preparation of the patient. The 
literature presents evidence demonstrat- 
ing that it is often impossible to deter- 
mine the extent of the inflammatory 
process in the gall-bladder or, especially 
in the aged, the presence of perforation 
by clinical examination. 

Because of the possibility of perfora- 
tion and other complications, such as 
peritonitis, ileus, and cholangeitis, the 
author believes early operation is indi- 
cated. He states that early removal of 
an acutely inflamed gall-bladder should 
decrease the incidence of pulmonary 
complications, as the latter are dependent 
in part on reflex fixation of the dia- 
phragm. Immediate operation is fre- 
quently contraindicated by advanced age, 
marked obesity, advanced cardiovascular 
disease, severe diabetes, and pulmonary 
tuberculosis. 

Cholecystectomy is the operation of 
choice, unless the patient’s condition 
permits only cholecystostomy. The 
latter is carried out in desperate cases 
and under only local anaesthesia. 

Two methods for the treatment of 
chronic cholecystitis have been reported 
by E. Machline, V. Grigorenco and Z. 
Gorbouncova ( Presse med. 43 : 1 708 
Nov. 2) 1935). The first is based on 
the idea of associating the antiseptic 
action of methenamine with the vago- 
sympathetic action of calcium salts. The 
technic is simple : It consists in filling a 
syringe with about 5 c.c. (1% drams) 
of a 10 per cent, solution of calcium 


chloride and 40 per cent, methena- 
mine. The injections are made in the 
median basilic vein daily for 2 weeks. 
The dose is increased until 20 c.c. (5 
drams) of the mixture is injected at a 
time. Fifteen patients were treated in 
this way. In general, the pain dis- 
appeared, the duodenal contents im- 
proved rapidly, the leukoc 3 d;es, epithelial 
cells and mucus disappeared, the appetite 
returned and the patients gained weight. 
The second method of treatment con- 
sisted in using gentian violet. A 1 
per cent, solution, carefully filtered, was 
injected intravenous^ in 10 c.c. (2% 
drams) quantities. The injections were 
also repeated daily. Of 19 patients 
treated in this manner, the response was 
good in all but one case. The explana- 
tion for the favorable action of these 
substances is not yet entirely clear, but 
the practical results were good. 

The question of the operative treat- 
ment of the strawberry gall-bladder is 
discussed by F. Bernhard and E. Fenster 
(Deutsch Ztschr. f. Chir. 247 : 145 (June 
22) 1936). The autliors state that dur- 
ing the period between 1906 and 1935 
there were 433 cases of strawberry gall- 
bladder in which operation was per- 
formed at the surgical clinic of the 
University of Giessen. Of these, 380 
were in female and 63 in male patients. 
The age incidence was the same as that 
noted in cholelithiasis. Pain in the right 
upper quadrant and typical colics were 
the prominent symptoms in 380 cases. 
In 100 patients, jaundice was either pres- 
ent or existed at some time. In 100 
cases, stones were present. Their com- 
position differed from that seen in chole- 
lithiasis. In 14 instances out of 24, 
sugar tolerance tests gave abnormally 
high sugar curves before the operation. 
Diastase determination in 29 patients 
before the operation demonstrated an 
increase in one-fourth of the cases. They 
have observed cases with a normal 
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blood sugar curve but with increased 
diastase or pancreatic lipase in the blood 
serum. The quinine-refractory liver 
lipase was frequently increased. In 
about half of the cases, either the ex- 
ternal or the inner pancreatic secretion 
are therefore of value in the diagnosis 
of strawberry gall-bladder. Differential 
diagnosis from cholelithiasis and stasis 
of biliary tracts is difficult. Of the 443 
patients, 11 died following the opera- 
tion and 27 after leaving the clinic. 
Seventeen of the latter died of carcino- 
ma. Two hundred and one patients re- 
plied to inquiries and 110 were reexam- 
ined. In 80 per cent, of the follow-up 
cases, relief of complaints was complete, 
while in 10 per cent, the operation was 
considered a failure. Subacidity and 
anacidity following the operation were 
observed with about the same frequency 
as after the operation for cholelithiasis. 
The frequent occurrence of alimentary 
glycosuria and the abnormal blood sugar 
curve, as well as the increase of the 
atoxyl-refractory blood lipase, point to 
the existence of a chronic pancreatitis, 
which the authors regard as the cause " 
of postoperative complaints. Operative 
intervention, though justified, is not as 
urgent as in cholelithiasis. It is clearly 
indicated, however, in the presence of 
pain and colicky attacks. From present 
knowledge, the strawberry gall-bladder 
is to be regarded as an independent dis- 
ease entity and in many cases as the 
forerunner of cholelithiasis. 

The difficulty of treating an estab- 
lished carcinoma of the gall-bladder em- 
phasizes the importance of preventing 
the occurrence of the condition by radical 
treatment of its main etiological factor, 
calculous cholecystitis, according to C. 
F. W. Illingsworth (Brit. J. Surg. 23 : 4 
(July) 1935) . When it is borne in mind 
that malignant disease is the eventual 
outcome in a large proportion of cases of 
gall-stones, it is evident that the benefits 


of timely operation far outweigh the 
risks. The observation that carcinoma 
may develop years after the removal 
of stones by cholecystostomy indicates 
that the operation of choice for cholelithi- 
asis is cholecystectomy. 

In discussing malignancy of the gall- 
bladder, J. F. Erdmann (Ann. Surg. 
101 : 1139 (May) 1935) does not include 
malignancy of the bile ducts or second- 
ary or metastatic malignancy of the 
gall-bladder. On the basis of his ex- 
perience in about 3000 operations on 
the gall-bladder he believes it is best 
not to induce patients to submit to gall- 
bladder operations by use of the cancer 
argument. He states that in employing 
this argument the surgeon must be cer- 
tain that his operative mortality is less 
than the incidence of malignaiacy. 

The author’s records for a period of 
5 years show 522 cholecystectomies 
and 3 cholecystostomies with 15 
deaths, a mortality of 2.85 per cent. 
The incidence of malignancy was 1.14 
per cent. (6 cases), less than half the 
mortality of operation. The average age 
of the patients with cancer was 48 
years. 

In all of the author’s cases in which a 
carcinoma was discovered at operation 
for disease of the gall-bladder, a stone 
or stones or biliary sand was found. 

Except in cases in which metastases 
are already present, there are no symp- 
toms or signs upon which the diagnosis 
of carcinoma of the gall-bladder can be 
based with certainty. The treatment of 
choice for primary carcinoma of the 
gall-bladder is cholecystectomy when 
this is possible. 

The electrosurgical obliteration of 
the gall-bladder without drainage is 
outlined by M. Thorek (Am. J. Surg. 
32 : 417 ( Jtine) 1936) . Experimental 
studies for a number of years have con- 
vinced Thorek that if a dry, nonleaking 
surface could be substituted for the dis- 
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charging cavity that the gall-bladder bed 
represents following cholecystectomy, it 
would be a great step in the right direc- 
tion. This thought has been brought 
to fruition by electrocoagulation. If a 
flat electrode of bipolar current is firmly 
applied to a tissue surface and a current 
of proper voltage and sufficient amperage 
is permitted to pass through it, dehydra- 
tion and coagulation of the tissue prote- 
ins results in a few seconds. On the 
other hand, if the same electrode is not 
applied firmly or if used as a unipolar or 
even bipolar instrument, a small air 
space (dielectric) intervenes between 
the electrode and the tissue, sparking, 
fulguration and carbonization with black 
discoloration of the tissues result. A re- 
application of the electrode to such ful- 
gurated or carbonized surface will stop 
further current penetration and prevent 
coagulation from taking place. The 
author evolved his method of cholecys- 
telectrocoagulectomy on the basis of 
experimental researches and clinical 
studies, the underlying principles of 
which consist of : ( 1 ) biterminal electro- 
surgical obliteration of the posterior wall 
and bed of the gall-bladder by electro- 
coagulation; (2) because of the great 
tendency of electrocoagulated surfaces to 
become agglutinated with serous sur- 
faces, mustering of the falciform ligament 
into service by completely detaching it 
from the anterior abdominal wall; and 
(3) strict avoidance of drainage. Up to 
April, 1936, he has performed this op- 
eration in 181 consecutive, unselected 
cases of gall-bladder disease, including 
gangrenous, empyematous, sclerosed and 
other forms of pathologic disorders of 
the gall-bladder. There was one death. 
Postmortem examination showed that 
the patient died from causes unrelated 
to the operation. Kellogg used the 
method in 16 cases without a death, 
while Finlay son operated on 4 patients 
with good results. This brings the 


total number of operations performed 
to 201 cases. 

L. R. Whitaker (New Kngland J. 
Med. 213: 596 (Sept. 26) 1935) reports 
the results in 16 cases in which electro- 
surgical cholecystectomy was done by 
the method described. In these cases 
there were 3 deaths, but none of the 
deaths could be definitely attributed to 
the use of electrosurgery. In 13 cases 
the operation was followed by unevent- 
ful recovery and the final results were 
satisfactory. Some of the surviving 
patients have been followed for 2 or 
3 years. 

The author states that when consider- 
able coagulated tissue has been left 
in place, when there has been a pro- 
nounced inflammatory reaction, and 
when it has been impossible to tie the 
cystic duct securely, drainage is ad- 
visable. The drain used has been the 
soft rubber tube inserted into, or attached 
to, the stump of the cystic duct, or the 
rubber-dam cigarette drain (Penrose) 
with no exposure of gauze. 

Operation on Common Bile Duct. 
— ^According to A. W. Allen and R. H. 
Wallace (Am. J. Surg. 28:533 (June) 
1935), primary surgery on the common 
bile duct is now an essential part of the 
treatment of gall-bladder disease rather 
than a secondary operation. Lahey re- 
ports that in his clinic the incidence of 
primary choledochostomy increased from 
15.5 per cent, in 1926 to 42.5 per cent, 
in 1931. 

Such procedures as dilatation of the 
papilla of Vater and duct by special 
duct catheters (Cheever, Bakes) and 
irrigation of the duct into the duo- 
denum (McArthur, Matas) have been 
advocated as supplements to common 
duct surgery, but have not been prac- 
ticed routinely. 

Bakes recommends gradual dilata- 
tion of the papilla to the size of its 
common duct after incision into the 
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duct. He believes that this will im- 
prove the drainage of bile into the duo- 
denum and allow the escape of any 
stone overlooked during the operation. 
He has devised for the purpose olive- 
tipped bougies ranging from 3 to 14 
mm. in diameter. He states that such 
slow dilatation causes no formation of 
scar tissue. 

The authors’ technic is as follows ; 

Technic . — right long paramedian incision 
is made, the rectus muscle retracted laterally, 
and the peritoneum opened. All adhesions are 
freed. The pancreas is carefully examined to 
exclude malignancy. The gall-bladder is de- 
compressed by suction, and after visualization 
of the biliary ducts the gall-bladder is re- 
moved in the usual manner. Following decom- 
pression of the common duct by aspiration 
with a hypodermic syringe, the duodenum is 
freed for further exposure of the duct. The 
supraduodenal portion of the duct is incised 
in a longitudinal direction and 2 guy sutures 
are placed in each edge. The surgeon then 
goes to the left side of the patient and inserts 
the fingers of the left hand under the duct 
and the thumb above it. This enables him to 
milk out and remove any stones under direct 
vision. A probe is passed through the incision 
into the duodenum and followed by the Bakes 
dilators until sufficient dilation of the papilla 
is obtained. If the probe cannot enter the 
duodenum, the latter is opened longitudinally 
and retrograde dilatation is done. The duo- 
denum is closed transversely. The dilatation 
is done slowly and gently to the widest 
diameter of the duct. During the entire pro- 
cedure, the suction tip lies in contact with the 
operative field, aspirating oozing bile and any 
fine debris that may be spilled. A No. 10 soft 
rubber catheter is sewed into the lower angle 
of the wound with No. 00 chromic catgut on 
an atraumatic needle and the incision closed 
about the tube. After peritonealization of all 
raw stirfaces, a gauze wick is placed in the 
subhepatic fossa. The gauze wick and the 
catheter are brought out through a stab in- 
cision made under the lower border of the 
twelfth rib. The abdomen is closed in the 
usual manner. The catheter and wick are re- 
moved on the tenth postoperative day. The 
authors emphasize that the gauze wick is 
placed in the subhepatic fossa and no drains 
are placed in contact with the gall-bladder bed, 
ducts, or duodenum. 


Surgeons employing this technic re- 
port that their patients have a smoother 
postoperative convalescence with less 
vomiting, and that the incidence of duo- 
denal irritation, infection, and incisional 
hernia is low. Probably the most impor- 
tant factor is the routine dilatation of 
the papilla. 

The authors next discuss the indica- 
tions for exploration of the common 
duct. These are : 

1. Recurrence of symptoms following 
a cholecystectomy or choledochostomy. 
Patients who return with the same symp- 
toms after a gall-bladder operation usu- 
ally have some abnormality of the com- 
mon duct. In many cases the authors 
have found a duct dilated by a stone 
and constriction of the papilla. The 
symptoms may be relieved by the technic 
described. 

2. Jaundice of an obstructive type. 
Patients who show a progressively in- 
creasing or a stationary jaundice of an 
obstructive type should be subjected to 
duct exploration, with dilatation of the 
papilla after the usual preoperative 
preparation. 

3. A history of chills and fever fol- 
lowing biliary colic. In cases with these 
symptoms there is usually an inflamma- 
tion of the duct system with the gall- 
bladder acting as a focits of infection. 
For such cases cholecystectomy and pri- 
mary choledochostomy by the described 
technic rather than cholecystostomy is 
recommended. 

4. A history of very frequent attacks 
of biliary colic. 

5. The presence of small stones or 
sand in the gall-bladder. 

6. Contracted gall-bladder, 

7. Thickening in the head of the pan- 
creas. 

8. Cholangeitis. 

9. Impairment of liver function, due 
to mechanical interference with bile 
drainage into the intestine. 
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Of 901 operations performed for dis- 
eases of the gall-bladder and its ducts in 
the period from January 1, 1931, to 
November 1, 1934, 138 were cholecys- 
tectomies with primary choledochostomy 
and dilatation of the papilla. In the 
cases in which these operations were 
performed there were only 4 postopera- 
tive deaths. In 113 cases in which chole- 
cystectomy was done with exploration 
of the common duct but without dilata- 
tion of the papilla, there were 8 deaths. 
Of the entire series of cases, explora- 
tion of the common duct was done in 
269 (30 per cent.) and, of the latter, 
stones were found in the duct in 40 
per cent. 

The possible complications that may 
occur after dilatation of the papilla are 
duodenal reflux and acute pancreatitis, 
due to dilatation or injury of the trans- 
duodenal portion of the duct. Duodenal 
reflux or backflow of the duodenal con- 
tents into the common duct did not occur 
in the cases reviewed, but has been re- 
ported by other surgeons. Acute pan- 
creatitis developed in 1 case. This may 
occur in any large series of cases and 
should not condemn the procedure. 

The question as to whether the com- 
mon duct should be drained by a cathe- 
ter or closed ijnmediately is important. 
Bakes advocated closure of the duct 
because of the hydraulic action of a 
closed system. However, he noted con- 
siderable bile drainage from the suture 
line in a large number of his cases. The 
authors believe that the dangers of 
biliary peritonitis are too great to permit 
absolute closure without drainage. 

The indications and the results of 
choledochoduodenostomy are cited by G. 
Pototschnig (Deutsche Ztschr. f. Chir. 
244:288, 1935). Among 72 operations 
on the common duct, 18 choledochoduo- 
denostomies were performed. The ob- 
jections which have been advanced 
against choledochoduodenostomy were 


refuted. In the surgery of the biliary 
passages the procedures of choice are 
those which permit internal drainage. 
Choledochoduodenostomy is to be con- 
sidered when, after artificial dilatation 
of the papilla, simple suture of the com- 
mon duct is either impossible or untrust- 
worthy. Other indications for this pro- 
cedure are : 

1. The presence in the common duct 
of multiple calculi with an admixture of 
mucus and grit. 

2. Cicatricial narrowing of the lower 
portion of the common duct and chronic 
cirrhosis of the head of the pancreas. 

3. Suppurative cholangeitis. 

4. Accidental operative injury of the 
common duct. 

5. Idiopathic cyst of the common duct. 

6. External compression of the com- 
mon duct. 

Of the 18 cases of choledochoduo- 
denostomy reported by the author, the 
operation was followed by death in 2 
cases. In 10 cases primary closure of 
the abdominal cavity was done. In 1 
case a duodenal fistula occurred. In 4 
cases, end-to-side anastomosis was done. 
The author states that the danger of 
backflow of intestinal contents into the 
common duct and, therefore, of ascend- 
ing infection, is apparently less common 
when choledochoduodenostomy is done 
than when the gall-bladder is used in the 
anastomosis. In only one of the cases 
reported did postoperative x-ray ex- 
amination reveal passage of the barium 
into the biliary passages. One female 
patient had attacks of cholangeitis after 
the operation. The author leaves un- 
answered the question as to whether 
these symptoms were due to the opera- 
tion or weakening of resistance. 

Results of Operative Treatment in 
Biliary Tract Disease . — ^The results of 
cholecystectomy for well-defined chole- 
cystic disease are, as a rule, highly satis- 
factory. J. F. Weir and A. M. Snell 
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(J. A. M. A. 105: 1093 (Oct. 5) 1935) 
point out that the physician cannot ex- 
pect 100 per cent, curative results from 
cholecystectomy alone when other vis- 
ceral disease, systemic disorders and 
neuroses are present. Erroneous diag- 
noses and imperfect selection of cases 
are responsible for a majority of the 
cases in which postoperative symptoms 
appear. At operation an exacting technic 
and thorough examination of the com- 
mon duct, liver and pancreas are essen- 
tial. Recurring postoperative colic offers 
the greatest difficulty in diagnosis and 
treatment. This is most frequently at- 
tributable to stone in the common duct 
and to residual infection in ducts, liver 
and pancreas. In a few cases postopera- 
tive colic is not satisfactorily explained 
except on a neurogenic basis, and some 
type of biliary dyskinesia may be re- 
sponsible for the difficulty. 

The so-called relapse disturbances 
after operations on the gall-bladder, 
particularly after cholecystectomy, 
have convinced B, O. Pribram 
(Miinchen. med. Wchnschr. 82 : 1823 
(Nov. 15) 1935) that there are disturb- 
ances which are manifestations of the 
abolition of the function of the gall- 
bladder. The recognition of the physio- 
logic significance of the gall-bladder in- 
duced him to develop a conservative 
surgical method, i. e., cholecystochole- 
dochostomy. In this paper the author 
is chiefly concerned with the regulatory 
action exerted by the gall-bladder in the 
digestion of fat. He found that it con- 
tains a substance which is apparently 
secreted by the mural glands and which 
at a of 8.9 greatly intensified the 
action of the pancreatic lipase. The 
mural extract of the gall-bladder ob- 
tained by a surgical intervention exerts 
a much greater activator action on the 
pancreatic lipase than does the bile con- 
tained in the bladder. Chemical analysis 
of the substance disclosed that it is free 


from protein and dialyzable. The au- 
thor standardized the extract that con- 
tains the active substance, in that he 
designated as a unit the amount of 
activator substance which within 3 hours 
is capable of doubling the lipase action. 
The substance activates only lipases ; it 
does not affect the action of proteolytic 
and saccharolytic ferments. In an oil 
digestion mixture it reduces the size of 
the droplets much more rapidly than 
does lipase alone. Following its paren- 
teral injection there is an increase in 
the activator titer of the serum as well 
as of the duodenal juice. The quantity 
of bile increases likewise after the in- 
jection of the substance and it may 
therefore be concluded that it has also 
a choleretic action. The author re- 
sorted to the therapeutic application of 
the substance in cases in which there 
were signs of abolished function of the 
gall-bladder and also in hepatic disturb- 
ances. The treatment resulted in the 
rapid disappearance of hepatic pressure 
and in a better tolerance for foods, par- 
ticularly for those containing fat. Fat 
tolerance tests disclosed that the sub- 
stance increased the resorption capacity 
for fats. Moreover, the substance proved 
helpful also in pancreatic disturbances, 
particularly diarrheas. In the therapeutic 
experiments the substance was usually 
administered by intramuscular injection 
(ampoules of 2 c.c.) and was always 
well tolerated; however, in the practical 
application it was given also in the form 
of tablets. Case histories indicate that 
the number of injections varied, some 
patients requiring only 1 or 2 and others 
6 or more. 

F. Bernhard (Deutsch Ztschr. f. Chir. 
246: 1 (Dec. 10) 1935) reports 1000 
choledochotomies performed at the 
surgical clinic of the University of 
Giessen from 1895 to 1932. The numeri- 
cal relationshipship between choledocho- 
tomies and cholecystectomies was as 1 : 
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5. The mortality was 9.9 per cent, and 
was 3 times as great in men as in 
women. The most important cause of 
death was postoperative cardiovascular 
failure resulting from damage to the 
liver or pancreas. Peritonitis occupied 
a subordinate position as a cause of 
death. Icterus was present before the 
operation in 64 per cent., existed at some 
time in 17 per cent., and was absent in 
19 per cent. The author considers 
icterus the most important indication 
for exploring the common duct. The 
common duct may be widened in the 
presence of a shrunken gall-bladder or 
from pressure by enlarged lymph nodes. 
Stones were not found in 6.9 per cent. ; 
in 23.1 per cent, they were present in 
the biliary passages alone, in 11.6 per 
cent, in the gall-bladder only, and in 
58.4 per cent, in both the common duct 
and the gall-bladder. The common duct 
was opened erroneously in 35 patients 
who had numerous small stones in the 
gall-bladder. The author considers this 
indication for choledochotomy overrated. 
Stones were found in the common duct 
when the gall-bladder was empty and 
shrunken. White bile was present in 
22 cases and the mortality was twice the 
average. Stones were found in 15 of 38 
patients who were submitted to a second 
choledochotomy. Choledo cho duo den- 
ostomy is to be recommended for stric- 
ture of the lower end of the common 
duct and not as a primary operation for 
stones. An anlysis of 180 deaths showed 
greater tendency to cholangeitis in 
patients who have had several operations 
on the biliary tracts. Diabetes was more 
frequent after choledochotomies than after 
cholecystectomies. Liver cirrhosis de- 
veloped later and with greater frequency 
in neglected cases. Cancer of the liver 
and the biliary tracts developed 15 years 
after the operation, on an average, in 
20 patients. Of 687 patients followed 


up, 389 recovered, 213 complained of 
mild s3-mptoms, and 83 complained of 
more pronounced symptoms. In order 
to determine the causes of postoperative 
morbidity, the author made functional 
studies of the contents of the stomach, 
determinations of sugar tolerance, and 
determinations of the lipase and diastase 
content of the blood. Actual recurrence 
of stones was rare. Persistence of symp- 
toms was due principally to cholangeitis 
and liver damage, with an abnormal 
blood sugar curve. Chronic pancreatitis 
was present in more than 10 per cent. 
Subacidity and anacidity were found 
with particular frequency in the presence 
of pronounced complaints. In the treat- 
ment of postoperative complaints^ the 
author stresses the value of pepsin- 
hydrochloric acid and of a remedy 
consisting of a preparation of mercury, 
podophyllin, melissa, camphor and 
caraway. 

J. H. Saint (Brit. J. Surg. 23:299 
(Oct.) 1935), in discussing late results 
of operation on the biliary tract, states 
that in both acute and chronic chole- 
cystitis with cholelithiasis, cholecystec- 
tomy was followed by better results 
than cholecystostomy. Excellent re- 
sults were obtained in cases with and 
without choledocholithiasis in which 
drainage of the common duct was 
combined with cholecystostomy or 
cholecystectomy. Although several pa- 
tients had 2 or 3 recurrent attacks after 
the operation, they ultimately became 
entirely well. Carcinoma of the gall- 
bladder did not develop in any case in 
which only cholecystostomy was done. 
The percentage of patients requiring a 
secondary operation was 5 times greater 
after cholecystostomy than after chole- 
cystectomy. Cholecystographic studies 
made of 18 patients following cholecys- 
totomy showed lack of impairment of 
gall-bladder function in 61 per cent. A 
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study of the preoperative history indi- 
cated that the patients with the shortest 
duration of biliary disease obtained the 
most relief from operation. 

INTESTINES. — MECKEL’S 
DIVERTICULUM. — study of histo- 
pathological findings and symptoms in 
cases of Meckel’s diverticulum has been 
made by R. B. Greenblatt, E. R. Fund 
and R. H. Chaney (Am. J. Surg. 31 : 285 
(Feb.) 1936)). Particular reference is 
given to heterotopic tissue and the classi- 
fication of possible surgical complications. 

In 9000 laparotomies, 18 cases of 
Meckel’s diverticulum wei'e found. The 
average age of the patient with such a 
diverticulum was 27 years. The ratio of 
females to males was 3.2. In 5 cases the 
diverticulum was symptomless and was 
found incidentally at operation for some 
other abdominal condition. In 6 cases 
inflammatory processes were present, 
and in 7 there was intestinal obstruction 
of varying degree. In 2 cases intus- 
susception, and in 1 case volvulus, had 
occurred. In 1 case an umbilical fecal 
fistula was cured by excision of the 
diverticulum. Three cases showed hetero- 
topic tissue. 

Meckel’s diverticulum should be looked 
for in all laparotomies, and the pos- 
sibility of its presence should be con- 
sidered in all cases of umbilical anomalies 
or vague paraumbilical pain, acute ab- 
dominal conditions, hemorrhage from the 
bowel, and intestinal obstruction. 

During a period of 3 years, 4 cases 
of severe hemorrhage from the rectum 
due to a disease of Meckel’s diverticulum 
were admitted to the Surgical Service 
of the Sheffield Royal Hospital. Ac- 
cording to J. T. Chesterman (Brit. J. 
Surg. 23:267 (Oct.) 1935), 2 per cent, 
of all bodies contain Meckel’s diverticu- 
lum. In 82^4 per cent, of these the di- 
verticulum lies free, in 10 per cent, it has 
a free or attached band at the apex, in 


6 per cent, there is a fistula, and in the 
remaining 1^ per cent, there is some 
other abnormality. 

Hemorrhage from Meckel’s diverticu- 
lum may be due to a peptic ulcer of the 
diverticulum occurring at the junction 
of the aberrant gastric mucosa with that 
of the diverticulum. In rare instances 
it results from mechanical irritation 
when no aberrant mucosa is present. At 
times it is caused by inflammation, in- 
farction, or neoplasm. About 85 per 
cent, of the cases are those of males. 
The hemorrhage is usually sudden and 
severe, but in cases of neof)lasm it may 
be slight and continuous. Pain occurs 
in about half the cases. It is usually 
of the colicky type, but never severe or 
prolonged. About 25 per cent, of the 
subjects have nausea and vomiting un- 
associated with abdominal pain or ob- 
struction. Examination is negative ex- 
cept for the finding of blood in the 
stool. Melena is rare between the ages 
of 5 and 15 years. Whenever it occurs, 
it should suggest the possibility of 
Meckel’s diverticulum. 

The treatment indicated for 'massive 
he'morrhage from the bowel associated 
with Meckel’s diverticulum is immedi- 
ate operation for extirpation of the 
diverticulum. If the hemoglobin is be- 
low 30 per cent., transfusion should 
precede the operation. In cases without 
perforation the prognosis is good. 

Congenital c^jsts and diverticula (other 
than Meckel’s diverticulum) and partial 
reduplications of the intestinal tract are 
unusual congenital anomalies. In the 
literature H. W. Pludson, Jr. (New 
England J. Med. 213:1123 (Dec. 5) 
1935) has found records of 18 reduplica- 
tions or giant diverticula. To these he 
adds 3 personally observed cases, one 
that of a male infant 3 months old, the 
second that of a female infant 6 months 
old, and the third that of a girl aged 12 
years. In the first case the anomaly was 
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not recognized at operation and autopsj' 
showed the condition to be o£ tlie 
jejunum duplex type, with the gastric 
mucosa presenting acute and chronic 
ulceration. In the third case the anomaly 
was recognized at once, probably because 
of the surgeon’s experience in the first 
case. All of the patients died. 

These cases add weight to the opinion 
expressed by the author in a report 
on Meckel’s diverticulum that in the 
cases of infants and children with a 
long history of symptoms referable to 
the abdomen, a thorough exploration of 
the abdominal viscera should be made 
when other diagnostic methods prove 
inconclusive. This is important, especi- 
ally if melena is a symptom. There is 
every reason to believe that resection 
of such anomalies is feasible and will 
relieve the symptoms if the laparotomy 
can be performed at a time when the 
patient is in good condition. As it is 
difficult to demonstrate these anomalies 
even at operation, Hudson suggests that 
transillumination of the mesentery may 
be helpful. 

Anomalies of this type do not neces- 
sarily cause symptoms and in some in- 
stances have been incidental findings at 
the autopsy following death from an un- 
related cause. Frequently, however, they 
are responsible for serious symptoms and 
death. The symptoms produced by those 
located within the abdomen may be 
broadly grouped as : ( 1 ) intermittent 

abdominal distress or pain, as in the 
author’s second and third cases; (2) 
intestinal obstruction, as in the author’s 
second and third cases; and (3) hemor- 
rhage into the intestinal tract or peri- 
tonial cavity or both, as in the author’s 
first and third cases. These symptoms 
are readily understood, since obstruction, 
partial or complete, may be produced by 
encroachment of a cyst or diverticulum 
on the lumen of the intestine and by 
the production of volvulus and intus- 


susception. Hemorrhage is best explained 
by the formation of ulcers in the mucosa 
adjacent to heterotopic gastric mucosa. 

The vast majority of acquired diver- 
ticula of the sin-all intestine are of muc- 
ous membrane hernia type similar to the 
pouches found in the large bowel. H. 
C. Edwards (Ann. Surg. 103 : 230 
(Feb.) 1936) states that the first com- 
plete description of multiple jejunal 
diverticula was published by Sir Astley 
Cooper in 1844. The patient was a man 
65 years of age. Since then, numerous 
cases of diverticula of the small bowel 
have been reported. 

The author’s material consisted of 6 
postmortem and 3 operative specimens 
of acquired dvverticida of the jejunum 
and ileum. Unlike duodenal diverticula, 
pouches lower down in the small in- 
testine are difficult to detect by x-ray 
examination. In 7 of the cases reviewed 
by Edwards, from 1 to 18 diverticula 
were found in the jejunum. In 2 of 
those in which operation was performed, 
a solitary diverticulum was discovered 
in the jejunum, and in one, in the ileum 
and lower jejunirm. Histological ex- 
amination of 8 of the diverticula showed 
that they were all of the acquired type. 
In all but one instance the pouches arose 
from the mesenteric side of the small 
bowel. In one instance, a malignant 
growth was found associated with the 
pouch. The average age of the patients 
was 56 years. 

Of a total of 12 cases from all sources, 
multiple diverticula were found in 5 
and a single diverticulum was discovered 
in 7 instances. The site of herniation 
of the mucous membrane through the 
wall of the intestine corresponded to the 
site of entry of the blood vessels. In all 
but one case the diverticula were on 
the mesenteric aspect of the intestine. In 
large diverticula the fundus is completely 
devoid of a muscular coat. This is be- 
cause the diverticulum increases in size 
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chiefly at the expense of the mucous 
membrane and submucosa, and eventu- 
ally there is not sufficient muscular tissue 
in its wall to “go around.” The diver- 
ticula discussed are acquired deformities 
of the bowel wall. The casual factors 
are the presence of a weakened area 
in the bowel wall, together with a 
pulsion force acting from within the 
bowel which initiates the process of 
herniation. The origin of jejunal diver- 
ticula corresponds exactly to the point 
of entry of the blood vessels through the 
muscular coat. 

The two outstanding symptoms com- 
mon to diverticula of the jejunum are : 
(1) vague abdominal pain occurring at 
an interval after meals, and (2) flatu- 
lence corresponding in time with the 
pain. It must be admitted that the symp- 
toms of jejunal diverticulosis are not 
sufficiently characteristic to warrant a 
diagnosis of diverticulosis. X-ray ex- 
amination is the final criterion. Rarely 
do jejunal diverticula give rise to clinical 
symptoms. When symptoms occur, the 
best treatment, whether a single diver- 
ticulum or multiple diverticula are 
present, is resection of the affected 
portion of the gut with end-to-end or 
side-to-side anastomosis. 

POLYPOSIS OF SMALL IN- 
TESTINE. — H. Gatersleben (Deutsch 
Ztschr. f. Chir. 245:628, 1935) reports 
the case of a girl who was subjected to 
laparotomy at the ages of 9, 17, and 20 
years because of the symptoms of 
chronic ileus. The cause of the invagina- 
tion found at the first operation, in which 
resection of jejunum was done, is not 
known. In the subsequent operations, 
the cause of the ileus was found to be an 
invagination produced by a polyp in the 
small intestine. The involved portion of 
bowel contained also several other polyps 
of various sizes. Although the polyps 
were removed after the small intestine 
was opened in the second operation. 


another resection was necessary in the 
last operation. Since the third operation, 
the condition of the patient has been 
good. After the last resection no more 
polyps could be discovered in the rest of 
the small intestine or in the colon. 

The author presents a review of the 
literature on polyposis of the small in- 
testine. It has been found that poly- 
posis of the small intestine is definitely 
an affliction of the young. Heredity 
plays a role in its development. The 
main clinical sign of the disease is in- 
vagination. Polyposis of the large in- 
testine differs from polyposis of the 
small intestine in being generally disease 
of mature age and in its clinical picture, 
which is usually characterized by the 
appearance of blood and mucus in the 
stools. Polyposis of the small intestine 
is found more often in females than in 
males, while polyposis of the colon is 
more common in males. 

On the basis of the studies of 
Schmieden and Westhues, the develop- 
ment of carcinoma from polyps of the 
colon has long been known. In the case 
reported by the author, histological 
studies demonstrated that carcinoma had 
developed from the polyps of the small 
intestine. 

TUBERCULOSIS OF INTES- 
TINE. — Thirty-two cases of tuberculosis 
of the small bowel are reported by H. R. 
Hartman (M. Clin. North America 19: 
365 (Sept.) 1935). He states that the 
cases were classical according to symp- 
toms. Usually, the intestinal lesion was 
associated with tuberculosis elsewhere, 
often with pulmonary tuberculosis. This 
series confirmed the observation that 
tuberculosis of the bowel is usually con- 
fined to the terminal part of the ileum 
and the proximal part of the colon. 
There were 7 cases of simple, non- 
specific ulcer of the small bowel. Opera- 
tion was performed in 4 cases because 
of unexplained melena which in 3 cases 
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was associated with chronic anemia and 
in 1 case cramp-like abdominal pain. Of 
3 patients who were operated on because 
of obstruction, 2 had complete obstruc- 
tion of the bowel and 1 suffered from 
cramp-like pains, distention, and diarrhea 
characteristic of incomplete obstruction. 
Simple ulcers of the small bowel are 
rare. 

In the treatment of intestinal tuber- 
culosis, A. J. Rey, J. C. Rey, and A. 
Garcia de Loydi (Prensa med. argent. 
23: 1583 (July 1) 1936) report satisfac- 
tory results from pneumoperitoneum 
in 15 cases of intestinal tuberculosis 
secondary to pulmonary tuberculosis. 
The authors conclude that the technic 
of pneumoperitoneum is easy. It is 
advisable to perform the operation early 
in the development of intestinal tubercu- 
losis, as soon as the complication is 
suspected. The operation is not contra- 
indicated in patients in whom unilateral 
or bilateral pneumothorax has been pre- 
viously performed. Pneumoperitoneum 
acts as a coadjuvant treatment to phreni- 
cectomy by intensifying and strengthen- 
ing the effects of phrenicectomy. Pneu- 
moperitoneum results in rapid relief of 
diarrhea, pain, fever and the symptoms 
of gastric dyspepsia until complete dis- 
appearance. The patients regain a restful 
sleep and a feeling of euphoria. The 
satisfactory results of pneumoperitoneum 
as a symptomatic treatment are obvious. 
The value of the operation in producing 
complete recovery of the patients will 
be evaluated in time, after a more pro- 
longed observation of the patients who, 
up to the present, can be considered as 
recently treated. 

INTESTINAL OBSTRUCTION. 

— Since the beginning of the present 
century the operative mortality in cases 
of intestinal obstruction has remained 
steady at the high level of 40 per cent. 
Although in experiments on animals 
acute intestinal obstruction can be pro- 


duced readily and its effects on the 
organism easily determined, the exten- 
sive knowledge gained from such ex- 
periments has not as \'et been widely 
applied in treatment. 

The relationship to clinical practice of 
certain recent experimental findings is 
discussed by I. Aird (Edinburgh M. J. 
43:375 (June) 1936). He classifies 
acute intestinal obstruction as follows : 

A. Simple occlusion: (1) high ob- 

struction of the small bowel; (2) low 
obstruction of the small bowel ; ( 3 ) 

obstruction of the colon. 

B. Closed loop obstruction: (1) 
loops with sterile contents ; (2) loops 
with heavily inf ected contents ; (3) loops 
with mildly infected contents. 

C. Strangulation : (1) sudden anemia; 
(2) venous congestion; (3) short, long, 
and medium-sized loops. 

D. Neurogenic obstruction: (1) 

spastic ileus ; (2) adynamic paralytic 

ileus. 

Wilkie, Haden and Orr, Draper- 
Maury, and many others have shown 
that in simple occlusion of the high type 
all of the phenomena are dependent upon 
the loss to the organism of water and 
inorganic ions which, poured into the 
stomach and duodenum in enormous 
quantities as digestive juice, fail to pass 
beyond the obstruction to be absorbed 
by the intestine below. The progressive 
loss of water leads to an increasing de- 
hydration, the degree of which is in- 
dicated by dryness of the skin, increasing 
thirst, and a diminution of the urinary 
output. The blood becomes increasingly 
concentrated, the erythrocyte count and 
the hemoglobin rise, the vicosity of the 
blood increases, the sedimentation rate 
time becomes prolonged, and the total 
blood volume is reduced. The accom- 
panying loss of the inorganic ions of the 
gastric, pancreatic, biliary, and duodenal 
juices lessens the electrolyte, chloride, 
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sodium, and potassium content of the 
blood. The body attempts to maintain 
the chloride level by complete retention 
of chlorides from the urine and the 
passage of chlorides from the tissues 
to the blood. The electrolyte content of 
the blood must be maintained and the 
lost chloride replaced. As the blood 
chlorides fall, the bicarbonate content 
rises and alkalemia results. Coincident 
and parallel with the fall in the blood 
chlorides is a rise in the nonprotein 
nitrogen and urea of the blood. 

All of these phenomena — dehydration, 
hypochloremia, and alkalemia — ^therefore 
depend primarily upon the loss of water 
and sodium chloride from the digestive 
juices. The most rapidly fatal form 
of simple occlusion results when the 
obstruction is located just below the 
entrance of the biliary and pancreatic 
ducts — the "lethal line” of Draper- 
Maurey. 

The treatment of duodenojejunal oc- 
clusion is the well-known gastric lavage 
and the intravenous administration of 
saline solution followed by removal 
o£ the obstruction or a short-circuit- 
ing operation after the dehydration and 
hyperchloremia have been relieved. 
Hypertonic saline solutions have no place 
in the treatment of high occlusion. Only 
physiological saline solution should be 
administered. Hypertonic saline solu- 
tion may even be harmful. The quanti- 
ties of saline solution usually given are 
inadequate. A patient suffering from 
high obstruction may lose 8 liters 
(quarts) of fluid in 24 hours. The 
saline solution should be given intra- 
venously until the blood-chloride level 
approaches the normal. A safe pro- 
cedure consists in washing out the 
stomach and giving 2 liters (quarts) of 
saline solution intravenously and 
slowly. Dehydration is manifested by 
a parched condition of the tongue, dry- 
ness of the skin, and concentration of 


the urine. If a drop of silver nitrate 
solution is added to acidulated urine, the 
appearance of a white precipitate indi- 
cates the presence of chlorides. If the 
urine contains chlorides, the blood 
chloride is sufficiently high for operation 
to be performed safely. 

In occlusion of the lozvar ileum — the 
common clinical form of obstruction of 
the small bowel — vomiting is a late fea- 
ture. The digestive juices continue to be 
absorbed until late in the course of the 
condition. Even in the later stages, de- 
hydration is relatively slight and the 
maximum loss of blood chlorides is only 
30 per cent. Therefore, there is no great 
change in the alkali reserve and no great 
elevation in the nonprotein nitrogen. 

Formerly the theory that death from 
intestinal obstruction was due to bacterial 
toxins was widely accepted. It is now 
agreed quite generally that no bacteremia 
occurs in intestinal obstruction in man. 

Sudden relief of intestinal obstruction 
is followed by a rise in the blood- 
pressure. Sudden release of a long- 
continued distention of the .bowel with 
severe cyanosis is likely to be followed 
by a dangerous fall in the blood-pressure. 
The surgeon should hesitate, therefore, 
to drain a grossly distended bowel sud- 
denly. Wangensteen’s suggestion of pre- 
operative nasal drainage appears ex- 
cellent, as this procedure would prevent 
sudden flooding of the general circula- 
tion by depressor blood from the re- 
covering bowel. Wide excisions of bowel 
seem inadvisable under any conditions. 
No loop of bowel should be excised 
unless it has obviously lost its vitality. 
A doubtful loop should usually be left. 

In the majority of clinical cases, 
simple occlusion of the colon is the result 
of carcinoma. Since it becomes acute 
only after the tumor has been present 
several months, the changes of acute ob- 
struction become superimposed upon 
those of the chronic type. Before the 
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obstruction becomes complete, the bowel 
is already dilated, its muscle walls are 
hypertrophied, and the mucosal wall is 
not infrequently the site of stercoral 
ulceration. The patient is often cachetic 
and in poor general condition. As a 
result of the obstruction, the intracolonic 
pressure may reach a high level. Perfora- 
tion of the colonic wall may occur 
through a stercoral ulcer, with con- 
sequent fatal peritonitis. 

In the experimental animal, colonic 
occlusion is the most slowly fatal of all 
forms of acute intestinal obstruction. An 
animal with complete occlusion may live 
untreated for as long as 30 days. There 
is no significant change in the blood 
chlorides. The blood urea and non- 
protein nitrogen are only slightly ele- 
vated. The treatment suggested for the 
condition is drainage by gradual de- 
compression o£ the bowel. 

Wilkie demonstrated that in closed- 
loop obstruction of the bowel the path- 
ological course depends upon the degree 
to which the contents of the loop are 
infected. If the contents of a doubly 
obstructed loop are sterile, the loop 
merely distends slowly as a mucocele. 
The best example of such a condition is 
mucocels of the appendix. The best 
clinical example of obstruction of a loop 
with heavily infected contents is obstruc- 
tive gangrenous appendicitis. Such a loop 
contains grossly infected fecal material. 
The organisms multiply rapidly, gas ac- 
cumulates in the lumen, the intraloop 
pressure increases rapidly, fluid and 
leukocytes are poured into the lumen, 
and a pyocele forms rapidly. The in- 
creasing pressure interferes with local 
circulation, organisms enter the devita- 
lized bowel wall, and gangrene, perfora- 
tion, and peritonitis result. 

The author’s scheme of treatment for 
the various forms of intestinal obstruc- 
tion is as follows ; 


Simple occlusion in high obstruction 
of the small bowel : the administration 
of physiological saline solution until 
chlorides appear in the urine, followed 
by operative relief of the obstruction. 

Low obstruction of the small bowel 
in which chlorides are absent from the 
urine : the intravenous administration 
of saline solution until chlorides re- 
appear in the urine. 

Obstruction associated with marked 
venous congestion : gradual decom- 
pression. 

Colonic obstruction : gradual defla- 
tion of the bowel. 

Closed sterile loop obstruction ; resec- 
tion of the loop. 

Obstruction of a loop with heavily 
infected contents : resection. 

Obstruction of a loop with mildly in- 
fected contents : the treatment for low 
bowel obstruction. 

Long-loop obstruction : blood trans- 
fusion followed by the treatment given 
for obstruction of a loop of medium 
length. 

Obstruction of a loop of medium 
length : blood transfusion and re- 
moval of the toxic transudate from 
the peritoneal cavity followed by re- 
section or exteriorization of the 
involved loop. 

In clinical intestinal obstruction, injury 
to the bowel is due chiefly to distention 
and venous obstruction. W. D. Gatch 
and C. G. Culbertson (Ann. Surg. 102: 
619 (Oct.) 1935) point out that dis- 
tention causes a decrease in the blood 
flow through the bowel wall which is 
in direct proportion to the elevation 
of the pressure. When it reaches the 
level of the diastolic blood-pressure, 
it almost stops the flow of blood. At 
this level it stops all absorption by way 
of the mesentery. Transperitoneal ab- 
sorption then occurs. Distention suf- 
ficient to arrest the circulation of the 
bowel will devitalize the intestinal 
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mucosa in from 5 to 15 hours. The 
devitalization is evidenced by the loss 
of selective absorption by the mucosa. 
It then permits the passage of toxic 
substances present in the normal ob- 
structed bowel. The absorption of 
materials normally absorbable by the 
bowel, except water and probably inert 
gases, proceeds at a relatively uniform 
rate in the presence of intraintestinal 
pressures between zero and the diastolic 
blood-pressure. Final conclusions re- 
garding the effect of distention on the 
absorption of water and inert gases have 
not been made. 

Venous obstruction subjects the capil- 
laries of the bowel to the full force of 
the systolic blood-pressure. This ac- 
counts for the rapid destruction of the 
bowel wall. The circulation of the ob- 
structed bowel is not greatly influenced 
by the increased intraabdominal pressure 
which accompanies intestinal obstruction. 
The blood flow through distended loops 
of intestine must be lessened by any 
weakness of the systemic circulation. 

Toxic material present in the lumen 
or wall of the obstructed bowel may 
reach the systemic circulation by way 
of: (1) the mesenteric vessels, or (2) 
the peritoneal cavity. Before the passage 
of any toxins which the authors can 
imagine to be present by either route 
or under any conditions can occur, in- 
jury to the mucosa must exist. Injury 
observed under clinical conditions to the 
mucosa of the obstructed bowel is due 
practically to two causes only: (1) 
distention, and (2) venous congestion. 
Any passage of toxins from a bowel 
with devitalized mucosa must be trans- 
peritoneal as long as its circulation is 
stopped by pressure or obstruction; by 
way of the mesentery if its circulation 
is present. The body is protected in 
a fairly adequate manner from absorp- 
tion of toxins by way of the peritoneum. 
The sudden relief of obstruction in the 


presence of devitalized mucosa may 
permit the rapid absorption of toxic 
substances by way of the mesentery. 

In the clinical management of patients 
suffering from advanced obstruction, 
it seems desirable to deflate the bowel 
gradually before operative relief of 
the obstruction is undertaken. Other- 
wise the barriers against absorption of 
the toxins by way of the peritoneum and 
against their rapid absorption by way of 
the mesentery may be broken down. 

Varieties. — R. Miller and H. C. Gage 
(Lancet 2: 115 (July 20) 1935) discuss 
chronic duodenal ileus due to arterio- 
mesenteric compression as a cause of 
symptoms in early life. They believe that 
the gastric symptoms are due to con- 
genital anatomical compression and 
gastric distention, and that gastric dis- 
tention is the cause of the more txrgent 
symptoms of obstruction even in the 
cases of newborn infants. The vomiting 
of bile is exceptional. The children are 
frail and underweight. The chief symp- 
toms are a persistent lack of appetite 
and periodical attacks of vomiting. A 
rather characteristic symptom is hiccup. 
There is a tendency toward diarrhea 
rather than constipation. The most 
characteristic physical sign is protuber- 
ance of the upper part of the abdomen 
due to the enlargement and hypertrophy 
of the stomach. X-ray examination 
serves to distinguish between complete 
and incomplete duodenal obstruction and 
excludes the pylorus as the site of the 
obstruction. For the best results from 
x-ray examination the opaque meal must 
be considerably larger than that usually 
employed for children of the same age, 
and marked gastric dilatation must be 
relieved before the examination is 
undertaken. 

In discussing the cases of newborn 
infants the authors state that absence 
of bile in the vomitus does not exclude 
the presence of chronic duodenal ileus. 
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and the persistent presence of an excess 
of mucus in the vomitus in a case of 
chronic vomiting- signifies obstruction at 
the pylorus or in the duodenum. In the 
x-ray examination the opaque meal 
should be large and given immediately 
after the stomach has been thoroughly 
washed out. Serious vomiting can be 
stopped by gastric lavage. For this 
purpose the authors use a dilute solu- 
tion of sodium bicarbonate. They 
state that gastric lavage should be done 
at first every 12 hours, but when the 
washings have become clearer, the inter- 
vals may be increased to 24, 36, and 48 
hours. Thereafter, lavage should be 
done every 2 or 3 days for about 3 
months. 

In late infancy and early childhood, 
constant hiccup, enlargement and pro- 
trusion of the stomach, visible peri- 
stalsis, and a persisting splashing sug- 
gest stasis and obstruction. These con- 
ditions can be demonstrated by x-ray 
examination with an opaque meal. In 
the treatment of the ileus it is essential 
to separate ingested fluids from solid 
food as much as possible and the meals 
should be well spaced apart. A mixed 
diet slightly low in fat should be given. 
The food should be minced and as dry 
as is palatable. Fluids should be given 
about 3 hours after meals. In the early 
stages a mixture containing % dram 
(2 Gm.) of glycothymolin, rhubarb, 
and soda is of great value. Later, 
hydrochloric acid drinks may be 
allowed with meals. The use of paraffin 
as an aperient should be avoided. 
Massage and ultraviolet light may 
be helpful. Exercise and fresh air are 
beneficial. As a rule, operation is not 
advisable. The prognosis is good. 

Spastic ileus in a man, aged 23, is 
reported by K. Boman (Hygiea, Stock- 
holm, 98:465 (July 31) 1936). The 
patient had a wound infection of one 
foot but no gastric disorder and was in 


good general condition, when a disturb- 
ance with a picture of high ileus set in 
and resisted conservative treatment. On 
operation, the upper loop of the jejunum 
showed a sharp transition between a 
proximal dilated, reddened intestinal 
portion, including duodenum and stom- 
ach, and a distal pale and collapsed 
portion. At the place of transition a 
round anemic edematous efflorescence 
appeared, followed by a contraction ring, 
which obstructed the lumen ; on palpa- 
tion, this disappeared, to be followed 
by another spasm in the same manner. 
The spasm is ascribed to a circulatory 
disturbance, and the circulatory disturb- 
ance in the intestine is regarded as a 
partial phenomenon of a general circu- 
latory disorder expressed by the shock- 
like condition of the patient at the onset. 
This disturbance is attributed to intoxi- 
cation from the wound with its break- 
ing-down products. A doubly fenestrated 
soft catheter was introduced in the 
stomach for drainage. Attempts to im- 
prove the circulation by administration 
of fluids and other means, and use of 
spasmolytics and other preparations to 
restore intestinal tonus through the vege- 
tative system were without effect. On 
the sixteenth day the patient died in a 
new attack with collapse, falling tem- 
perature, pain and hiccups, together with 
marked aggravation of the general con- 
dition, small pulse and tachycardia. 
Necropsy failed to reveal any mechani- 
cal cause of the ileus or other positive 
results. 

Acute mechanical obstruction of the 
bowel by a gall-stone is a well-recog- 
nized though uncommon entity. Most 
of the gall-stones gaining entrance to 
the intestinal tract are voided naturally. 
Stones sufficiently large to cause bowel 
obstruction never pass the entire length 
of the bile duct, but enter the bowel by 
a process of ulceration. Such stones are 
usually more than 1 inch in diameter. 
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Because of the large number of symp- 
tomless cases of gall-stones, obstruction 
of the bowel by impacted gall-stones is 
not likely to become infrequent. In such 
cases there is always the possibility of 
symptomless ulceration with subsequent 
obstruction. After causing obstruction, 
a gall-stone may become free and be 
voided naturally. 

C. P. G. Wakely and F. W. Willway 
(Brit. J. Surg. 23:377 (Oct.) 1935) 
review 11 cases of intestinal obstruction 
by gall-stones in which operation was 
performed. The ages of the patients 
ranged from 44 to 81 years and aver- 
aged 66 years. All of the patients were 
women. There were 3 deaths, a mor- 
tality of 27 per cent. Not infrequently 
operation was delayed because the ob- 
struction tended to be intermittent. Four 
of the patients gave a definite gall- 
bladder history. The others complained 
of dyspepsia, indigestion, or other vague 
symptoms. A preoperative diagnosis of 
intestinal obstruction due to a gall- 
bladder stone was made in only 2 cases. 
In all of the cases a stone was impacted 
in the small bowel. One patient had a 
second stone impacted in tlie rectum. 
Six patients had a cystoduodenal ulcer- 
ation, and one, an ulceration of the 
common duct. In the others it was im- 
possible to be certain which form of 
fistula was present. 

With regard to the mode of produc- 
tion of biliary fistulce, the authors state 
that the gall-bladder seems to have a 
natural tendency to become adherent to 
adjacent structures. Gall-stones favor 
fistula formation by causing pressure 
necrosis of the gall-bladder wall. Fis- 
tulae so produced open most frequently 
into the duodenum or colon. After the 
stones have been successfully extruded 
into the bowel, contraction of the fistula 
begins. This is followed by shriveling 
of the gall-bladder. The projecting gall- 
stone may be lodged in the lumen of 


the intestine for some time before it 
becomes dislodged. Specimens showing 
the different types of biliary fistula are 
described. 

Ileus associated with strongyloides in- 
festation is described by J. O. Nolasco 
and C. M. Africa (J. Philippine Islands 
M. A. 16:275 (May) 1936). The 
authors report a fatal case of intestinal 
obstruction due to paralytic ileus asso- 
ciated with a severe infestation with 
Strongyloides stercoralis. The discovery 
of filariform larvae in the muscular and 
serous coats of the jejunum, ileum, ap- 
pendix, large intestine and liver tends 
to confirm the theory advanced by Gage, 
Ophuls and Nishigori that reinfection 
in strongyloidosis can take place in the 
intestine. Traumatism was evident and 
was shown by marked congestion and 
swelling of the mucosa of the small in- 
testine and the formation of small sub- 
mucous abscesses in the large intestine. 
The vomiting and abdominal distention 
and tenderness with tympanism before 
death and the postmortem observations 
of intestinal obstruction without any 
apparent gross organic cause can be ex- 
plained only by a massive invasion of 
the intestinal wall. The weak condition 
of the patient and the stasis of the in- 
testinal contents possibly induced a 
larger number of the infective forms 
to penetrate the intestinal wall. That 
there was an overwhelming extensive 
infestation was also shown by the abund- 
ant larvae found in the feces at necropsy. 
That the presence of the larvae in the 
deeper layers of the intestinal wall and 
liver was not due to postmortem migra- 
tion is indicated by the presence of in- 
flammatory changes, such as tubercle 
formation around the larvae. In spite of 
the usual absence of alarming symptoms, 
strongyloidosis must be regarded as a 
serious disease. The patient’s infesta- 
tions had been observed since admission 
to this colony in June, 1930. His death 
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could not be attributed to any cause 
other than the heavy infestation with 
Strongyloides. 

INTUSSUSCEPTION. — Thirty- 
five cases of intussusception have been 
studied by H. Fuss and L. Leurs (Beitr. 
z. klin. Chir. 161:117, 1935). Of the 
cases reviewed. 74.3 per cent, were 
males and 62.9 per cent, were in the 
first or second year of life. In the in- 
fants the condition was most frequent 
at about the middle of the first year and 
no anatomical cause for the intussuscep- 
tion could be found. In cases in which 
the invagination occurred after the 
second decade of life, polyps, connec- 
tive tissue bands, and Meckel’s diver- 
ticulum were discovered. In 2 cases the 
exciting cause was trauma due to heavy 
lifting. In 14 of 19 infants and 5 of 9 
adults the invagination occurred at the 
junction of the small bowel with the 
cecum. In 18 of the 19 cases of in- 
vagination in infants, vomiting occurred 
and the feces contained blood, and in 10 
of these 18 cases there was a palpable 
tumor. Palpation was often made diffi- 
cult by the prognostically unfavorable 
meterorism. 

In the cases of the 9 patients in the 
second decade of life or older, it fre- 
quently led to an incorrect diagnosis. 
The most common erroneous diag- 
noses were stenosis of the bowel, ileo- 
cecal tumor, and ileus. 

Since the work of Anschuetz, the 
conservative treatment recommended by 
Danish surgeons has been abandoned 
and early operation has been per- 
formed. In all of the 19 cases of in- 
vagination in infants operation was per- 
formed immediately. The earlier the 
operation, the lower the mortality. The 
dividing line between safety and danger 
is about the twenty-fourth hour. In the 
cases of infants, a chance for a success- 
ful result is offered, as a rule, only by 
disinvagination. Resection is practic- 


ally never successful. Anschuetz re- 
ported 3 deaths in 17 cases in which 
disinvagination was done and 8 deaths 
in 9 cases treated by resection. After 
the twenty-fourth hour disinvagination 
is rarely possible and the chance for a 
successful result decreases rapidly. 

In cases in which the condition occurs 
after the second decade of life the 
prognosis is considerably more favorable 
even when operation is performed late, 
the mortality being only 33.4 per cent. 
This is probably explained by the usually 
more chronic course of the condition at 
this age and the fact that older children 
and adults tolerate resection much better 
than young children. 

Commenting on irreducible intussus- 
ception ^ A. Elliot-Smith ( Lancet 2 : 992 
(Nov. 2) 1935) believes that the most 
important factor in making an intussus- 
ception irreducible is delay in its relief. 
Vascular obstruction leads to congestion, 
edema and finally gangrene of the in- 
tussusceptum, while at the same time 
peritoneal adhesions are forming be- 
tween the entering and returning layers. 
The correct diagnosis;, in a typical case, 
depends on the history of acute abdom- 
inal pain, vomiting, presence of a tumor, 
and usually the passage of blood by 
rectum. In 3 of the author’s cases a 
diagnosis was not made until blood was 
passed rectally, with the result that op- 
eration was delayed. In the common 
ileocecal intussusception of infants, the 
small intestine passes rapidly into the 
colon and may even appear at the anus 
within a few hours. Severe symptoms 
and all the typical signs are frequently 
present within a short time of the com- 
mencement of the illness. At early op- 
eration reduction is usually easy and 
the distance the intussusception has 
traveled does not necessarily increase 
the gravity of the prognosis. Intussus- 
ception commencing in the small intes- 
tine advances less rapidly than the ileo- 
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cecal type, because the entering and 
ensheathing layers are of nauch the same 
lumen and the symptoms are much less 
severe, so that diagnosis is more diffi- 
cult. The ensheathing layer forms a 
tight constriction at the neck of the 
intussusception, which makes reduction 
difficult. In these cases indefinite symp- 
toms and the tight constriction at the 
neck of the base both favor the produc- 
tion of an irreducible intussusception. 
The 4 cases reported were all of this 
last type ; one had remained entirely 
enteric, while the other three had 
reached the colon by passing through 
the ileocecal valve. The patients were 
children aged 2 years and 4 months, 
7, 10 and 11 years, respectively, who 
are better able to stand abdominal op- 
erations, but the treatment suggested 
(lateral anastomosis) is applicable to 
cases of irreducible intussusception in 
infants and probably offers a better 
chance of recovery than resection. Lat- 
eral anastomosis relieves the obstruction 
and largely avoids the shock and dehy- 
dration associated with resection and 
ileostomy. Lateral anastomosis to short 
circuit the obstruction offers the best 
chance of recovery. 

An observation has been made by E. 
Ehnmark (Acta chir. Scandinav. 76: 
147, 1935) that in the case of cecal 
tumor associated with intussusception, 
x-ray examination be made during an 
attack of pain. At other times the in- 
tussusception is easily reduced and there- 
fore may escape diagnosis. The author 
discusses cecal tumor with intussuscep- 
tion, commenting on 132 cases in the 
literature and an additional 7 cases from 
the University of Upsala. 

Treatment. — ^M. M. Miller and C. L. 
Beatty (Ohio State M. J. 31 : 759 (Oct.) 
1935) state that the possibility of 
avoiding operation in certain selected, 
promptly diagnosed cases of intussus- 
ception has not been sufficiently recog- 


nized. The desirability of an effective 
means of relieving intussusception with- 
out repeated resort to svirgery is espe- 
cially great in the case of individuals 
with recurrent attacks. They believe 
that it is in such cases that the non- 
surgical approach of Retan and Stephens 
may be of the greatest value. In their 
case of recurrent acute intussusception, 
the child had one attack at the age of 
20 months and a second attack nearly 
3 months later. In both attacks the child 
presented the symptoms (sudden onset, 
intermittent abdominal cramps, prostra- 
tion and collapse) and the characteristic 
sausage-shaped tumor mass of intussus- 
ception. In neither attack had sufficient 
time elapsed for the passage of mucus 
and blood. In both attacks the diagnosis 
of intussusception was confirmed by a 
barium sulphate fluoroscopic examina- 
tion within 3 hours of the onset and the 
obstruction was relieved by extraabdom- 
inal manipulation. The use of barium 
sulphate enemas and massage under 
the fluoroscope appears to be a valu- 
able procedure deserving a therapeutic 
trial in all very early cases of acute 
intussusception. 

The rdle of the ilocecal sphincter in 
cases of obstruction of the large bowel 
is outlined by L. Sperling (Arch. Surg. 
33:22 (Jan.) 1936). The author has 
shown that the ileocecal sphincter is able 
to withstand moderate increases of intra- 
enteric pressure such as occur in ob- 
struction of the colon. In clinical cases 
of such obstruction the intraenteric pres- 
sure has been found to vary from 10 to 
50 cm. of water. 

A competent ileocecal sphincter pre- 
vents regurgitation into the ileum and 
converts what would otherwise be a 
simple type of obstruction into a closed 
loop, with all the inherent danger of 
strangulation due to increasing intra- 
enteric pressure. In experiments on 
pressures of from 30 to 50 cm. 
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of water maintained for 24 hours pro- 
duced areas of hemorrhagic necrosis in 
the colon. That similar changes take 
place in the human colon is evident from 
a perusal of the literature and the cases 
reported by the author. 

The term “ileocecal -value” is a mis- 
nomer. The organ is more rightly called 
the “ileocecal sphincter ” It is subject 
to definite nervous control, and its com- 
petency depends on the tonicity of its 
fibers. That the tone of the sphincter 
is increased by stimulation of the sympa- 
thetic nerves is confirmed by the author’s 
experiments. It has been shown also 
that stimulation of the distal part of 
the colon increases the resistance of the 
sphincter to backpressure to approxi- 
mately 3 times that of the normal 
sphincter. Stimulation of the parietal 
peritoneum, the stomach, or the small 
bowel has no such effect. It is con- 
ceivable that the resistance of the ileo- 
cecal sphincter to backpressure is greatly 
increased in cases of intrinsic patholog- 
ical conditions of the colon. Stimulation 
of the distal portion of the colon, acting 
through Auerbach’s plexus, increases the 
tone of the ileocecal sphincter, making 
it more competent. 

The author cites the following im- 
portant clinical observations with rela- 
tion to a competent ileocecal sphincter in 
cases of obstruction of the large bowel : 

1. Vomiting is a late symptom in ob- 
struction of the large bowel. The com- 
petent ileocecal valve allows material to 
pass into the colon but none to be 
regurgitated into the small bowel and 
stomach. In the cases cited, aspiration 
of the stomach resulted in the return of 
only a few cubic centimeters, in spite 
of the fact that these cases represented 
late stage of obstruction. 

2. Nasal suction as a method of de- 
compression is of little value in the 
treatment of acute obstruction of the 
large bowel with considerable distention. 


3. A single roentgenogram of the ab- 
domen of a patient with clinical intes- 
tinal obstruction should differentiate be- 
tween obstruction of the small bowel 
and of the large bowel. The x-ray 
demonstration of marked distention of 
the colon and dilatation of the cecum 
with no visible loops of small bowel 
should clinch the diagnosis of obstruc- 
tion of the left colon. 

4. All acute obstructions of the large 
bowel exhibiting considerable distention 
should be treated as obstructions of the 
closed-loop type with potential strangu- 
lation, by means of operative decom- 
pression (cecostomy or transverse 
colostomy) . 

Cause of Death . — The observations 
on more than 250 necroptically cor- 
roborated cases of intestinal occlusion 
by F. Starlinger and R. Scholl (Wien, 
klin. Wchnschr. 48: 1232 (Oct. 11) 
1935) indicate that peritonitis is the 
cause of most fatalities in intestinal oc- 
clusion, pneumonia and circulatory fail- 
ure being the other chief causes. In the 
last analysis, even the fatal outcome of 
peritonitis is really a circulatory collapse. 
They show that uncomplicated intestinal 
occlusion, which as yet has caused 
neither peritonitis nor destruction of 
the intestinal wall, is accompanied by 
a severe disturbance in the intermediate 
and sodium chloride metabolisms, which, 
in turn, are partly the result of a severe 
hepatic impairment and lead to severe 
dehydration of the tissues. Thus, there 
develops an inspissation of the blood, 
a capillary stasis, a continuous decrease 
in the amount of the circulating blood 
and a failure of the so-called veno- 
pressor mechanism, which plays an im- 
portant part in the maintenance of the 
circulation. 

Following a description of observa- 
tions on dogs, Starlinger and Scholl 
{Ibid.') conclude that the failure of the 
circulation is the chief cause of death 
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in intestinal occlusion. In accordance 
with this knowledge, they advise early 
surgical treatment, which should aim 
at the smallest possible intervention. 
Moreover, attempts should be made to 
counteract the metabolic disturbances, 
to promote the hepatic function and to 
support the circulation. They advise 
that sodium chloride be administered 
in the form of hypertonic solutions, 

5 per cent, solutions of dextrose, to- 
gether with small quantities of insulin 
and blood transfusions. If peritonitis 
has already developed, peritonitis 
serum should be administered. To 
stimulate diaphragmatic respiration and 
the circulation, carbon dioxide should 
be given in carefully adjusted doses. As 
soon as the intestinal obstruction has 
been counteracted, peristalsis should 
be stimulated. 

According to V. H. Moon and D. R. 
Morgan (Arch. Surg. 32:776 (May) 
1936), there is much evidence that in 
intestinal obstruction death is due to 
circulatory failure of the shock type and 
the physiological disturbances are those 
usually seen in the shock syndrome. 

The gross and microscopic visceral 
changes are identical with those accom- 
panying shock produced by various 
means. Injury to the capillaries is evi- 
denced by capillary hemorrhages, the 
formation of edema fluid with a high 
protein content, and the rapidity with 
which colloidal dyes escape from the 
blood into the tissues. 

The probable cause of the shock 
syndrome following intestinal obstruc- 
tion is intoxication by histamin, other 
products of injured tissue, and bacteria 
and their products absorbed from the 
obstructed bowel. 

POSTOPERATIVE INTES- 
TINAL OBSTRUCTION.— E. Pes- 
carmona (Policlinico (sez. prat.) 42: 
1889 (Sept. 30) 1935) advises the use 
of dimethyl carbamic ester of oxyphenyl- 


trimethyl- ammonium methyl sulphate 
(prostigmine) injections in the amount 
of 1 c.c. (16 minims) of a .05 per 1000 
isotonic stable solution at each injection, 
i. e., 0.0005 Gm. (M.20 grain) of the 
active substance in 1 c.c. (16 minims) 
of the solution, in the treatment of post- 
operative dynamic intestinal obstruction. 
This treatment gives satisfactory results 
even in cases in which the ordinary 
methods of treatment, such as enemas, 
the use of a rectal sotmd, intravenous 
injections of hypertonic salt solution 
and hot cataplasms, have failed. It does 
not produce harmful effects on the heart 
or on the arterial pressure, or clinical 
complications of any sort. The abdom- 
inal pain with which some patients react 
is transient and tolerable. As a rule, one 
injection of the mentioned dose is suffi- 
cient to obtain satisfactory results. 
Nevertheless, in severe cases two or 
more injections (up to 5 or 6) may be 
given at intervals of a few hours during 
the same day without any danger to the 
patient and usually with good results. 
Although the injections may be given 
either intravenously or intramuscularly, 
the latter technic is preferable because 
of its simplicity. 

K. Schlaepfer (West. J. Surg. 44: 
437 (July) 1936) confimns the experi- 
ences of other observers with the use 
of prostigmine and claims that he was 
dealing with an excellent peristaltic 
agent — one without undesirable by- 
effects. For injections, he always uses 
the intramuscular route. He gives the 
first injection from 8 to 10 hours after 
laparotomy. Plowever, in cases in which 
he expects considerable stasis as a result 
of prolonged exposure of the open ab- 
dominal cavity and handling of the in- 
testine, he feels justified in shortening 
the interval before the first injection. 
The second injection is usually given 
after an 8-hour interval. About 15 to 
20 minutes after the injection, increased 
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peristalsis becomes noticeable by expul- 
sion of flatus. The great majority of 
the author’s patients did not complain 
of cramps. Half an hour after the in- 
jection, a glycerin-water enema (100 
c.c.) is given. This usually is followed 
by a copious evacuation. He used and 
is using the physostigmine derivative as 
a preventive measure against atony fol- 
lowing major abdominal operations, 
when other measures, such as the light 
arc or electric pad in conjunction with 
enemas, would probably not suffice. 
Cases of acute abdominal conditions 
necessitating immediate surgery, such as 
appendicitis, perforated gastric or duo- 
denal ulcer, or cholecystitis, are greatly 
benefited by the early and persistent post- 
operative use of the physostigmine de- 
rivative until normal peristalsis is rees- 
tablished. Following operations for 
hemorrhoids, anal fistula and fissures in 
which the peristalsis is checked for sev- 
eral days by opiates, it proves valuable 
in starting peristalsis. In paralytic ileus 
due to peritonitis^ it is helpful in pro- 
moting and sustaining effective peris- 
talsis. A change in technic, which proved 
superior to the original procedure, was 
the replacement of the glycerin- water 
enema by a slowly given enema of 100 
c.c. (3% ounces of 15 per cent, solu- 
tion of sodium chloride. 

G. Loewe and J. Herbrand (Beitr. 
z. klin. Chir. 162:201 (Sept. 14) 1935) 
show that intestinal peristalsis is regu- 
lated by nervous and hormone actions. 
In discussing the treatment they point 
out that the great number of suggested 
remedies indicates the absence of an en- 
tirely satisfactory one. In view of this 
fact, they resorted to treatment with a 
posterior pituitary preparation that 
influences the vascular system and the 
intestine. They report a number of 
cases in which they used this prepara- 
tion with good success. Strictly indi- 
vidualized dosage stimulated the peri- 


stalsis and the intestinal evacuation even 
in the most severe cases of intestinal 
atony without causing circulatory dis- 
turbances or impairing the general con- 
dition. The clinical observations on the 
efficacy of the pituitary preparation were 
corroborated by x-ray studies. In serial 
x-ray examinations it was observed that 
a few minutes after the injection of 
smallest amounts the peristalsis in- 
creased and reached its maximum after 
from 10 to 15 minutes. The authors 
reach the conclusion that this posterior 
pituitary' preparation is an excellent 
remedy for the stimulation of the dis- 
turbed peristalsis. 

MORPHINE AND INTES- 
TINAL ACTIVITY. — Intubation 
studies of the human small intestine 
relating to the motor effects of single 
clinical doses of morphine sulphate in 
normal subjects have been made by 
W. O. Abbott and E. P. Pendergrass 
(Am. J. Roentgenol. 35:289 (Mar.) 
1936). By means of intraintestinal 
balloon studies, combined balloon and 
x-ray studies, and x-ray studies after 
a barium meal, the authors found that 
the effect of a single clinical dose of 
morphine on the human small intestine 
is stimulating. The increased tonus is 
greatest in the most reactive region of 
the bowel, the duodenmn, and is slight 
or absent in the ileum. During the 
period of increased tonus the height of 
the contractions is diminished in pro- 
portion to the degree to which the in- 
creased tonus prevents “diastole,” and 
there is the usual increase in the rate 
proportional to the reduction in the 
amplitude. Twenty minutes later a de- 
pressant action, which may last for 
hours, sets in, the tonus falling in the 
sense of lengthening of the muscle 
fiber. This secondary effect occurs to 
a far greater degree in the duodenum 
than in the ileum. Contractions increase 
in amplitude for a brief period as the 
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falling tonus reaches the optimum level 
for their occurrence, and subsequently 
diminish roughly in proportion to the 
degree of fall in the tonus. 

The general effect of these changes 
is first to make the gradient of tonus 
steeper, causing an initial rapid down- 
ward flow of duodenal and high jejunal 
contents toward the ileum, and then to 
level off the gradient, leading to marked 
prolongation in the emptying time of 
the intestine. From the broad stand- 
point it may be construed as further 
evidence that small intestinal motility is 
related primarily to tonus differences 
rather than to contraction waves, since 
the effectiveness of the waves seems to 
depend primarily upon the tonus level 
from which the waves arise. 

The authors believe that these find- 
ings are unfavorable to the use of mor- 
phine in conditions associated with 
intestinal distention unless the other 
advantages of the drug outweigh this 
aspect of its action. They prefer to 
withhold final judgment until the effect 
of repeated doses of the drug has been 
studied. 

Morphine was formerly believed to 
be a “bowel splint” because of its 
supposed immobilizing effect on the in- 
testine. It is now thought that in the 
ordinary dosage of % and % grain 
(8 and 16 mg.) it produces its bene- 
ficial effects by stimulating motility and 
tone. 

F. F. Yonkman, J. M. Hiebert and 
H. Singh (New England J. Med. 214; 
507 (Mar. 12) 1936) studied the effects 
of morphine in the cases of 5 patients, 
a woman and 4 men. Two of these pa- 
tients had a Mikulicz operation, 1 a 
cecostomy, and 2 a colostomy. A graphic 
record of the bowel activity was ob- 
tained by the method of Plant and 
Miller. In this procedure long, sausage- 
shaped balloons of rubber tied to rubber 
catheters are introduced into the lumen 


of the large and small intestines. The 
catheter is connected to a water mano- 
meter in which any change in water 
level and air volume is recorded graphic- 
ally on a smoked paper on the kymo- 
graph through a modified Brodie air 
bellows. The kymograph is so placed 
at the bedside tliat the patient is unable 
to see the record. 

All of the patients studied by the 
authors showed some form of stimula- 
tion of either the ileum or the colon, 
the result depending on the individual 
patient, the dosage of morphine, and 
the bowel area studied. 

In cases of suspected peritonitis mor- 
phine should be employed to prevent 
excessive bowel distention, the dosage 
being repeated at intervals of 3 or 4 
hours. When there is danger of per- 
foration of a weakened bowel, an in- 
crease in tone produced by morphine 
may be advantageous. It is possible 
that post operatively, by increasing the 
bowel tone, morphine may relieve the 
so-called “gas pains” by preventing dis- 
tention. Increased bowel activity pro- 
motes the passage of gas and improves 
its absorption as well as the absorption 
of liquids. It appears that the comfort 
produced by morphine is due to a peri- 
pheral stimulating action in the intestine 
as well as a central depressant action 
on pain perception. In intestinal hemor- 
rhage, morphine will give relief more 
quickly if the tonus is increased. 

Recent studies by J. Fine, B. M. 
Banks, J. B. Sears atad L. Hermanson 
(Ann. Surg. 103:375 (Mar.) 1936) on 
animals demonstrated that nitrogen and 
hydrogen are the major constituents of 
the gases causing distention, and that 
the inhalation of pure oxygen effects 
a substantial reduction in the gas volume 
of the obstructed small intestine inflated 
with these gases. The inhalation of pure 
oxygen accomplishes this result by pre- 
venting the entrance of atmospheric 
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nitrogen into the lungs. As the result 
of this action, the nitrogen in the blood 
and tissues is rapidly exhaled at the 
rate of 60 per cent, per hour. The 
consequent fall in the partial pressure 
of this gas in the blood not only pre- 
vents its diffusion from the blood into 
the intestine, but accelerates its diffusion 
from the intestine into the blood. Ex- 
periments showed that after the inhala- 
tion of pure oxygen for 24 hours the 
volume of nitrogen originally injected 
into the small intestine obstructed at 
the pylorus and the ileocecal valve was 
reduced approximately 62 per cent, in 
comparison with an absorption of about 
10 per cent, when air is breathed. It 
was found that the decompressing ac- 
tion of oxygen is ineffective for. the 
distended stomach, its usefulness being 
primarily restricted to the small intestine. 

The oxygen tents in current use do 
not provide a concentration higher than 
70 per cent. The authors describe their 
modified Barach tent which will yield 
an oxygen concentration of 95 per cent, 
for the treatment of obstinate distention. 
To date, they have used this tent in the 
treatment of 5 patients. That this mech- 
anism operates effectively in man was ap- 
parent from the considerable decrease in 
the girth of the abdomen observed after 
inhalation of the 95 per cent, oxygen for 
periods of from 8 to 24 hours and before 
any gas was passed by rectum. None of 
the patients were victims of mechanical 
obstruction, and all of them eventually 
completed the deflation spontaneously. 
The fact that under all of the usual 
methods for the treatment of distention 
they failed to expel the gas for several 
days preceding the administration of 
oxygen, suggests that the oxygen per- 
mitted the unobstructed but overdis- 
tended bowel to recover effective peri- 
staltic activity simply by causing partial 
shrinkage of the bowel lumen. It can- 
not be denied, however, that the deflation 


attributed to the oxj'gen might have 
occurred without its use. Because of its 
toxic properties, the 95 per cent, oxygen 
mixture must be administered inter- 
mittently. 

In conclusion, the authors state that 
while the results in their 5 cases do not 
conclusively demonstrate the value of the 
described treatment, they are sufficiently 
gratifying to justify further trial of the 
method. 

DUODENUM. — Radiography . — It 
is claimed that in examination of the 
duodenum modern roentgenography is 
more exact and more reliable than either 
clinical or laboratory investigation. Pro- 
vided an appropriate technic is employed, 
there is no other portion of the alimen- 
tary tract which can be so thoroughly 
investigated as the duodenal cap. By the 
“aimed exposure with dosed compres- 
sion” developed by Berg or Hamburg, 
the x-ray diagonsis of duodenal idcer 
can be made with almost mathematical 
accuracy, as in the majority of cases the 
inner aspect of the cap is shown as 
clearly in the roentgenogram as in the 
resected specimen. G. R. M. Cordiner 
and G. T. Calthrop (Brit. J. Surg. 23: 
700 (Apr.) 1936) claim that in this pro- 
cedure various degrees of compression 
are applied to allow presentation of the 
mucosal relief, and aimed exposures are 
taken at various angles and positions. In 
cases of duodenitis the mucosal relief 
shows changes analogous to those found 
in hypertrophic gastritis. The folds are 
broadened, as are the intervening hollows, 
and appear to have lost their elasticity, 
being less easily deformed by pressure. 
Because of their depth, pseudo-niches 
may appear. 

When adhesions occur between the 
duodenum and gall-bladder, the normal 
rounded curve of the duodenum is re- 
placed by a persistent acute angulation. 
Cholecystography shows that the gall- 
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bladder is pulled medially, but has normal 
function. 

The nidie is pathognomonic of an ulcer 
in the duodenum and is the only absolute 
evidence of loss of substance from 
ulceration. When a proper technic is 
used, it is the most constant demon- 
strable sign. The characteristics of a 
penetrating ulcer are : ( 1 ) fixation of 

the cap; (2) a V-shaped deformity with 
a niche; (3) an accessory pocket; (4) 
divergence of mucosal folds into com- 
municating channels; and (5) fore- 
shortening. Although these may not all be 
seen in every case, penetration may be 
deduced if several of them are present. 

Not all duodenal ulcers can be detected 
by x-ray examination, as small shallow 
ulcers and deep ulcers in which the 
crater is filled with blood clot may not 
retain the opaque medium. 

Deformities of the cap are of impor- 
tance. While they may be demonstrated 
in patients whose ulcers have healed 
and who are free from symptoms, they 
signify an alteration in the lumen of the 
cap, a potential or active cause of gastric 
dysfunction. 

With the isolation and recognition of 
the ulcer niche, the nature of the lesion 
is evident and no other x-ray evidence 
is necessary for the diagnosis. If no 
ulcer niche can be isolated, the assump- 
tion that an ulcer is present in the duo- 
denum at the time of examination is 
roentgenologically unjustified. 

Diverticulum of Duodenum. — In- 
cidence. — Of 133 cadavers examined 
for duodenal diverticula, J. C. B. Grant 
(Canad. M. A. J. 33: 258 (Sept.) 1935) 
found 15 that had single or multiple 
diverticula. None of the 10 subjects 
between 17 and 32 years of age had 
diverticula; 1 of the 20 between 33 and 
42 years, and 1 of the 21 between 43 and 
52 years had diverticula. Four of the 
26 subjects between 53 and 62 years, 
5 of the 30 between 63 and 72 years. 


14 of the 19 between 73 and 82 years, 
and none of the 7 more than 82 years 
had diverticula. Of these subjects, 13 
were male and 2 were female. For each 
decade after the fifty-second year the 
proportion of duodenums with diver- 
ticula remains almost constant, at about 
1:5 or 6, whereas before this period 
the proportion is about 1 : 25.5. Of the 

15 specimens with diverticula, 11 had 1, 
3 had 2, and 1 had 3, making 20 diver- 
ticula in all. All save one sprang from 
the concave, pancreatic border of the 
duodenum, and all save this one were 
buried in the substance of the pancreas; 
and, had the duodenum not been filled 
with wax, a number of them would 
certainly have escaped detection. From 
the junction of the first and second parts 
of the duodenum there was 1 diverticu- 
lum. From the second part there were 14 ; 
of these, 8 arose around the entrance of 
the common bile and pancreatic ducts 
(perivaterine) . From the junction of 
the second and third parts there were 
2 diverticula, and from the third and 
fourth parts there were 3 diverticula. 
Though the diverticula were not sec- 
tioned and examined microscopically, it 
was in most instances apparent with the 
aid of a lens and probe that these diver- 
ticula were of mucous membrane herni- 
ated between the fibers of the circular and 
longitudinal muscle coats, which some- 
times were carried on to the neck of the 
sac for a few millimeters. The specimen 
springing from the convex border of 
the second part was also of this nature. 

Pathogenesis. — In duodenal diver- 
ticula this is obscure. L. Minucci del 
Rosso (Policlinico (sez. chir.) 42:236 
(Apr.) 1935) states that the arguments 
for a mechanical origin are repeated 
through tradition but without conviction, 
and should be definitely abandoned. 
The dysontogenetic theory is also open 
to objections on anatomopathological 
grounds. Diverticula of the duodenum 



ABDOMINAL SURGERY. 


323 


are very probably congenital, but dif- 
ferent in origin from diverticula of the 
large intestine. The author’s tentative 
explanation of their formation is as 
follows : 

At about the third or fourth week 
of embryonic life, the duodenal anlage, 
while undergoing canalization, is acted 
upon by extrinsic mechanical forces, vis.^ 
compression by the pancreas and torsion 
of the umbilical loop. At the same time, 
a small number of accessory cavities 
normally appear on the dorsal side of 
the second portion. The latter are usually 
transitory, but it appears probable that 
in certain cases the extrinsic factors 
mentioned may lead to their persistence 
and exaggeration. 

This hypothesis is strengthened by the 
facts that a very large percentage of 
duodenal diverticula are in relationship 
with the pancreas ; the presence of pan- 
creatic tissue in the walls of duodenal 
diverticula is not unusual ; and 90 per 
cent, of duodenal diverticula occur in 
the second and third parts of the 
duodenum. 

Varieties. — H. N. Fletcher and L. I. 
M. Castleden (Brit. J. Surg. 23:776 
(Apr.) 1936) state that duodenal diver- 
ticula are of two kinds : primary and 
secondary. The secondary diverticula 
are due to traction from a neighboring 
inflammatory process and occur invari- 
ably in the first part of the duodenum. 
The primary diverticula, which are more 
common, are found in 75 per cent, of 
cases on the concave inner aspect of the 
descending part of the duodenum near 
the ampulla of Vater. They are thin- 
walled and usually consist of the mucosa 
and submucosa layers of the intestine. 
The opening into the bowel is usually 
from % to 1 cm. in diameter. The diver- 
ticula are hernias of the duodenal wall. 
Their location suggests a gradually de- 
veloping protrusion through a weak spot 
in the wall near a blood vessel. 


The authors report 3 cases in which 
the diagnosis was made by x-ray ex- 
amination and surgical removal of the 
diverticulum resulted in cure. 

Tumors o£ Duodenum . — C. E. 
Gardner, Jr., and D. Hart (J. A. M. A. 
104 : 1809 (May 18) 1935) report a case 
of enterogenous cyst of the duodenum 
successfully treated by permanent in- 
ternal drainage into the intestinal 
tract. In 6 similar cases collected from 
the literature the mortality was 100 per 
cent. Three of the collected cases were 
treated surgically, 2 by external drainage. 
In no case has the diagnosis been made 
before operation or autopsy. The symp- 
toms are those of duodenal obstruction. 
As a rule, a palpable mass is found in 
the right upper quadrant of the abdomen. 
The probable origin of the cyst is an 
embryonic diverticulum. 

A case of adenoma of the duodenum 
is reported by B. R. Sworn and J. 
Menton (Brit. J. Surg. 22:657 (Apr.) 
1935) The patient’s history and the 
findings of examination suggested only 
the presence of a gastric ulcer. At opera- 
tion, the diagnosis of gastric ulcer was 
confirmed and the duodenal tumor was 
discovered unexpectedly. Partial gas- 
trectomy was performed. 

In a review of the literature the 
authors found that in a considerable 
number of cases of benign duodenal 
tumor the neoplasm was associated with 
pathological lesions elsewhere in the 
gastrointestinal tract, such as multiple 
polyps, carcinoma, cholelithiasis, and 
ulcers. The number of cases in which 
a duodenal tumor was the only lesion 
found has been so small that there is 
doubt whether such tumors have a char- 
acteristic s 3 mdrome. Symptoms, if 
present, are usually due to the associated 
lesions. The most common associated 
lesion is a peptic ulcer. Epigastric dis- 
comfort, pain of a colicky nature, nausea, 
and vomiting are therefore not inf re- 
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quent. Attacks of diarrhea have been 
reported. Helena or the presence of 
occult blood in the stools appears to be 
the most constant feature of significance. 
Since these manifestations suggest peptic 
ulcer or carcinoma, the test meal and 
x-ray examination are important guides. 
X-ray examination, if successful, usually 
demonstrates a filling defect of the 
vacuolation type. Golden states that in 
the presence of a filling defect in the 
duodenal bulb, suggesting nonmalignant 
tumors, a 6-hour gastric retention may 
be considered evidence of a growth aris- 
ing in the stomach and prolapsing into 
the duodenum, and the absence of such 
retention is indicative of a growth arising 
in the duodenum itself. 

Adenomas of the duodenum are 
usually small and rarely cause intestinal 
obstruction. Because of the relatively 
fixed position of the duodenum, intus- 
susception seldom results. 

When the associated lesion is a peptic 
ulcer, radical removal o£ the ulcer 
and tumor is advisable. There is no 
recorded case of the development of 
malignancy in a simple duodenal tumor. 
When the lesion is polypoid, transduo- 
denal resection should be sufficient. In 
the case of a sessile tumor or a tumor in 
which the possibility of carcinoma or 
sarcoma cannot be excluded, the duo- 
denum should be resected and an end- 
to-end anastomosis performed. 

Primary sarcoma of the duodenum is 
extremely rare. Only 61 authentic cases 
have been reported in the medical litera- 
ture. D. Prey, J. M. Foster, Jr., and 
W. Dennis (Arch. Surg. 30: 675 (Apr.) 
1935) claim it is usually of the round- 
celled type, but spindle-celled sarcomas, 
myosarcomas, and melanosarcomas have 
been described. The tumor originated in 
the muscularis or submucosa and grows 
longitudinally, infiltrating the intestinal 
wall and transforming the bowel into a 
solid and rigid tube. It seldom en- 


croaches upon the bowel lumen suffici- 
ently to cause obstrtiction. Ulceration of 
the tumor growth is rare as compared 
with carcinoma. The sarcoma grows to 
an enormous size. Its avex-age weight is 
500 grams. It api^ears as a smooth, gray, 
cylindrical mass covered by serosa. 

The case reported by the authors was that 
of a man 48 years old, who was admitted to 
the Denver General Hospital on March 13, 
1933, with a history of persistent nausea and 
vomiting of 3% months’ duration. Recently 
everything eaten had beeti vomited. About 1 
month before entering the hospital the patient 
became conscious of a nontender mass in the 
upper part of the abdomen. In the last 3 
months he had had a weight loss of 20 pounds. 
At no time had he passed tarry stools. 

Physical examination revealed a palpable 
mass above the umbilicus extending into the 
right upper quadrant of the abdomen. The 
mass appeared to be the size of a grapefruit. 
It was movable, smooth, and very hard. Gastric 
analysis revealed no free hydrochloric acid. 
The total acidity was 5. On x-ray examina- 
tion after a barium meal the stomach was 
found well filled and its greater curvature 
pushed upward from below by a rounded mass. 
The pylorus was normal. The duodenal cap 
showed dilatation, due to an obstruction in the 
second portion of the duodenum. 

Operation disclosed a large mass the size of 
a grapefruit occupying the second and third 
portions of the duodenum and terminating 
abruptly at the duodenojejunal flexure. The 
mass was adherent to the pancreas posteriorly, 
and there were enlarged retroperitoneal glands. 
Removal of the tumor was impossible. The 
patient died April 27th, about 40 days after 
the exploratory laparotomy. Autopsy disclosed 
the presence of a large mass, occupying the 
second and third parts of the duodenum and 
weighing 695 grams. Microscopic sections 
showed the mass to be a lymphosarcoma 
primary in the duodenum. 

In conclusion the authors state that no 
case of saixoma of the duodenum has 
been cured by operation. 

I. S. Startz (Radiology 25 : 688 (Dec.) 
1935) reports a rare case of duodenal 
ulcer of the supraampullary portion of 
the duodenum, combined Tvith an inde- 
pendent primary carcinoma of the ampul- 
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lary portion of the duodenum ; both of 
these lesions were visualized clearly in 
roentgenograms. The patient died from 
internal hemorrhage — an erosion of a 
blood vessel within the duodenal ulcer. 
There were no signs of intestinal ob- 
struction present. The patient was 34 
years old. Metastasis was present to 
adjacent lymph nodes and the liver. 
Brill states that metastasis even to the 
contiguous lymph nodes is not common. 
The patient was not jaundiced. Eger 
states that in cases of carcinoma of the 
ampullary portion of the duodenum, 
jaundice generally appears early. The 
x-ray study, if properly performed, is the 
strongest link in the chain of diagnostic 
methods. The well-trained roentgen- 
ologist should be capable of detecting 
an “organic” lesion in the small intestine. 
However, an attempt to specify the ex- 
act nature and site of the lesion is often 
a shrewd guess and may result in a 
fantastic x-ray diagnosis out of gear 
with that of the necropsy report. The 
presence of symptoms and physical ob- 
servations suggesting a gastrointestinal 
malignant condition (including absence 
of free hydrochloric acid in gastric con- 
tents and presence of occult blood in 
stools), together with the recognition of 
a small intestinal organic lesion by the 
x-rays, should spell a preoperative diag- 
nosis of carcinoma of the small intestine. 

Malignant tumors of the small intes- 
tine constitute from 3 to 6 per cent, of 
all malignant gastrointestinal tumors. 
After discussing their clinical manifesta- 
tions, x-ray characteristics, and gross 
pathological changes, H. P. Doub and 
H. C. Jones (Radiology 26:209 (Feb.) 
1936) review 9 cases of carcinoma of the 
duodenum, 3 cases of carcinoma of the 
jejunum, 1 case of sarcoma of the duo- 
denum and jejunum, and 2 cases of 
carcinoid tumors located in the jejunum 
and ileum, respectively. They report 


several of these cases in detail to illu- 
strate the various types of lesions. 

Carcinomas of the duodenum occur 
anatomically as supraampullary, peri- 
ampullary,’-, and infraampullary lesions. 
They may all produce clinical signs of 
obstruction of the duodenum. Those 
of the periampullary typs associated, 
in addition -with varying degrees of 
jaundice, depending upon the degree 
of obstruction of the ampulla. Pain is 
the most prominent symptom. Occult 
blood is almost always found in the 
stools. The x-ray changes vary from an 
irregular narrowing of the lumen to com- 
plete obstruction with a filling defect. 
The tumors are usually adenocarcinomas. 
Metastases occur with great frequency 
to the regional lymph nodes, liver and 
pancreas. 

Primary sarcoma of the duodenum is 
very rare. Only about 60 cases have 
been reported in the literature. Lympho- 
sarcoma is the predominating type. The 
growths attain a large size, with in- 
filtration of the bowel wall, but with very 
little encroachment upon the lumen. 

Malignant tumors of the jejunum and 
ileum have fewer localizing symptoms 
and signs than those of the duodenum. 
Obstructive symptoms and signs are the 
most common findings in this group of 
tumors. Obstruction may be caused by 
intussusception or by occlusion of the 
lumen by the tumor. 

Carcinomas of the jejunum and ileum 
usually originate in intestinal polyps. 
They tend to ulcerate, undergo scirrhous 
change, and produce obstruction with the 
usual signs of that condition. A filling 
defect may also be present. 

Sarco'ina of the small intestine is most 
commonly found in the ileum, although 
it occurs also in the jejunum. The clinical 
findings do not differentiate it from car- 
cinoma. Occasionally, a localized dilata- 
tion without obstruction is seen in the 
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roentgenogram. This is an aneurismal- 
like dilatation. 

Carcinoid or argentaffins-cell tumors 
occur in all parts of the gastrointestinal 
tract, but are most common in the small 
intestine. They are of low-grade malig- 
nancy, and are said in some instances to 
be benign. 

JEJUNUM. — Tumors. — Carcinomas 
of the jejunum are either annular con- 
stricting adenocarcinomas, which are the 
most frequent, or the less common poly- 
poid carcinomas, which grow into the 
lumen of the bowel and frequently cause 
intussusception. 

R. F. Carter (Ann. Surg. 102 : 1019 
(Dec.) 1935) points out that every phase 
of carcinoma of the jejunum has been 
adequately treated in the literature ex- 
cept therapy, which is usually described 
as consisting of excision, when possible, 
with an end-to-end or a side-to-side 
anastomosis, depending upon the condi- 
tion found at the operation. For in- 
operable cases, side-tracking operations 
alone are advised. 

No well-devised plan has been ad- 
vocated for the treatment of patients 
with jejunal obstruction. Such patients 
should be studied first to determine 
whether an alkalosis secondary to the 
vomiting is present. 

The preoperative administration of 
from 3000 to 4000 c.c. (3 to 4 quarts) 
of fluid with 400 Gm. (13% ounces) 
of glucose and from 30 to 40 Gm. (1 
to 1% ounces) of sodium chloride is 
indicated in every case of high intestinal 
obstructions which does not show signs 
of sepsis. Frequent lavage or con- 
tinuous intubation with a Levine 
tube during the preoperativs period is 
of advantage to drain the proximal seg- 
ment of the duodenum and jejunum. 

In carcinoma of the jejunum at the 
ligament of Treitz or within 12 inches 
distal to it, there arises the necessity for 
particular consideration in performing 


an anastomosis after excision of the seg- 
ment of the gut containing the growth. 
The edema, hypertrophy, and dilatation 
of the gut proximal to the growth make 
an end-to-end anastomosis in this region 
difficult. The disproportion in the caliber 
of the two segments, the rapid peristalsis 
in this region, and the shrinkage of the 
proximal segment after operation tend to 
increase the danger of suture-line leak- 
age. Under such conditions, side-to-side 
union is the procedure of choice. Be- 
cause of the proximity of the ligament 
of Treitz there may not be sufficient 
jejunum below this point after excision 
of the tumor to permit a side-to-side 
anastomosis. In one of the cases re- 
ported by the author, the third portion 
of the duodenum was seen bulging to 
the right of the ligament of Treitz. This 
observation led Carter to adopt the fol- 
lowing procedure : 

The proximal jejtinuin is closed by inver- 
sion by a method similar to that commonly 
used on the duodenum in the Polya partial 
resection. The anterior leaf of the transverse 
mesocolon is incised to the right of the liga- 
ment of Treitz. This permits the third portion 
of the duodenum to prolapse into the operative 
field. The distal jejunum is swung contra- 
clockwise to the right of the ligament of Treitz 
and then anastomosed side-to-side to the third 
portion of the duodenum. The upper edge of 
the slit in the mesocolon is sutured anteriorly 
to the duodenum, and the mesentery of the 
distal jejunum is stitched along its cut border 
to the peritoneum of the posterior abdominal 
wall. 

The patieu-t cited who was subjected 
to this procedure is alive and well 14 
months after the operation. 

Jejunostomy with Jejunal Alimen- 
tation.— j. A. Wolfer (Ann. Surg. 101 ; 
708 (Feb.) 1935) claims that ttp to with- 
in the last few years many attempts at 
jejunal alimentation were made, but most 
of them failed because of the use of an 
incorrect pabulum and a lack of under- 
standing of gastrointestinal physiology. 
The records show that as early as 1885, 
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jejunal alimentation was recom- 
mended and used for the treatment of 
carcinoma of the pylorus and attention 
was called to the importance of placing 
the stomach and duodenum at rest in 
the presence of ulceration. In 1927, 
Henning made some interesting studies 
of the acid curve with jejunal alimenta- 
tion in the presence of ulcer. He found 
that when a properly selected diet was 
used there was a marked decrease in the 
free and combined acid and in many in- 
stances the total gastric secretion was 
decreased. In an elaborate experimental 
investigation carried out in 1931, Scott 
and Ivy proved that a well-selected diet 
introduced into the jejunum would main- 
tain an animal in a proper nutritional 
state for many months and prolong the 
latent period during which no acid was 
secreted. During a period of 9 hours 
of continuous jejunal feeding, no hunger 
contractions occurred. The gastric phase 
of gastric secretion was eliminated by 
withholding everything by mouth. The 
pabulum consisted of water, 3000 c.c. 
(3 quarts) ; cane sugar 150 Gm. (5 
ounces) ; peptone (dried), 100 Gm. 
(3% ounces) ; wheat flour, 300 Gm. 
(10 ounces) ; whole milk, 2000 c.c. (2 
quarts) and cream (20 per cent, fat), 
1000 c.c. (1 quart) ; with sufficient salt 
to maintain the chloride balance and such 
vitamins as are contained in cod-liver 
oil, viosterol, yeast, and citrous 
juices. The observations made in these 
experiments suggested that in the human 
being excessive acid secretion might be 
reduced by adequate jejunal alimenta- 
tion and the stomach placed at rest by 
continuous jejunal feeding. 

In the procedure followed by the 
author a Witzel jejunostomy is used, the 
jejunal catheter is inserted at least 8 
inches into the lumen of the jejunum, 
and the gut is fixed to the abdominal 
wall. The catheter is drawn through a 
stab wound on the left side of the ab- 


domen or through the lower end of the 
laparotomy incision if the latter is made 
on the left side. 

Considerable care is necessary in 
jejunal feeding. The pabulum must be 
introduced slowly to simulate the empty- 
ing of the stomach. In the authors’ 
cases it is given with a specially de- 
signed electrically driven pump which 
will deliver any quantity desired during 
a specific time. Three or four hours 
after the jejunostomy, water is slowly 
introduced, 100 c.c. or less being given 
per hour. The pabulum feedings are 
begun after 12 hours. The Ivy pabulum, 
modified to meet the requirements of 
the individual case, is used. During the 
first 24 to 48 hours, it is diluted with 
equal parts of water. Feedings are given 
every hour during the day and night. 
Each feeding required from 15 to 30 
minutes, depending upon the amount, 
the time after jejimostomy, and the re- 
sponse of the patient to the feeding. Too 
large amounts administered too rapidly 
will be followed by cramps and diarrhea. 
In some instances the fat content may 
be too high, causing bowel irritability, 
or the patient may not tolerate the 
amount of orange juice given. To 
determine the ideal diet the tolerance 
of the particular patient must be estab- 
lished. With care and patience it is 
possible to provide a well-balanced daily 
diet which will supply from 3000 to 
3600 calories and vitamins to prevent 
avitaminosis. 

The indications for jejunal alimenta- 
tion are: 

1. Larger ulcerations of the stomach 
which are not resectable. Jejunal alimen- 
tation favors healing of such ulcerations 
by placing the stomach at rest and abol- 
ishing acid gastric secretion. The author 
cites a case. 

2. Carcinoma of the stomach. The 
distressing symptoms, pain, hunger, and 
thirst due to carcinoma, can be con- 
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trolled better by jejunal alimentation 
than by any other means. The author 
cites a case. 

3. Carcinoma of the lower end of the 
esophagus. Jej unostomy is preferable to 
gastrostomy in this condition, because it 
relieves the pain incident to the involve- 
ment of the cardia which is present in 
many cases. A case is reported. 

4. Duodenal ulcer with acute exacer- 
bations associated with excessive vomit- 
ing and marked nutritional disturbance. 
Because of the persistent vomiting, the 
nutritional state of the patient becomes 
a vital problem. Moreover, the large 
amounts of alkalies administered and the 
loss of chlorides incident to the vomiting 
often lead to alkalosis. In many causes 
the duodenal tube is prevented from 
passing through the pylorus by organic 
obstruction due to the ulcer or by spasm. 
In such cases jejunostomy affords a 
means of nourishing the patient and 
supplying minerals and vitamins to main- 
tain a proper nutritional and chemical 
balance and the physiological effect of 
jejunal feeding favors healing of the 
ulcer. A case report is cited. 

5. Gastrojejunal ulcer. Because of 
the critical condition of the majority of 
patients with gastrojejunal ulcer and the 
technical difficulties encountered at op- 
eration for this lesion, jejtmal alimenta- 
tion is recommended to improve the 
patient’s nutritional state and allow the 
acute symptoms to subside so that opera- 
tion may be carried out at a time when 
it is more likely to be successful. 

6. Complementary jejunostomy. 
Jejunal alimentation is indicated : (a) to 
control dehydration and starvation and 
associated chemical changes after gastro- 
enterostomy followed by persistent vom- 
iting (a case is cited) ; (&) to provide 
the poorly nourished patient with sus- 
tenance and favor healing at the anas- 
tomosis after gastric resection; and (c) 
in miscellaneous cases in which at the 


time of operation it appears likely that 
persistent postoperative vomiting will oc- 
cur (a case of acute pancreatitis with 
fistula and evisceration is cited). 

7. Linitis plastica. 

8. Excessive trauma to the stomach. 

9. Pcrniciou.s vomiting after gastro- 
enterostomy. 

10. Extragastric or duodenal lesions 
associated with marked nutritional dis- 
turbances and excessive vomiting; pan- 
creatitis ; cases of long-continued drain- 
age of the gall-bladder or common duct 
with nutritional disturbances ; and the 
pernicious vomiting of pregnancy. 

11. Selected cases of gastric and duo- 
denal hemorrhage. 

ILEUM. — Regional Ileitis. — In dis- 
cussing this condition, A. J. Rosenblate, 
A. A. Goldsmith and A. A. Strauss 
(J. A. M. A. 106:1797 (May 23) 
1936) state that for many years a num- 
ber of granulomatous conditions of the 
intestine possessing common symptom- 
atic and pathological features have been 
described. At first they were mistaken 
clinically and microscopically for malig- 
nant conditions, but later were proved 
to be benign, inflammatory lesions. In 
1932 they were described as a distinct 
entity by B. B. Crohn under the term 
‘'regional ileitis.'' A year later Harris 
suggested the term “cicatrising enter- 
itis." No definite etiological factor or 
factors have been isolated. The usual 
site is the terminal ileum, but other 
portions of the intestine may be involved. 

Pathologically, the condition is one of 
proliferation of the hematopoietic cells 
and proliferation and irritation of the 
somatic cells of the intestinal wall. Later 
there is ulceration with fibrosis, narrow- 
ing of the intestinal lumen, and a ten- 
dency toward perforation and fistula 
formation. Clinically, regional ileitis is 
characterized by dull pain in the right 
lower quadrant of the abdomen, a low 
grade intermittent fever, slight diarrhea. 



ABDOMINAL SURGERY. 


329 


anorexia, anemia, and a rapid pulse. 
X-ray examination by the technic of 
Kantor is the most important means of 
establishing the diagnosis. A helpful 
sign is the “string sign” — a thin slightly 
irregular linear shadow suggesting a 
cotton string in appearance, which ex- 
tends from the region of the last visual- 
ized loop of ileum through the entire 
extent of the filling defect and ends at 
the ileocecal valve. 

Medical treatment is usually unsatis- 
factory. Surgical treatment is the 
treatment of choice. The case reported 
by the authors showed the t 3 rpical clini- 
cal and x-ray picture of the condition, 
with added involvement up to, but not 
including, the distal portion of the trans- 
verse portion of the transverse colon. 
The patient made an uneventful recov- 
ery. For the condition in which the 
pathological changes extend to the colon 
the authors suggest the term “ileocolitis 
ulcerosa chronicaJ^ 

The experience of B. B. Crohn and 
B. D. Rosenak {Ibid. 106 ; 1 (Jan. 4) 
1936) covers 60 operatively diagnosed 
cases of ileitis and it seems essential to 
recognize another less common form of 
terminal ileitis that is associated with an 
inflammatory and ulcerative colitis. The 
first case of the combined disease was 
reported in 1934 by Colp. 

All of the authors’ 9 patients with 
ileitis and colitis were young persons. 
The outstanding clinical characteristics 
of the condition are pain and a mild 
diarrhea. At first, the course may be 
either acute or fulminating, but eventu- 
ally it assumes a chronic phase. In all 
cases the ileum and the colon are typi- 
cally involved. In some, the colitis is 
apparently continuous with the ileitis. 
In others, the colon involvement is 
patchy or segmental. The diagnosis rests 
on careful and accurate x-ray studies 
made with a barium meal and a barium 
enema. As a rule, the right ascending 


colon up to the transverse colon, and 
sometimes with the latter, is involved, 
the distal colon being free from the dis- 
ease. Occasionally spontaneous recovery 
of both lesions occurs. The ileitis is the 
dominating feature of the disease, its 
removal usually resulting in cure. A 
side-tracking operation without removal 
of the diseased ileum is ineffectual. The 
brilliant surgical results seen after re- 
section of primary regional ileitis may 
not always be duplicated in the more 
complicated collateral involvement of 
the ileum and colon. With greater ex- 
perience and more watchful direction, 
early recognition and early resection 
may, except in acute cases, yield the 
solution to an otherwise complicated and 
difficult problem. 

In an article by K. A. Meyer and 
P. A. Rosi (Surg. Gynec. and Obst. 
62:977 (June) 1936) symptomatology 
and treatment of regional ileitis is 
stressed. They point out that the symp- 
tomatology varies with the different 
phases of the pathological process and 
with the location of the lesion. The 
symptoms in the acute types of regional 
enteritis, particularly of the ileum, usu- 
ally simulate an acute appendicitis. The 
symptoms in the chronic forms mimic 
a low-grade intestinal obstruction or 
ulcerative colitis. Persistent external 
intestinal fistulas develop following 
drainage of an intraabdominal abscess 
which is a sequel of the regional enter- 
itis. The lesions higher in the intestinal 
tract tend to give symptoms of an in- 
testinal obstruction more frequently and 
more rapidly than lesions in the ileum 
or colon. The diagnosis in the acute 
types of regional enteritis is usually 
made at operation undertaken for an 
acute appendicitis or an “acute surgical 
abdomen.” In the authors’ series of 
cases the symptoms in the patients with 
an acute regional enteritis were those 
of an acute incomplete intestinal obstruc- 
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tion. The physical findings corresponded 
closely to those of an acute appendicitis. 
This association of symptoms and physi- 
cal signs of acute intestinal obstruction 
and acute appendicitis may be an aid 
in establishing the diagnosis of an acute 
regional enteritis. The diagnosis of 
chronic types with stenosis of the bowel 
is usually made by x-ray examination 
which shows a filling defect in the 
involved intestine. 

The treatment of regional enteritis 
varies with the phase of the pathological 
process. Acute regional enteritis limited 
to the bowel and not associated with 
thickening of the mesentery may resolve 
spontaneously. If, however, the mesen- 
tery is thickened and indurated, it is 
probable that ulceration of the mucosa 
has extended into the mesentery ; spon- 
taneous resolution then is less likely to 
occur, and a shortcircuiting operation 
or a resection is indicated. Chronic 
regional enteritis with stenosis is best 
treated by resection or a shortcircuiting 
operation. When complicated by an ex- 
ternal intestinal fistula, resection of the 
involved bowel with the fistulous tract 
is necessary to close the fistula. 

Tumors of Ileum. — W. Cossmann 
(Beitr. z. Klin. d. Tuberk. 88:1 (May 
18) 1936) states that most reports about 
tuberculous ileocecal tumors take up the 
difficult diagnosis and the surgical 
therapy of this disorder but neglect the 
anatomic-pathologic aspects. He reports 
several necropsies. The first case had 
an extremely chronic course. The ne- 
cropsy revealed that, in addition to the 
ileocecal region, a portion of the ileum 
was involved. The lungs contained no 
signs of a former tuberculous process, 
and it is assumed that the primary com- 
plex had been in the intestine rather 
than in the lungs. However, the most 
noteworthy aspect was that granuloma 
formation and caseation were absent. 
The bacilli were of the bovine type. 


which is considered further proof that 
the primary focus was localized in the 
intestine, and were present in unusually 
large numbers, appearing not only in 
small foci of the submucosa and of the 
mucosa, but also on the free surface of 
the intestinal luinen. Their virulence 
was low. The author thinks that in this 
case a strain of bovine tubercle bacilli 
of low virulence attacked an organism 
which, in the beginning, had considerable 
defense powers. However, in the course 
of the disease the local resistance be- 
came reduced, and this explaitis the con- 
siderable proliferation of the bacteria. 

Cossmann (Ibid.) further describes 
a group of 4 cases of tuberculous ileo- 
cecal tumors. This group differs from 
the first case in that all these patients 
had a severe pulmonai'y tuberculosis. 
In 2 patients the gastrointestinal symp- 
toms predominated from the beginning, 
whereas in the other 2 they appeared 
only during the advanced stage of the 
pulmonary tuberculosis. The appendix 
was given especial attention and numer- 
ous cross sections were examined. In 
this connection the autlmr cites several 
cases reported by Glogauer. These cases 
demonstrate clearly the dciiendence of 
ileocecal tuberculosis on the disease 
processes of the appendix. The author 
believes that the dissemination of tuber- 
cle bacilli from the diseased appendix to 
tlie adjoining cecum may be a causal 
factor in some of the cases. 

A case of carcinoid tumor of the 
lower ileum is reported in detail by 
W. Q. Wood (Brit. J. Surg. 23:764 
(Apr.) 1936). Though carcinoid tumors 
are relatively common in the appendix, 
only a few more than 150 occurring in 
the small intestine have been recorded. 
Metastasis to the regional lymphatic 
glands is extremely rare in the region 
of the appendix, and distant metastasis 
is practically unknown. Carcinoids in 
the small intestine are much more malig- 
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nant than those in the large intestine. 
Secondary growths from the former 
have been found frequently in the 
regional lymph glands and occasionally 
in the liver, lungs, and other organs. 

The clinical picture of carcinoid 
tumor of the small intestine is that 
of slowly progressing stenosis of the 
bowel. From the clinical syndrome it 
is practically impossible to differentiate 
an intestinal carcinoid tumor from ad- 
enocarcinoma. The striking features of 
the carcinoid tumor are the yellowish 
color of its cut surface and the pres- 
ence of silver-reducing granules in the 
cjizoplasm shown on microscopic ex- 
amination. 

The average age of patients with a 
carcinoid tumor of the appendix is under 
30 years, while that of patients with a 
carcinoid tumor of the small intestine 
is between 50 and 60 years. Regional 
metastasis has occurred in about 25 per 
cent, of cases of carcinoid tumor involv- 
ing the small intestine. In cases of 
adenocarcinoma of the small intestine 
the average frequency of metastasis is 
at least 10 per cent, higher. The treat- 
ment of a carcinoid tumor, like that of an 
adenocarcinoma, is radical operation. 

CECUM . — Circumscribed phelgmons 
of the cecum are described by H. Rich 
(Beitr. z. klin. Chir. 161:107, 1935). 
In the simplest form of nonspecific in- 
flammation of the intestinal wall, peri- 
colitis, the wall of the intestine shows 
delicate deposits or indurated strands 
which are to be regarded as the sequelae 
of an inflammation of the wall which 
has run its course. When the disease 
lasts for a considerable length of time, 
the involved part of the large intestine 
takes on a tumor-like appearance and its 
lumen is definitely narrowed by the 
thickening of the wall resulting from 
the chronic inflammation. The tumor- 
like formation occurs most frequently 
in the cecal region and often involves 


also the lowermost coils of the ileum. 
Clinically, the disease cannot be dis- 
tinguished from a specific condition such 
as actinomycosis, tuberculosis, or cancer. 
It has been attributed to traumatization 
of the mucosa by foreign bodies or 
intestinal parasites and to metastatic in- 
farction following septic systemic dis- 
eases or purulent bronchitis. In the 
majority of all nonspecific inflammations 
of the large intestine a pathological 
change of the mucosa is to be regarded 
as the cause. 

The treatment of circumscribed phelg- 
mons of the intestine must depend upon 
the extent and nature of the inflamma- 
tion. All chronic inflammatory tumors 
of the large intestines must be removed, 
as recovery of the intestinal wall cannot 
be counted upon. Nordmann says that 
when the focus is small and circum- 
scribed, the intestinal wall may be 
sewed over it and the focus cut out. 
Phlegmons of greater extent require re- 
section. Tamponade is to be rejected. 
Phlegmons of the cecum and the ascend- 
ing colon are to a great extent capable 
of spontaneous healing. The author ob- 
served spontaneous recession even in 3 
cases in which the phlegmons had in- 
volved the intestinal wall to a consider- 
able extent. He regards the routine 
performance of ileocecal resection as too 
radical. In 1 of 3 of his cases in which 
healing occurred without resection an 
intestinal fistula formed, but was closed 
by operation later. 

J. H. Powers (Ann. Surg. 103 : 279 
(Feb.) 1936) calls attention, by the use 
of 3 clinical reports, to the interrelation- 
ship of inflammatory lesions of the 
terminal ileum, appendix, cecum, and 
ileocecal lymph nodes. The first patient 
had diffuse inflammation of the terminal 
ileum, appendix and cecum, and second- 
ary involvement of the ileocolic nodes in 
the mesentery; in the second case the 
tip of an inflamed appendix was ad- 
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herent to a mass of enlarged mesenteric 
nodes ; the third case was one of primary 
typhlitis with localized, ulcerative, in- 
flammatory changes in the wall of the 
cecum. Regional ileitis, acute nonspe- 
cific inflammation of the cecum, and 
mesenteric lymphadenitis in the ileocolic 
angle are discussed. In view of (1) the 
similarity between the lymphatic ap- 
paratus of the appendix and terminal 
ileum, (2) the frequency of mesenteric 
adenitis as an accompaniment of re- 
gional ileitis, and (3) the lack of inter- 
est in the ileocolic nodes in the presence 
■of obvious appendicitis, it is quite possi- 
ble that these nodes are involved more 
frequently than is generally suspected. 
The author believes that the prompt 
subsidence of symptoms following ap- 
pendicectomy in Wilensky’s early cases, 
in the cases reported by Rockey, and in 
his first 2 cases, and the anatomic rela- 
tionship of the lymphatic channels of 
the appendix to the ileocecal lymph 
nodes, suggest that the appendix does 
play some part in the etiology of this 
form of glandular inflammation. 

Volvulus . — Volvulus of the cecum, 
both acute and chronic, has been studied 
by R. H. Sweet (New England J. Med. 
213:287 (Aug. 15) 1935). Records at 
the Massachusetts General Hospital 
show only 6 cases of volvulus of the 
cecum. Sweet reviews these cases and 
reports 2 personal cases in detail. 

In the first of Sweet’s cases operation 
was performed 2 days after the onset of 
symptoms of acute intestinal obstruction. 
The cecum was not attached to the pos- 
terior abdominal wall and was com- 
pletely rotated. After reduction of the 
volvulus, the cecum emptied into the 
ascending colon. Cecostomy was fol- 
lowed by uneventful recovery. 

The second case was that of a patient 
with an intermittent volvulus of the 
cecum. The cecum was freely movable 
and unattached to the posterior abdom- 


inal wall. It was found to be rotated 
one-half turn in a clockwise direction. 
The terminal ileum was fixed by ad- 
hesions to the fossa normally occupied 
by the cecum. Correction of the volvu- 
lus and fixation of the cecum into its 
normal position led to uneventful re- 
covery. 

Sweet found no case reported in the 
literature in which a correct diagnosis 
was made before operation. The one 
possibly suggestive sign is localized dis- 
tention on the right side. In the chronic 
recurring type the history may suggest 
the condition and x-ray examination 
may be of aid in the diagnosis. 

In the acute type, immediate opera- 
tion is indicated to correct the volvulus, 
relieve the obstruction, and, if possible, 
prevent recurrence. This is best accom- 
plished by detorsion of the cecum 
followed by cecostomy. In the chronic 
type the aim of ti'eatment is correction 
of the deformity and the prevention 
of recurrence. The results of surgery 
are good except when resection or ex- 
cision is performed in acute cases. 

Cecoplication. — F. Placeo and F. 
Stoppani (Clin. chir. 11:323, 1935) re- 
port 12 cases of atonic cccum diagnosed 
roentgenologically in which cecoplication 
was performed. They conclude that 
cecoplication does not alter the anatomy 
of the ileocecal region and is frequently 
followed by improvement in the func- 
tion of the cecum. 

COLON . — Nerve Supply. — ^Knowl- 
edge of the autonomic nervous system 
is still very incomplete. Surgical inter- 
vention has far outstripped anatomical 
and physiological knowledge. As a re- 
sult, operations based on false concep- 
tions have done much to discredit 
legitimate surgery of the autonomic 
nervous system. The practical advantage 
and importance of an exact knowledge 
of the anatomy of the autonomic nerves 
are obvious. This discussion by G. A. G. 
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Mitchell (Edinburgh M, J. 42:11 
(Jan.) 1935) of the innervation of the 
distal colon is based on dissections of 
15 stillborn babies. 

In summarizing the author states that 
the distal colon receives its nerve supply 
from two main sources : ( 1 ) the inferior 
mesenteric plexus, and (2) the hypo- 
gastric nerves and plexuses. The former 
supply is mainly and possibly entirely 
sympathetic in nature. In the latter 
there may be both sympathetic and 
parasympathetic fibers, but para-sympa- 
thetic elements predominate. 

Megacolon. — The association of 
megacolon with a hypotonic bladder in 
3 cases is discussed by J. W. Watts and 
C. A. W. Uhle (Urol, and Cutan. Rev. 
40:244 (Apr.) 1936). A huge colon 
was demonstrated by barium enema in 
each, and in each a hypotonic bladder 
was revealed by cystometric examina- 
tion, the bladders accommodating 600, 
800 and 1000 c.c., respectively. The 
association of megacolon and dilatation 
of the bladder which is described in 
5 per cent, of the cases, is considered 
by some authors indisputable evidence 
of a neurogenic origin. Improvement of 
function of the colon and bladder which 
follows presacral sympathectomy further 
supports the neurogenic theory. Experi- 
mental megacolon has been produced by 
removal of the parasympathetic nerve 
supply to the distal colon. 

One of the patients had a lesion of 
the brain, involving the cerebral cortex 
and the basal ganglia. Since it has been 
shown that an alteration of tone and 
function of the bladder and gastroin- 
testinal tract may be produced by lesions 
in the brain, the huge colon and the 
hypotonic bladder is attributed by the 
author to a disturbance of the repre- 
sentation of these viscera in the brain. 
The not infrequent occurrence of mega- 
colon in patients with acromegaly indi- 
cates that the growth hormone of the 


pituitary' gland is sometimes a factor. 
The personality of the individual may' 
also be of influence, since megacolon is 
more frequent in the schizoids than in 
other groups. 

At the present time, motor, sensory 
and reflex changes are almost entirely 
depended upon for evidence of involve- 
ment of the central nervous system. The 
methods used for examination of the 
autonomic nervous system are relatively 
crude. The authors believe that more 
careful examination of the bladder and 
bowel through a closer cooperation of 
the neurologist, urologist and gastroen- 
terologist will result in an increase of 
knowledge of the autonomic nervous 
system. Many conditions that are now 
considered functional, probably, in the 
light of new knowledge, will tomorrow 
be considered pathological. 

Partial sphincterectomy in the 
treatment of megacolon is suggested by 
E. Etzel ( Rev. brasil. de cir. 5 : 95 
(Mar.) 1936). The author says that 
the pathogenesis of sphincter achalasia 
(failure of one or several of the sphinc- 
ters of the large intestine to relax), 
due to disturbances of the Auerbach 
plexus in megacolon, is proved. The 
treatment by partial resection of the 
involved sphincter or sphincters gives 
satisfactory results. 

Correia Netto’s technic consists in resecting 
a third of the circumference of the involved 
sphincter in all its extent, including a segment 
of 2 cm. of the muscular layers above the 
sphincter, in order that all the circular fibers 
of the given sphincter are divided by resection 
and none of them are left forming an un- 
broken ring. 

Resection of the internal sphincter of the 
anus is performed with the patient under 
epidural anesthesia by the following technic : 
Curved incision of the skin at 1.5 mm. on left 
side of the anus beginning and ending at the 
perineal raphe ; dissection of the internal and 
external sphincter of the anus ; exteriorization 
of the internal sphincter through the operative 
wound and resection of the sphincter in a 
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third of its circumference up to the muscular 
layers; reconstruction of the operative wound 
and drainage. 

Resection of the pelvirectal sphincter is per- 
formed with spinal anesthesia by infra- 
umbilical median laparotomy with the follow- 
ing steps : Traction of the pelvic colon (hav- 
ing the third sacral vertebra as a point of 
reference for localization of the pelvirectal 
sphincter) ; performance of a 10 cm. longi- 
tudinal incision on the sphincter; and resec- 
tion of the latter in a third of its circum- 
ference. It is advisable to take care during 
this step not to injure the mucosa. The gap 
in the colon left by resection is covered with 
a flap from the omentum, which is sutured to 
the border of the gap for peritonization. 
The wound is closed without drainage. 

Recovery was obtained in 2 patients 
by partial resection of the internal 
sphincter of the anus in one case and 
of the pelvirectal sphincter in the other 
case. In a third case recovery followed 
partial resection of both the pelvirectal 
and the internal anal sphincters. 

Mobile Colon. — C. C. Cade (Texas 
State J. Med. 31:689 (Mar.) 1936) 
has been through the gamut of attacking 
a chronically inflamed appendix and of 
dilating supposed strictures of the ureter 
without relief of right-sided abdominal 
pain. Later, he began to study ptosis 
with the free and movable colon and its 
treatment, as advocated by Waugh and 
Coffey. He did not obtain the results 
to which he believed the patient was en- 
titled, but some relief was secured in 
the majority of cases. This caused him 
to think that there was some value in 
what was being done, but as yet the 
proper attack has not been made. Then 
one day he operated on a woman suffer- 
ing from acute pain in the right side, 
severe enough to require morphine for 
relief- He had previously removed the 
appendix during a hysterectomy for 
fibroid tumor. The patient did not have 
intestinal obstruction, because a barium 
sulphate meal went through the intestine 
in the proper period of time. A pendu- 


lous mobile colon twisted on itself was 
found. There was a distinct twisting to 
the left of the colon, just below the 
hepatic flexure, with subsequent kinking 
of the ileum at the ileocecal valve. The 
condition was not severe enough to cause 
obstruction and the intestine was normal 
in color. Three interrupted sutures 
were taken through the lateral white 
line of the cecum to the parietal 
peritoneum and tied. This was suffi- 
cient to give a hobbling effect to the 
colon, but certainly not enough to sup- 
port its weight and prevent ptosis. It 
did give, however, a straight terminal 
ileum, so that it entered the colon ap- 
proximately at a right angle as it should 
and was sufficient to prevent the intes- 
tine from twisting on itself again. The 
patient has had no recurrence of symp- 
toms in 6 years. Since that time the 
author has been doing this simple opera- 
tion in cases in which right-sided pain 
could not be attributed to other causes, 
with the result of apparently complete 
relief from the pain, generally a cessa- 
tion of the nervous symptoms, and a 
gain in weight. Because of this fact, 
the writer concludes that it is not the 
ptosis of the intestine or the ptosis of 
the ascending colon that is causing the 
trouble, but rather the rotation per- 
mitted by its insufficient attachments, 
with resultant twisting and narrowing 
of the lumen of the intestine just be- 
low the hepatic flexure and more or less 
ballooning or dilatation of the head of 
the intestine, accompanied by kinking 
of the terminal ileum caused by twisting 
of the intestine. 

Ulcerative Colitis . — A report on a 
series of 149 cases of chronic idiopathic 
ulcerative colitis seen during the past 20 
years in the wards of the Massachusetts 
General Hospital is given by L. S. 
McKittrick and R. H. Miller (Ann. 
Surg. 102:656 (Oct.) 1935). The pa- 
tients were all studied with particular 
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reference to the value of, and indica- 
tions for, surgical treatment. Every 
patient not responding to medical treat- 
ment was seen in consultation with a 
surgeon. Operation, if advised, was 
usually an ileostomy with complete ex- 
ternal diversion of the fecal stream. In 
a few cases in which the disease was 
localized, a more distal procedure was 
carried out. 

Variations in symptoms have resulted 
in occasional uncertainty as to diagnosis, 
particularly in the more acute cases. 
Rectal bleeding is an almost constant 
sign. Described as “streaks of blood,” 
it occurred in 87 per cent, of the cases. 
Massive hemorrhage occurs in about 5 
per cent, of cases and is often a serious 
symptom. Diarrhea occurs frequently 
without blood at the onset and is present 
in all cases at some stage of the disease. 
Constipation is not uncommon, espe- 
cially prior to the onset of acute symp- 
toms. In one of the cases reviewed, 
constipation alternated with diarrhea. 
The patient finally came to the hospital 
because of bleeding and failure of the 
bowels to move for 5 days. The onset 
may be sudden or gradual. In some 
cases a sudden chill and high fever 
initiate the attack. Recurring attacks of 
fever, marked prostration, rapid loss of 
weight and strength, and a tendency 
toward remissions and relapses are char- 
acteristic. Complications are frequent 
and may be serious. Perianal infections, 
polyneuritis, hemorrhage, and later poly- 
posis, are commonly sequelae of the 
disease. Physical examination may re- 
veal tenderness along the course of the 
colon. Laboratory examinations are im- 
portant. Proctoscopy represents the 
most important single method of exam- 
ination. In all of the cases reviewed its 
findings were positive. The outstanding 
characteristic is the diffuseness of the 
process. The red, granular, edematous 
mucous membrane, bleeding easily on 


slight trauma, ma}' be studded with 
small white dots representing small 
miliary abscesses which later break down 
to form superficial ulcerations. The 
ulcerations may be seen only with great 
difficulty or may coalesce to form lesions 
1 or 2 cm. in diameter. Next to procto- 
scopy, the most valuable diagnostic aid 
is x-ray examination with a barium 
enema. 

In the 149 cases reviewed, there were 
27 deaths, a mortality of 18 per cent. 
The chief causes of death were general 
peritonitis from perforation of the col- 
onic ulcers, widespread sepsis, pneu- 
monia, and abscess formation in the 
liver. 

Treatment. — The authors believe 
that the only surgical procedure indi- 
cated in ulcerative colitis is one which 
will give complete rest to the affected 
bowel segment by diverting the fecal 
stream externally proximal to the dis- 
ease. With few exception, this means 
ileostomy. In carefully selected cases, 
surgery has an important place in the 
management of intractable and serious 
ulcerative colitis. Ileostomy is the oper- 
ation of choice. Preceded and followed 
by blood transfusions, it is frequently 
a life-saving procedure. It was ulti- 
mately performed in 40 per cent, of the 
cases reviewed. Approximately 40 per 
cent, of the patients surviving ileostomy 
will later require removal of the dis- 
eased colon. The results after subtotal 
colectomy are excellent. 

According to R. B. Cattell (J. A. 
M. A. 104:104 (Jan. 12) 1935), surgi- 
cal treatment is of value in ulcerative 
colitis, particularly in the chronic cases 
complicated by fistulas, intestinal ob- 
struction, and recurrences of the acute 
exacerbations of the disease. In these 
cases the colon has little possibility of 
carrying out its function and serves as 
a constant source of infection. Trans- 
verse ileostomy may result in a remis- 
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sion. When performed, it must be con- 
sidered permanent. It is of greatest 
value in the chronic cases, but may be 
necessary in the acute cases. Complete 
colectomy may be necessary for relief 
and can be done with a low operative 
mortality if performed in divided opera- 
tions. It has been carried out in 3 
patients, who have remained well for 
1 year. Partial colectomy can be done 
in selected cases if the involvement is 
definitely limited to one segment of the 
colon. It was performed in 6 patients 
in this series. Ileostomy and colectomy 
are not suggested to replace the medical 
treatment of ulcerative colitis, but are 
presented as an aid in the management 
of the intractable and complicated cases. 

Twenty years ago ulcerative colitis 
was regarded as a disease belonging 
entirely to the field of internal medicine 
and the surgeon was called on only to 
treat certain complications that arose. 
The large number of methods of treat- 
ment employed today and the high mor- 
tality rate still prevailing make it obvi- 
ous that the ideal method of treatment 
has not yet been found. C. A. Kunath 
(Arch. Surg. 32:302 (Feb.) 1936) 
states that the surgical procedures that 
have been developed have one of the 
following purposes: (1) the provision 
of an avenue for direct irrigation of 
the diseased bowel {e. g., appendicos- 
tomy) ; (2) the establishment of a 

condition of physiological rest for the 
diseased bowel by diversion of the fecal 
stream (ileostomy) ; or (3) eradication 
of the disease (partial or total colec- 
tomy). On the whole, the results are 
still far from encouraging. While ileos- 
tomy is the accepted treatment in most 
clinics, the -more radical colectomy ap- 
pears to be gaining favor. 

During the past 4 years Kunath has 
treated a number of cases by the more 
conservative cecostomy or appendicos- 


tomy with subsequent irrigation of the 
diseased bowel through a tube. 

To evaluate the relative merits of the 
various operative procedures, he studied 
35 cases of chronic ulcerative colitis. 
He has found appendicostoniy and cecos- 
tomy with subsequent irrigation of the 
diseased bowel segments useful pro- 
cedures in selected cases. In IS cases in 
which this type of treatment was used 
the typical course was one of immediate 
improvement. However, this improve- 
ment is usually too encouraging, because 
it does not accurately portray the end- 
result. After about 1 year, it usually 
ceases. If the patient stops the irriga- 
tions, his general condition rapidly de- 
clines. X-ray examination shows the 
colon continuing to narrow and fore- 
shorten and gradually becoming of the 
“garden-hose” type. Cure results rarely, 
if ever. Kunath prefers to regard the 
irrigation type of therapy as a com- 
promise between strictly medical treat- 
ment and ileostomy. It seems to be a 
safer operation with less discomfort to 
the patient than ileostomy. The patient 
should not expect a cure and should 
be prepared to accept the tube as a 
peniianent handicap. Moreover, he must 
face the possibility that more radical 
surgical intervention may be necessary 
later. Cecostomy and appendicostoniy 
improve the general condition and render 
the patient a better risk for subsequent 
more radical surgery. They are contra- 
indicated when the disease is in the 
acute phase with many stools and a high 
fever, as irrigations at this time may 
provoke further bleeding and even 
spread the disease. There is no ideal 
method of treatment that can be ap- 
plied routinely to all cases, Kunath be- 
lieves that at the present time surgery 
has something definite to offer, but the 
procedure used must be that which best 
meets the requirements of the individual 
case. 
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Diverticulitis of Colon, — Diag- 
nosis. — ^J. Masson (Rev. med. de la 
Suisse Rom. 56:154 (Mar. 10) 1936) 
is convinced that diverticulitis of the 
colon occurs more frequently than has 
been supposed, as he has seen 4 cases 
within a relatively short time. Statistics 
on the incidence of the condition from 
different clinics vary widely, undoubt- 
edly because of differences in the tech- 
nic of the x-ray examination. The 
symptoms of the disease also vary and 
do not suggest the diagnosis. In 2 of 
the author’s cases the presence of a 
carcinoma of the colon was suspected 
before x-ray examination. 

The use of the opaque meal is rarely 
sufficient to show diverticulitis of the 
colon. However, in one of the author’s 
cases it suggested the presence of the 
condition and the diagnosis was later 
confirmed by the use of an opaque 
enema. The procedure followed in 
Masson’s cases is as follows : 

The evening- before the examination is to 
be made, castor oil is administered unless 
there is some clinical contraindication to the 
use of a purge, and an enema of plain warm 
water is given. Another warm water enema 
is given about hours before the x-ray 

examination. The enemas must be given care- 
fully and under low pressure. 

The opaque enema of barium or thorium 
is given under fluoroscopic control. While this 
fluoroscopic study is necessary, it does not 
always reveal the presence of diverticulitis. At 
least 2 x-ray pictures are taken, one when the 
colon is filled with the opaque substance and 
the other when the opaque enema has been 
largely evacuated, to show the mucosa in re- 
lief. In some cases the diverticulum filled with 
the opaque medium is seen distinctly. In 
others, the image is less clear, being obscured 
by spasm of the colon. Under the latter cir- 
cumstances the x-ray pictures taken after 
evacuation of the opaque enema is of special 
value. 

The clinical diagnosis of diverticulitis 
is of importance, especially in cases in 
which the symptoms resemble those of 
carcinoma. Diverticula are found most 


frequently in the descending colon, espe- 
cially the sigmoid. 

Villous Tumors of Colon and 
Rectum, — H. Junghanns (Ergebn. d. 
Chir. 38:1, 1935) reports a continua- 
tion of the investigation begun by 
Schmieden and his coworkers concern- 
ing the etiolog}’' of cancer of the large 
intestine. It demonstrates that polyps 
are of etiological importance in this 
cancer since, of 130 operative specimens, 
70 per cent, showed an unquestionable 
relationship to intestinal polyps. Of the 
cancers of the colon and rectum which 
developed from polyps, only 27 be- 
longed to the villous tumor group. These 
27 lesions and 1 previous cancer were 
subjected to exact path ologicoanatomi cal 
and clinical investigation. The findings 
are reported with detailed clinical histor- 
ies and 51 illustrations, the most inter- 
esting of which are the roentgenograms. 
The latter show a characteristic surface 
picture since, because of the segmented 
and cleft surface, the opaque medium 
produces corresponding opaque and 
transparent shadows. 

Classification of villous tumors ac- 
cording to their benignancy or malig- 
nancy resulted in the recognition of 3 
groups : ( 1 ) those which are absolutely 
benign; (2) those with precancerous 
changes in the epithelium, always in the 
middle part; and (3) malignant tumors. 
The first indication of the formation of 
a true cancer is the appearance in the 
center of an ulcer with a hard base (in 
24 of 28 cases). In half of the cases 
there was a colloid cancer. The villous 
tumors are to be placed in Group 2 of 
the Schmieden-Westhues classification. 
In cases of villous tumor there is usu- 
ally a long history of an especially copi- 
ous and annoying discharge of mucus so 
that the patient has frequently been 
treated for colitis. As a rule, the lesidn 
is situated low in the rectum. 
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Because of the tendency toward 
malignant degeneration, the treatment 
should always be radical, as in car- 
cinoma. 

F. W. Rankin (Ann. Surg. 102:707 
(Oct.) 1935) gives an additional report 
of a series of 5 cases of colectomy 
for diffuse adenomatosis and compli- 
cated chronic ulcerative colitis. Six 
cases were reported previously in which 
the entire colon and rectum were re- 
moved by multiple procedures. In 4 of 
the present series the colon was re- 
moved down to the rectosigmoid junc- 
ture; in the other, total colectomy was 
done. In 2 cases of the chronic ulcera- 
tive colitis variety it is probable that 
the rectum will have to be removed sub- 
sequently, although the patients show 
marked improvement. In one case, the 
reestablishment of the continuity of the 
gastrointestinal tract was carried out at 
the third stage following destruction of 
the rectal polyps by fulguration. There 
was one operative death following the 
second stage colectomy ; in this case 
fulguration had been carried out on the 
rectal polyps and the plan was to trans- 
plant it subsequently at a third maneuver 
into the terminal ileum. The disappear- 
ance of diffuse rectal polyps following 
vigorous fulguration is surprising and 
encourages the belief that this plan, 
which has heretofore been considered 
an alternative one and available only 
when the rectal polyps were few, may 
be available to a great many more of 
these cases. Technical steps of impor- 
tance are the preservation of the 
omentum in the chronic ulcerative colitis 
group and in the case of adenomatosis 
when there is no suggestion of a malig- 
nant condition. A second technical point 
of advantage is the method of handling 
the rectal stump, which turns in with 
difficulty in many of the polyposis cases 
arid not at all in the chronic ulcerative 
colitis variety. The stump must be 


closed over as accurately as possible, 
covered with whatever tissues are avail- 
able and, if there is any question of 
leakage, wrapped in iodoform gauze and 
a rubber tissue to establish a drainage 
track in the event that the suture line 
fails to hold. Of the 11 patients, 1 died 
18 months following the complete oper- 
ation from recurrence of carcinoma, 
which had developed on the polyps and 
which was diagnosed at exploration. A 
second patient died 2 years later follow- 
ing a hysterectomy performed elsewhere. 
One patient died in the hospital follow- 
ing the second stage operation, and the 
remaining 8 patients are alive and well 
and have all returned to their various 
occupations. 

Carcinoma of Colon. — Symptoms 
AND Diagnosis. — Accoi'ding to E. E. 
Shaw (J. Iowa M. Soc. J. 25:528 
(Oct.) 1935), the symjitoms and signs 
of carcinoma of the right half of the 
large intestine arc not diagnostic but 
suggestive. They are : pain, usually a 
dull inconstant jiain, fairly well local- 
ized to the right side ; indigestion of a 
vague type ; anemia and weakness, the 
anemia being marked, with a red count 
often near 3,000,000, a decreased hemo- 
globin, and a picture suggestive of perni- 
cious anemia; change of intestinal habit 
of the patient, whether constipation, 
diarrhea, or alternation of the two ; oc- 
cult blood in the stool, which is a fairly 
constant finding, but melena is usually 
a late symptom in lesions of the right 
colon; a tumor mass in the right ab- 
domen, usually movable and somewhat 
tender, which is often found and is the 
presenting symptom ; loss of weight and 
cachexia as late manifestations, usually 
meaning a far advanced case, and x-ray 
observations. 

Signs and symptoms of carcinoma of 
the left half of the colon are : obstruc- 
tion, either complete or partial ; change 
in the intestinal habit, again the most 
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constant symptom, being usually a pro- 
gressive constipation ; blood and mucus 
in the stools of practically all these 
patients ; rumbling, visible peristalsis ; 
the feeling and hearing of gas and liquid 
feces as they pass through the con- 
stricted portion of the colon, which is 
frequently noted and the patient may 
even be able to localize the lesion by 
these symptoms ; a tumor mass, not 
often found, owing partially to the 
smaller size of most of these tumors 
and also to the fact that the sigmoid is 
deeply situated and not easily palpated 
(rectal examination will reveal many of 
these tumors), and x-ray observations. 

In the differential diagnosis the most 
common conditions that cause confusion 
are chronic ulcerative colitis, tubercu- 
lous colitis, diverticulitis, appendical ab- 
scess and functional diseases of the 
colon. These are probably best treated 
for a short time as functional cases, 
after which a careful reexamination 
should be made for persistence of the 
defects. 

The importance of physical methods 
of examination in diseases of the ab- 
domen, particularly of palpation in vari- 
ous positions, is stressed by V. I. Mirer 
and M. M. Langer (hfovy khir, arkhiv. 
33:76, 1935). Early resort to x-ray 
examination of the gastrointestinal tract 
and to exploratory operation are stressed. 
Colonic cancer may be operated on even 
in the advanced stage, because it grows 
slowly and is late in giving rise to dis- 
tant metastases. Resection of the in- 
volved segment must be liberal, because 
of the fact that the colonic cancer ex- 
tends not only locally, but likewise along 
the length of the intestinal wall. The 
authors recommend that in cancer of the 
cecum the entire right colon and the 
right third of the transverse colon, and 
in cancer of the sigmoid the entire left 
colon and the left third of the transverse 
colon be resected. 


The subjective symptoms of colonic 
cancer may be grouped under the term 
“colic-like discomfort.” Occult bleeding 
in the presence of colic-like discomfort 
constitutes a most suggestive sign of 
colonic cancer. In the neglected cases 
the cancer involves the peritoneum, 
spreads rapidly and gives rise to car- 
cinomatous peritonitis. 

Clinical experience favors the one- 
stage operation, extending its indications 
even in the presence of manifestations 
of acute ileus. The authors prefer the 
side-to-side anastomosis, 3 rows of 
intestinal suture, and covering the anas- 
tomosis with omentum or appendices 
epiploicse. The abdomen is closed tight 
and posterior incision is added when 
drainage is indicated. In one-third of 
their cases, the growth extended into 
the retroperitoneal connective tissue. 
Their late results were quite encour- 
aging. The presence of carcinomatosis 
of the peritoneum constitutes an absolute 
contraindication to the radical operation, 
while fixation of the growth constitutes 
a relative contraindication, resection 
being occasionally still possible in the 
latter. 

Pathology in Relation to Treat- 
ment. — The behavior of a growth in 
the colon depends not only on the his- 
tological character, but also on the soil. 
The family history in these cases is 
important, and there is without doubt 
a considerable tendency for the disease 
to run in families. Space will not per- 
mit discussion of the relationship be- 
tween adenoma and adenocarcinoma in 
the colon, but there is good evidence to 
show than an adenocarcinoma frequently 
develops in an adenoma. It is also 
known that multiple adenomatosis of 
the colon runs in families, and that 
sooner or later the victims of this dis- 
ease will develop one or more carci- 
nomas and that these families tend to 
die out. 
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C. Gordon- Watson (Practitioner 126: 
121 (Feb.) 1936) points out that it is a 
noticeable feature of colon growths that 
the large proliferative type, most fre- 
quently met with in the transverse colon, 
tends to be less malignant and less prone 
to invade the glands than the small 
scirrhous type, which ulcerates early, and 
is more prone to invade the glands ; the 
latter, like the primary growths, are 
usually hard and small when involved. 
When, however, with a growth in the 
transverse colon there is malignant in- 
vasion of the glands, the prognosis is 
poor, because the superior mesenteric 
group around the aorta are frequently 
involved. Consequently, large growths 
with adhesions and without metastases 
should not be regarded unfavorably, but 
looked upon as evidence of good re- 
sistance. Prognosis must be considered 
good in this type of case if a satisfactory 
radical operation can be performed. In 
some instances large, soft glands are 
encountered in the proliferating or en- 
cephaloid type of growth, and it is im- 
portant to note that these often prove 
to be inflammatory. 

When, however, an adenocarcinoma 
is primarily colloid in character, the 
prospects of a cure are greatly dimin- 
ished. In colloid cases growth is more 
rapid, the peritoneum is invaded early, 
and free fluid quickly forms. Metastasis 
spreads widely in the glands, which grow 
to a large size. If a growth is recognized 
as colloid in type, less risk to life should 
be taken, when considering the advisabil- 
ity of radical treatment, because prog- 
nosis is not good, even with ideal surgical 
procedures. In contrast to a primary 
colloid growth, mucoid degeneration in 
an adenocarcinoma is evidence of a low 
grade of malignancy. The histology of 
the primary colloid is distinct from 
mucoid degeneration and characterized 
by cells with large signet-like nuclei. 


Surgical Treatment. — As stated 
above, there are few sitixations in the 
body where radical operation for car- 
cinoma offers such promising results, 
especially in early cases. It is equally 
true that there are few surgical fields 
where judgment and experience play 
so important a part in relation to results. 
While it is true that in cases favorable 
for radical surgery the prognosis is good, 
meticulous care is required for radical 
surgery to be successful. The blood 
supply of the colon is not so good as 
that of the stomach; the contents of the 
colon are dangerously infective to the 
peritoneum, and gas distention after 
resection may be disastrous if there 
is no safety valve. The toxic state of 
the bowel behind a growth is a definite 
menace to aseptic surgery. Risks are 
far greater than in the case of gastric 
resection, and statistics from all sources 
show that the operative mortality rate 
for colon resections is high, whereas the 
ratio of recurrence is low, in comparison 
with gastric resections. In radical 
surgery for cancer of the colon and 
rectum the higher the “operability” rate, 
the higher the “mortality” rate and vice 
versa. If radical surgery is reserved for 
the freel}"- mobile case, both the opera- 
tive mortality rate and the ratio of recur- 
rence will be low, and in estimating the 
value of statistics in these cases, the pro- 
portion treated by radical measures to 
those treated by palliative measures 
should be known. This is true for 
surgery of the rectum as well as for the 
colon. There can be no doubt that many 
cases of carcinoma of the colon which 
are adherent to the parietes, or to other 
viscera, can be mobilized and resected 
with good end-results in a high per- 
centage of cases, a percentage which is 
necessarily lower than in freely mobile 
cases. Resections which deal with the 
proximal colon, where the contents are 
fluid, have a lower mortality rate than 
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with the distal colon, where the contents 
are solid. Every case with a growth in 
the distal colon is potentially obstructed. 

Preliminary Drainage . — Drainage first 
spells “safety first.” It must be laid 
down as an axiom that preliminary 
drainage reduces the mortality rate of 
radical surgery to about one-half, and 
that in the absence of preliminary drain- 
age, measures must be adopted at the 
time of resection to prevent postopera- 
tive distention, and if distention occurs, 
to avoid leakage at the anastomotic line, 
by means of a safety valve which will 
allow the escape of gas and fluid. It is 
universally agreed that resection and 
anastomosis should never he performed 
in the presence of acute or subacute 
obstruction, and that a preliminary 
cecostomy or colostomy is usually the 
wise course to adopt. Opinions differ as 
to the respective merits of a so-called 
“blind” cecostomy (f. e., a cecostomy per- 
formed without exploration of the ab- 
dominal cavity and often under local 
anaesthesia) and an exploratory lap- 
arotomy to locate the seat of obstruc- 
tion followed by a cecostomy or in 
some cases colostomy. The main argu- 
ment against a “blind” cecostomy is the 
possibility of a mistake in diagnosis. 
The strongest argument in its favor is 
that the mortality of the operation, in 
acute cases, is definitely lower than it is 
for the exploratory method. It is im- 
portant to note that left-sided obstruc- 
tion is not always relieved by cecostomy. 

'When obstruction is subacute, the case 
for “blind” cecostomy is not so strong. 
In some of these a freely mobile growth 
can be safely marsupialized and the 
colon drained by the method of Paul, 
or some variant of Paul’s operation, 
though it is doubtful if the end-results 
of cases treated by this tj^se of opera- 
tion can be compared with planned re- 
sections in the quiescent period. It may 
not always be possible to remove the 


mesentery as freely as is desired in a 
Paul’s operation, and the resulting anas- 
tomosis will not have that freedom in 
the abdominal cavity which is desirSble 
and can often be secured by resection 
in the quiescent period. 

Results. — The results obtained in 116 
cases of carcinoma of the colon at the 
Malmo General Hospital between 1917 
and 1931 are given by F. Koch (Arch, 
f. klin. Chir. 184:39 (Nov. 18) 1935). 
Palpation of the tumor was possible in 
48 per cent, of the cases while the correct- 
ness of the x-ray diagnosis w’as estab- 
lished in 75 per cent. Operation was 
possible in only 40 per cent, of the 
cases. Primary resection was favored 
as the operation of choice and was 
carried out in 42 cases. The immediate 
mortality was 16.6 per cent. Acute 
obstruction complicated 32.7 per cent, 
of the 116 cases. A follow-up study 
established that 66 per cent, of the cases 
in which radical operation was performed 
were free from recurrence after 5 years. 

In a report from Johns Hopkins 
Hospital by T. S. Raiford (Ann. Surg. 
101 : 863, 1935) concerning 192 cases of 
cancer of the colon and 319 cases of 
cancer of the rectum since 1889, he 
shows that 53 per cent, of the patients 
entering the hospital with carcinoma of 
the rectum were inoperable. Of those 
subjected to resection, 22.2 per cent, died 
from the effects of the operation. Of 
those surviving the operation, 60.9 per 
cent, died of recurrence, and 39.1 per 
cent, were presumably cured. 

Technic in Surgery of Colon. — The 
complex and the complicated in surgery 
of the large intestine is discussed by 
G. Gordon-Taylor (Proc. Roy. Soc. 
Med. 29:343 (Feb.) 1936). The author 
calls attention to anatomicopathological 
conditions of the large intestine and their 
bearing on operative surgery. A neo- 
plasm of the large intestine may be com- 
plicated by other conditions. Surgical 
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interference for disease of the gall- 
bladder may result in the discovery of 
an unsuspected carcinoma of the large 
intestine. Pain in the right iliac fossa 
in middle age or later life always should 
awaken the suspicion that a constricting 
carcinoma of the distal part of the colon 
is present. The surgeon may first come 
in contact with a neoplasm of the colon 
when a carcinomatous ulcer or a stercoral 
ulcer above the stricture undergoes 
perforation. When extraperitoneal leak- 
age occurs, a localized abscess which may 
be formed may be opened and the growth 
satisfactorily excised subsequently. 

Volvulus of a segment of large intestine 
containing a growth may demand opera- 
tion because of the urgency of the symp- 
toms. An invaginated growth may pre- 
sent at the anal orifice or, by producing 
acute abdominal enlargement, may give 
the first evidence that a colonic tumor is 
present. A pelvic tumor may prove to 
be a Krukenberg tumor. Hydrocele that 
develops suddenly may prove to be of 
tuberculous or neoplastic origin. 

Anatomical abnormality may compli- 
cate otherwise apparently simple opera- 
tions, The left portion of the colon may 
cling to the midline and have a short 
mesocolon. The transverse colon may 
be concealed by a distended small bowel. 
The embryonic midgut may have failed 
to rotate. The right side of the colon 
may be extended above the liver to the 
diaphragm. More infrequently the colon 
may be in the thorax. 

The gravity of intestinal resection 
and anastomosis will be influenced to a 
degree by the number of lines of surgical 
suture, but the operative prognosis is 
dependent upon a number of factors. 
The author believes that in complicated 
or plurisegmental removal of the bowel 
for cancer the immediate risk to life is 
not greatly increased by radical opera- 
tion. Cases in which plurisegmental 
resection is performed for cancer of the 


large bowel may be divided into the 
following 5 groups : ( 1 ) those in which 
involvement of the abdominal wall is 
marked; (2) those in which the growth 
has infiltrated other portions of the 
alimentary tube; (3) those in which 
some additional segment of the ali- 
mentary canal other than the bowel is 
involved in the growth ; (4) those in 
which a solid viscus, or a hollow viscus 
unconnected with the alimentary ranal^ 
is involved by the growth; and (5) 
those in which multiple resection is 
necessary because of some complicating, 
accidental, or concomitant condition un- 
connected with the primary neoplasm. 
The author believes that the debatable 
point is the prospect of prolonged sur- 
vival rather than immediate risk to life. 

Pelvic infection may necessitate re- 
section of the large intestine. Nontuber- 
culous granuloma appears to be especially 
frequent in the cecum and is readily 
mistaken for tuberculosis. Certain forms 
of acute intestinal obstruction may de- 
mand double resection of the bowel, one 
of the segments being colonic. Survival 
from multiple resection of the bowel for 
gunshot injury is rare. For cure, anas- 
tomotic ulcers consequent on gastro- 
jejunostomy demand resection of the 
stomach and jejunum and perhaps also 
of the colon. Resected intestine with 
its mesenteric attachments left intact 
may be used to construct a vagina or 
to replace segments after resection, as 
in cases of diverticulitis. The author 
has encountered only 1 case of gangrene 
of the large bowel attributable to mesen- 
teric occlusion. 

A complex and complicated technic 
requiring from 2 to 5 operations for 
the removal of a cancerous segment of 
colon is defended. Grey Turner admits 
an operative mortality of 12 per cent., 
while holding that ultimately it may be 
reduced to 5 per cent. In resecting a seg- 
ment of the distal part of the colon, the 
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author establishes a prophylactic cecal 
anus. For many growths in the distal 
part of the colon, diverticulitis, volvulus 
and megacolon, he is using the exterior- 
ization method of Paul-Mikulicz 
more and more frequently. In 84 cases 
in which he performed a simple colec- 
tomy by this technic the mortality was 
only 2.4 per cent. An operation in one 
stage is safe in many cases of cancer of 
the right side of the colon, especially if 


even though in 1891 Councilman and 
Lafleur, in their extensive and complete 
clinical and pathological investigations, 
definitely showed the amebse could pro- 
duce solitary and multiple liver abscesses, 
it was not until Sir Leonard Rogers in 
1902 established that solitary ‘‘tropical” 
abscess was invariably the result of 
amebic infection. In a consideration of 
liver abscess, it is important from a 
prognostic and therapeutic standpoint to 
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Fig, 3, — Graphic representation o£ incidence of various clinical manifestations both in amebic 
and nonamebic abscesses of liver. (Ochsner and De Bakey : Am. J. Surg.) 


enterostomy is performed above the 
anastomosis and a catheter is inserted. 
For other cases, some type of exclusion 
operation in two stages is advocated. 
In cases of chronic ulcerative colitis the 
Coffey operation replaces a dangerous 
one-stage operation by a safe three- 
stage intervention. The author concludes 
that radical, complex, multiple resections 
often repay the enterprising surgeon in 
dealing with cancer of the colon. 

LIVER.— AMEBIC ABSCESS.— 

Up to the beginning of the present 
century, relatively little was known con- 
cerning the etiology of solitary abscesses. 
A. Ochsner and M. DeBakey (Am. J. 
Surg. 29:173 (Aug.) 1935) state that 


differentiate amebic from pyogenic ab- 
scesses. A rational consideration of liver 
abscess is not possible unless tliis dif- 
ferentiation is made. Such differentia- 
tion is imperative, because in amebic 
hepatic abscess the prognosis is good 
and the treatment relatively simple, 
whereas in pyogenic abscess the prog- 
nosis is extremely grave and the treat- 
ment more difficult. 

The authors have made a study of 
73 cases of amebic abscesses of the liver. 
They found the average age was 44 
years. The ratio of males to females was 
8 to 1. 

A history of an antecedent diarrhea 
was given in 59.6 per cent.; 17.4 per 
cent, showed amebse in the abscess, and 
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36.1 per cent, showed amebse in the 
stool in those cases in which these ex- 
aminations were performed. 

The principal symptoms and signs 
were pain and tenderness, being found 
in 79,4 per cent. Fever and enlargement 
of the liver were found in 69.8 and 65.7 
per cent., respectively. A diagnosis of 
amebic hepatitis was made preopera- 
tively in 68.4 per cent. Positive x-ray 
diagnoses were made in 87.7 per cent. 


The prognosis in amebic hepatitis de- 
pends largely upon the presence of 
secondary infection and the type of 
operation used. In a series of 4035 
cases collected from the literature, and 
including the authors’ own cases, in 
which open operation was used, 1908 
(47.2 per cent.) ended fatally. In a 
similar series of 459 treated conserva- 
tively there were 32 deaths, a mortality 
rate of 69.9 per cent. 



Fig, 4.~-Diagrammatic drawing showing bulging upward into lower lung field of a localized 
hepatic abscess. ^ In antenor-postenor roentgenogram (a) bulging is in medial portion of lung 

(o4sMr“nd Am”j®®Surjr anteriorly than posteriorly. 
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abscess^foHo\^dng^Sptae o£^ elevation of diaphragm in subphrenic 

obliteration of cardioohrenic ^ antpor-postenor roentgenogram (a) there is 

(b) there is an obliteration of aiiterinf being urunvolved. In lateral roentgenogram 

free. (Ochsner and De Bakey • Am J Surg posterior costophrenic angle being 
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In the authors’ series o£ 70 cases in 
which treatment was used, 10 suc- 
cumbed, a mortality of 14.2 per cent. 
Forty-six were operated upon with 9 
deaths, a mortality rate of 19.5 per cent. 
Of these, 16 were operated upon, em- 
ploying the transpleural approach, with 
4 deaths, a mortality rate of 25 per cent. 
Fourteen were operated upon through 
a right rectus incision with a 21.4 per 
cent, mortality rate. Seven had simple 


(May) 1936) report in considerable 
detail a case of amebic abscess of the 
liver which was treated by multiple 
aspirations and the simultaneous injec- 
tion of emetine intramuscularly and 
into the abscess cavity. 

Case History . — ^The patient was a man 52 
years of age who was admitted to the hospital 
with a 2 months’ history of pain in the lower 
right side, swelling in the right upper quad- 
rant of the abdomen, diarrhea, and blood in 
the stools. Examination revealed a friction 



Fig. 6 . — Diagrammatic drawing showing changes in roentgenogram obtained in subphrenic 
abscesses resulting from intraabdominal infection aside from liver abscess. In anterior-posterior 
roentgenogram (a) there is obliteration of costophrenic angle, whereas in lateral roentgenogram 
(b) there is an obliteration of posterior costophrenic angle. (Ochsner and De Bakey : Am. 
Jt Surg.) 


incision and drainage over a presenting 
mass, with a 14.2 per cent, mortality rate. 
Nine had retroperitoneal operations with 
an 11.1 per cent, mortality. 

The lowest mortality rate (4.1 per 
cent.) was obtained in 24 cases treated 
conservatively by aspiration and the use 
of amebicides. 

The treatment of amebic hepatic ab- 
scesses which are not secondarily in- 
fected consists of aspiration and the 
use of amebicides and open operation 
should be employed only in those cases 
in which there is infection with pyogenic 
microorganisms . 

H. A. Royster, H. B. Haywood and 
W. W. Stanfield (Ann. Surg. 103 : 794 


rub over the right sixth interspace anteriorly 
and a tense swelling in the right upper quad- 
rant of the abdomen. The liver was enlarged 
upward to the third rib and downward to a 
point 3 inches below the costal arch. The 
temperature was 103° F. (39.4® C.) and the 
leukocyte count 18,000. The protozoa of enda- 
meba histol 3 rtica were found in the stools* 
X-ray examination confirmed the clinical diag- 
nosis of abscess of the liver. 

The treatment consisted of multiple aspira- 
tions of the liver abscess through the midline 
and the simultaneous injection of emetine both 
intramuscularly and into, the abscess cavity. 

During his convalescence the patient de- 
veloped pleurisy with effusion on the right 
side. Seven liver aspirations were performed. 
The patient was discharged completely well 
approximately 6 weeks after his admission to 
the hospital. 
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In discussing the literature the authors 
state that aspiration has been performed 
previously as a curative measure, and 
that emetine injected intramuscularly is 
a specific against the disease. They have 
given intramuscularly 1 grain (0.065 
Gm.) of emetine daily for 10 days. 

NONPARASITIC CYSTS OF 
LfIVER. — Solitary nonparasitic cysts of 
the liver are rare. Fewer than 100 cases 
have been reported. C. Lenormant and 


of her diet and sent to a watering place 
for two seasons. During the second 
season the tumor developed. Examina- 
tion on her admission to the hospital dis- 
closed a tumor of the liver. Operation 
by marsupialization was followed by 
uneventful recovery. 

The majority of nonparasitic cysts of 
the liver are cystadenomas with an epi- 
thelial lining which is generally made up 
of a single row of high cylindrical or 
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Fig. 7.— Graphic representation of inortality rate obtained in present series by various 
types of therapy. (Ochsner and De Bakey : Am. J. Surg.) 


J. Calvet (J. de chir. 45:715 (May) 
1935) present a tabular summary of 66 
cases collected from the literature, refer 
in addition to 25 cases reported without 
detail by Mayo and Harrington, and 
bring up to date, the bibliography pub- 
lished in the Annals of Surgery by 
Jones in 1923. 

They then report a case of their own, 
that of a woman 46 years old who en- 
tered the hospital- with an epigastric 
tumor. The patient had been well up 
until 2 years previously, when she began 
to have digestive disturbance and epi- 
gastric pain not related to the taking 
of food. She was treated by regulation 


cubical cells very similar to those of the 
epithelium of the hepatic ducts. Some- 
times the epithelium is flattened and 
polyhedral, particularly in large cysts 
in which it seems to have been affected 
by intracystic pressure. These cysts are 
benign tumors originating from ab- 
normal proliferation of the intrahepatic 
hue ducts. There are no very character- 
istic clinical symptoms except pain and 
the tumor itself, which may be quite 
large and often fluctuating. The bi- 
ological reactions for echinococcus cyst 
are negative. The tumor increases in 
size slowly and progressively. Like other 
gland cysts, it may be complicated by 
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hemorrhage, rupture, torsion, or com- 
pression. It may simulate various other 
abdominal conditions. Even after the 
diagnosis of liver cyst has been made and 
operation has been begun, it is necessary 
to rule out cysts due to dilatation of the 
extrahepatic bile ducts, lymphatic and 
blood cysts, and dermoid cysts, which 
are much rarer. 

The preferable treatment is total ex- 
cision if there is a line of cleavage 
between the cyst and the liver paren- 
chyma. If there is no line of cleavage 
and it is necessary to incise the liver 
parenchyma, the operation is difficult 
technically and there is danger of serious 
hemorrhage. Under such conditions 
marsupialization is to be preferred. 

SUBPHRENIC ABSCESS.— R. L. 
Masciottra and R. V. Chilese (Rev. med. 
quir. de patol. fern 3 : 519, 1935) present 
a systematic and comprehensive discus- 
sion of subphrenic abscesses, a review of 
the recent literature, and complete re- 
ports of 7 cases. The classification which 
the authors consider the most practical 
is: suprahepatic abscesses (right and 
left) ; subhepatic (anterior, posterior, or 
in the lesser peritoneal cavity) ; and 
retroperitoneal abscesses. They believe 
that a serous pleural exudate is a usual 
accompaniment of subphrenic abscesses 
even in an early stage and does not 
necessarily imply a late diagnosis. They 
regard the induction of pneumoperi- 
toneum for diagnosis as unjustifiable, 
but discuss at length the importance of 
x-ray examination for diagnosis and 
the injection of lipiodol after evacuation 
of the abscess for study of the relation- 
ships of the cavity. They emphasize 
particularly the finding of bile mixed 
with the pus since, as judged from the 
literature, this feature has been neglected 
and the study of biliary peritonitis and 
pyobiliary abscesses is still undeveloped. 
For right and left superior and inferior 
subdiaphragmatic abscesses they have 
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found Ochsner’s anterior extraperi- 
toneal approach to be best. 

As all of the cases they report w'ere 
those of women, the incidence of hepatic 
and biliary lesions was unusually high as 
compared with that of gastrointestinal 
lesions. In 2 cases the subphrenic ab- 
scess was the result of cholecystitis and 
in 1 case each, of multiple suppurating 
hydatid cysts of the liver, appendicitis, 
and perforated gastric ulcer. In 5 cases 
the absecess followed an operation. The 
interval between the operation and the 
appearance of the symptoms varied from 
5 to 35 days. Two of the abscesses were 
right superior, 3 were subhepatic, and 1 
was retroperitoneal. In 1 case a right 
and left superior abscess w'ere found. 
There were 3 deaths. 

CIRRHOSIS OF LIVER.— A dis- 
cussion of cirrhosis of the liver by E. 
C. Henrikson (Arch. Surg. 32:413 
(Mar.) 1936) is given according to the 
classification of Bell : ( 1 ) portal cir- 

rhosis, (2) obstructive biliary cirrhosis, 
(3) pigmentary cirrhosis, and (4) syph- 
ilitic cirrhosis. 

Etiology . — The etiology of cirrhosis 
is obscure. Alcohol is now regarded as 
of less importance as a cause than it was 
formerly believed to be, but the evidence 
presented by the statistics showing a 
sharp decline in the number of cases of 
cirrhosis diagnosed after prohibition sug- 
gests that there is some relationship 
between its use and the occurrence of 
portal cirrhosis. Among other causative 
agents taken into the gastrointestinal 
tract are spices, chloroform, arsenic, and 
copper. The hypothesis that portal cir- 
rhosis is due to toxins brought to the 
liver by the portal system seems to be 
supported by experimental and clinical 
observations. 

Symptoms and Diagnosis . — In the 
diagnosis of cirrhosis of the liver, cardiac 
and renal pathological conditions must 
be ruled out. The most common symp- 
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toms are referable to the gastro-intestinal 
tract. Of 162 cases, such symptoms oc- 
curred in 126. They include abdominal 
pain or discomfort, nausea, vomiting, 
constipation, diarrhea, anorexia, hema- 
temesis, and melena. Other common 
symptoms are weakness, malaise, edema, 
dyspnea, jaundice and nocturia. The most 
common physical finding is ascites. This 
was present in 121 of the 162 cases cited. 
The next most frequent sign is a palpable 
liver. Frequently there is a cardiac 
murmur and albumin, and casts are 
found in the urine. The most common 
cause of death is hepatic insufficiency, 
which often leads to coma before death. 

Treatment . — ^The best results from 
medical management are obtained by 
adherence to a rigid dietary regime. 
There is good experimental and clinical 
evidence to show that a high carbo- 
hydrate diet protects the liver and com- 
bats hepatic insufficiency. The diet 
should exclude alcohol, eggs, spices, con- 
diments, and fats. Dehydration by 
catharsis, limitation of the fluid in- 
take and diuresis helps to combat the 
ascites and edema. In the author’s cases 
treated only by medical management, the 
length of life after the onset of ascites 
was 16 months. 

When surgical intervention is con- 
sidered, the patients must be carefully 
selected. According to Talma, operation 
is contraindicated in the presence of: 
(1) a high-grade disturbance of the 
function of the liver, (2) icterus, (3) 
xanthoma, and (4) pruritis. If the 
patient is a poor surgical risk, para- 
centesis may be the only procedure 
possible. Other methods of draining the 
ascitic fluid, such as Ruotte’s sapheno- 
peritoneal anastomosis, Handley’s 
femoral canal drainage, and the use of 
collar-button-like tubes for subcutane- 
ous drainage, are said by many to give 
good results in some cases. Operations 
to establish collateral circulation, such 


as the Talma-M orison omentopexy or 
some modification of it, also give good 
results in selected cases. The more 
formidable procedures for establishing 
a shortcircuit to relieve the liver of some 
of the blood entering from the portal 
system, such as the formation of an eck 
fistula or anastomosis of the superior 
mesenteric vein and the inferior vena 
cava, should be used only for especially 
selected and well-prepared patients. 

Of Henrikson’s series of 19 patients 
operated upon for cirrhosis, 67 per cent, 
died within 1 year after the operation. 
Of 31 patients with cirrhosis subjected 
to operations of another type, 77.4 per 
cent, died within 1 year. In Henrikson’s 
cases the average duration of life after 
operation was 5 months, whereas in 
cases treated medically it was 18.3 
months. 

A study of 22 adequately followed 
cases of portal cirrhosis of the liver with 
ascites, which were treated by omento- 
pexy is outlined by R. S. Grinnell 
(Ann. Surg. 101:891 (Mar.) 1935). 
Fifteen of the patients were males. The 
youngest patient was 12 years old and 
the oldest 68 years. The average age 
was 41 years. The average duration of 
symptoms before the operation was 11 
months. Forty-three per cent, of pa- 
tients gave a history of alcoholic excess. 
Jaundice was present in only 21 per cent, 
and was mild. Ascites was present in 
every case. Its average duration before 
the operation was 6 months. The opera- 
tion performed was either the Schiassi 
modification of the Talma-Morison 
technic with suture of the omentum to 
the parietal peritoneum or some other 
variation in which the omentum was 
placed in the properitoneal tissues or in 
or between the split rectus muscle fibers. 

Six (27 per cent.) of the patients died 
within 11 days after the operation. Of 
the remaining 16 cases, 12 died later, 2 
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(9 per cent.) are living, and 2 could 
not be traced after a year. The two who 
are still living are free from symptoms 
after 5 and 17 years, respectively. Seven 
(32 per cent.) of the patients, who 
were classed as benefited, survived the 
operation for % to 10^ years. Thirteen 
(59 per cent.) were not benefited. Six 
of the latter died soon after the opera- 
tion. The remaining 7 showed a pro- 
gressive course uninfluenced by the op- 
eration and died after from 3 weeks to 
6 months. 

The 2 patients who are still alive and 
free from symptoms and 2 who were 
benefited showed evidence of a collat- 
eral portal circulation at the time of the 
operation, a finding which the author re- 
gards of prognostic value. The average 
age of the 2 patients who are still alive 
and free from symptoms and of the 1 
benefited patient who survived for 10 
years was 9 years less than that of the 
entire group and 15 years less than that 
of the group who were not benefited. 

The author believes it probable that 
omentopexy would prove of greater 
value if it were performed earlier, be- 
fore liver injury becomes severe and if 
it were done even before the develop- 
ment of ascites in cases with hemate- 
mesis is evidence of an established col- 
lateral circulation. If it is accompanied 
by ligation of the coronary vein and 
vasa brevia and possibly in certain 
cases by splenectomy, which reduces 
the flow of blood through the portal 
vein by more than 20 per cent., the 
danger of hemorrhage may be lessened. 

Splenectomy in treatment of 'vari- 
cose hemorrhages in cirrhosis of the 
liver is discussed by E. Mandel and 
G. H. Marcus (Ztschr. f. klin. Med. 
128:504 (Sept. 12) 1935). The authors 
point out that hemorrhages from varices 
in the stomach and esophagus, which 
develop after circulatory disturbances in 
the region of the portal vein, have been 


treated with extirpation of the spleen. 
Such varices develop in circumscribed 
and in general stasis. They represent 
the collateral channels of the portal vein. 
Thus, they are always present in cases 
of thrombosis of the splenic vein in 
which splenectomy was done with good 
results. Splenectomy has been recom- 
mended also for the varices that de- 
velop in the course of cirrhosis of the 
liver. If it is assumed that the develop- 
ment of varices in cirrhosis of the liver 
is at least partly caused by the chronic 
generalized stasis of the portal vein, 
it seems natural to assume that an 
eventual favorable effect of splenectomy 
is to be found in hemodynamic factors 
like those that exist in thrombosis of 
the splenic vein, i. e.^ in a localized 
stasis. However, an influence on the 
varices of the stomach and of the eso- 
phagus is conceivable only if there exist 
connections between the splenic vein and 
the varices of the esophagus and stom- 
ach. For this reason the authors decided 
to study the anatomy of this venous 
region. After mentioning the connec- 
tions that normally exist between the 
esophageal veins and the splenic vein, 
they point out that these anastomoses, 
which normally are extremely fine, be- 
come dilated and tortuous when they 
become collaterals in case of cirrhosis. 
They describe their observations in 4 
cases of cirrhosis of the liver. Then 
they point out that, in addition to the 
clarification of the anatomic conditions, 
the direction of the blood currents in 
this venous region is important. They 
are convinced that the currents in this 
region are dependent on many different 
pressure fluctuations, the more so since 
the branches of the portal vein are with- 
out valves. If the flow through the liver 
is inhibited by a cirrhotic process, the 
splenic blood passes through the collat- 
eral channels in the region of the stom- 
ach and the esophagus. Thus, if splenec- 
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tomy is done, a large portion of the 
blood that passes through the varices is 
eliminated, and the veins of the mucous 
membrane are relieved of some of their 
load. Moreover, it is possible that the 
removal of the spleen changes the pres- 
sure conditions in the splenic vein and 
its collaterals in such a manner that 
blood from gastrointestinal veins, which 
normally would enter the portal vein, 
passes by way of the stump of the 
lienal vein and its anastomoses into the 
region of the cava inferior. The authors 
were able to demonstrate such connec- 
tions in all cases. Theoretical reasoning 
permits the conclusion that splenectomy 
reduces the load of the varices and thus 
also the danger of hemorrhage. 

MESENTERY. — PRIMARY 
RETROPERITONEAL AND 
MESENTERIC TUMORS. — C. C. 
Fleischer-Hansen (Nord. med, Tidskr. 
9:608 (Apr. 20) 1935) reports 7 cases 
of primary retroperitoneal and mesen- 
teric tumors and considers tliat they 
belong to the same group. The tumors 
are chiefly solid or cystic. In the mesen- 
tery, cystic tumors are 3 or 4 times as 
common as solid tumors. Of the solid 
retroperitoneal tumors, 40 per cent, are 
lipomas and 40 per cent, are edematous, 
fibromatous, or myxomatous neoplasms. 
The group includes also bone and cartil- 
age tumors, sarcomas, and neuromas. 
The lipomas grow to a large size and 
may exert pressure on neighboring or- 
gans. The solid and cystic tumors 
occur much more frequently in women 
than in men. The histologically malig- 
nant tumors rarely metastasize. In 
children, however, rapidly -growing, 
typically-malignant lymphosarcomas oc- 
cur and metastasize rapidly. The cystic 
tumors lie most commonly in the mesen- 
tery of the ileum, but may be found also 
in the mesentery of the jejunum and 
transverse colon. As a rule, they are 


chylous cysts, and more rarely poly- 
cystic lymphangiomas. 

Symptoms. — As long as the neo- 
plasms are small, symptoms may be 
absent. Larger tumors may cause only 
vague symptoms, such as headache, 
lassitude, and insomnia. The largest 
tumors produce a sense of fullness, 
weight, and pressure in the abdomen. 
The mesenteric tumors usually produce 
pain, obstipation, dyspepsia, emaciation, 
weakness, and lassitude. Ileus seems to 
occur more often with cystic tumors 
than with solid type. 

MULTIPLE CYSTS. — A. Bonac- 
corsi (Policlinico (sez. chir.) 42:685 
(Dec.) 1935) reports a case, in a 6-year- 
old gii'l, of voluminous cysts of the 
mesentery of lymphatic origin. One of 
the cysts contained a bloody fluid and 
the two others a simple chylous fluid. 
About 500 cases have been recorded in 
the literature. The development of the 
symptoms in this case suggested the com- 
mon sequence of acute appendicitis fol- 
lowed by rupture of the appendix and 
the formation of a local periappendiceal 
abscess. However, the tumor mass per- 
sisted and there was only a slight eleva- 
tion of temperature. The syndrome pre- 
sented is explained by the hemorrhage 
into the cyst and compression of the 
lumen of the small intestine. At opera- 
tion in this case a large cyst was found 
in the mesentery of the small intestine. 
It was removed with resection, of the 
adjacent portion of the small intestine. 

MESENTERIUM COMMUNE.— 
From a study of his cases A. Runco 
(Radiol, med. 22:147 (Feb.) 1935) 
concludes that this condition is due to 
arrest of development of the intestine 
at about the tenth week, before the 
umbilical loop has begun to rotate 
around the axis formed by the superior 
mesenteric artery. 

Symptoms . — ^The condition may be 
asymptomatic for a long time, but 
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sooner or later gastrointestinal disturb- 
ances are apt to develop resembling the 
dyspeptic disturbances associated with 
marked vagal hypertonia. Complications 
due to hypermobility of the intestines 
are rare, but are apt to be serious. 

Diagnosis . — The diagnosis is difficult, 
requiring a very careful x-ray examina- 
tion of the entire gastrointestinal tract. 
This should be made with a barium 
meal and enema and with the patient 
in the upright, recumbent, and possibly 
the Trendelenburg position, in order 
that any organic lesion, stenosis, or oc- 
clusion may be promptly detected. 

RETRACTILE MESENTER- 
ITIS IN “COMMON MESEN- 
TERY.” — C. Uggeri (Arch. ital. d. mal. 
d. app, diger. 5 :183, 1936) reports a 
case in an unmarried woman 23 years 
of age. At the age of 18, she complained 
of digestive disturbances with constipa- 
tion. Three years later, the patient 
suffered an acute abdominal attack for 
which appendectomy was done. The 
abdominal disturbances continued, with 
increasing constipation, no bowel move- 
ments occurring without a purge or 
enema. Occasionally, there was an in- 
crease in abdominal pain with bor- 
borygmi and swelling of the abdomen. 
X-ray examination showed that the 
second and third portions of the duo- 
denum turned to the right instead of 
to the left. The entire jejunum and 
ileum were situated along the flank and 
in the right iliac fossa. The colon was 
situated entirely in the left side of the 
abdominal cavity. The cecum was in a 
median position and low, fixed to the 
hollow of the sacrum. The transverse 
colon was folded along the left flank, 
and the descending colon was next to 
the cecum. At operation an ileosig- 
moidostomy was done. Of particular 
interest was the presence, in the ascend- 
ing segment, of a mesocecum, which 
presented all the signs of mesenteritis. 


MESENTERIC INFARCTS. — 
Etiology, — ^A. Ameline and C. Lefe- 
bvre (J. de chir. 46:481 (Oct.) 1935) 
believe that mesenteric infarcts are due, 
as a rule, to the occlusion of a mesen- 
teric artery or vein or both. The local 
factors may be subdivided into mechani- 
cal processes, such as abdominal trauma ; 
the presence of foreign bodies; func- 
tional pathological processes, such as 
gastralgia, constipation, and diarrhea ; 
and organic pathological processes, such 
as gastroduodenal ulcers ; infections, 
such as those of dysentery, typhoid 
fever, appendicitis, and parasitic infec- 
tions ; tumors of the digestive tract ; 
cirrhosis of the liver ; cholecystitis ; 
cholelitliiasis ; splenomegaly ; pancreati- 
tis ; salpingo-oophoritis ; uterine fibro- 
myoma; o\’arian cysts; carcinoma of the 
cervix ; and renal lesions, which are 
usually associated with cardiac or vascu- 
lar disturbances, forcible dilatation of 
uretheral strictures, suppurative orchitis, 
and prostatitis. 

Included in the general causes are dis- 
turbances of the circulatory system, 
especially arteriosclerosis, specific and 
nonspecific arteritis, Buerger’s disease, 
and venous thrombosis, purpura and 
hemophilia. Mesenteric infarcts have 
occurred in anaphylactic shock ; focal 
and general infections ; intestinal infec- 
tions ; in diabetes, obesity, lead poison- 
ing, alcoholism, morphine addiction; in 
the excessive use of tobacco ; in nervous 
disturbances ; and endocrine disorders, 
such as thyrotoxicosis and adrenal 
tumors. 

Symptoms. — The onset is sudden, 
with severe pain, which is localized 
mainly in the right iliac fossa and the 
umbilical and epigastric regions. Vomit- 
ing and a serosanguinous diarrhea fol- 
low. The condition is most often con- 
fused with peritonitis and acute ap- 
pendicitis. 
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Treatment . — ^The treatment is surg- 
ical and depends upon the extent and 
degree o£ the lesion. Drugs having a 
vasodilating and antispasmodic action 
and combatting shock may be found 
beneficial. The mortality in the author’s 
cases was 73.55 per cent. 

MESENTERIC EMBOLISM.— 
N. S. Okun (Vestnik khir. 43 : 240 
1936) reports 11 cases of embolism of 
the superior mesenteric artery. In 8 
cases the condition was not diagnosed 
before operation or necropsy. 

Etiology. — In 9 cases the factors 
were acute, recurring, ulcerative, vege- 
tative, and chronic endocarditis and 
atheromatosis of the aorta. 

Symptoms . — ^Three of the author’s 
cases were characterized by diarrhea ; 
3 presented a picture of intestinal ob- 
struction ; in 1 there were symptoms 
of both diarrhea and ileus ; while the 
remainder presented a vague symp- 
tomatology. 

Diagnosis. — This is difficult, the 
presence of pathologic alternations in the 
cardiovascular system constitutes an aid. 

Treatment . — Early operation, with 
resection of the involved intestine, 
is indicated. All of the author’s cases 
died. 

MESENTERIC VASCULAR 
OCCLUSION.— Etioiogy.—H. Snei- 
erson (Ann. Surg. 102:171 (Aug.) 
1935) recognizes 4 main causes: (1) 
trauma, (2) external pressure, (3) em- 
bolism and thrombosis, and (4) inflam- 
matory or degenerative occlusion of the 
lumina. The most common of these are 
thrombosis and embolism. The most 
important causes of arterial occlusion 
are endocarditis and arteriosclerosis. 
Recently thromboangiitis obliterans has 
been reported as an important factor. 
The superior mesenteric artery is the 
site of the greatest number of the 
lesions, probably because it is larger 
than the inferior, arises above the latter. 


and is almost parallel with the aorta. 
J. Douglas (^Ibid. 102:636 (Oct.) 1935) 
recognizes as etiological factors arterio- 
sclerosis, atheroma, cardiac disease, 
aneurism, abdominal trauma, a history 
of phlebitis or polycythemia, or chronic 
sepsis. 

Pathology . — Gangrene of the bowel 
occurs in spite of an apparently profuse 
blood supply, probably because of the 
anemia produced by the violent spas- 
modic contraction of the intestine set 
up by acute blockage of an artery. 
When an arterial occlusion is slight or 
occurs gradually, the area affected is 
supplied by the arteries above and be- 
low. In venous occlusion, the hemor- 
rhagic infarction is due to the fact that 
the blood has no outlet and there is 
retrograde thrombosis of the arteries. 
The part of the intestine affected is 
thickened, dark red to black, and soon 
becomes gangrenous. The lumen con- 
tains thick, tarry blood. The bowel wall 
is gorged with blood, and the mucosa 
may be ulcerated. The serous coat may 
be covered by an inflammatory exudate, 
and the peritoneum contains bloody 
fluid. There may be a general peri- 
tonitis. In Larson’s series of 36 autop- 
sies made at the Mayo Clinic, a vascular 
occlusion was noted in every case. In 
only 2 of Douglas’ 11 patients was a 
thrombosis of the mesenteric vessels 
discovered. 

Although there was gross damage to 
the intestinal wall, it was suggested that 
in a certain number of cases the infarc- 
tion began in the smaller vessels, either 
close to, or in, the vessel wall and in 
some instances was perhaps due to an 
anaerobic infection originating in the 
intestine. 

Symptoms and Signs . — The symp- 
toms and signs are those of intestinal 
obstruction and peritonitis. Recognition 
of the etiological factors, as mentioned 
above, might suggest that in the pres- 
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ence o£ acute abdominal symptoms 
mesenteric occlusion was the causative 
factor. When the signs pointing to an 
acute abdominal catastrophe are a high 
leukocyte count with acute abdominal 
pain, a previous history of thrombosis 
or a source of embolism, an early sub- 
normal temperature, abdominal rigidity, 
and melena, there is a definite group 
pointing to mesenteric occlusion. How- 
ever, Trotter reported that a preopera- 
tive diagnosis was made in only 13 of 
360 cases which he reviewed. Sneierson 
records 8 cases in the past 10 years in 
which there was 1 recovery. 

Treatment . — Douglas (^Ibid.) advises 
not only early operation, but immedi- 
ate resection and anastomosis, rather 
than an ileostomy or exteriorization. 

MKSENTERIC THROM- 
BOSIS. — J. K. Donaldson and B. F. 
Stout (Am. J. Surg. 29:208 (Aug.) 
1935) discuss the venous type. Since 
the mesenteric thrombosis may occur as 
a complication of various conditions, the 
picture may be complicated by various 
pathologic elements. A striking symp- 
tom is the disproportion of the abdom- 
inal tenderness and the duration of 
symptoms to the abdominal rigidity. The 
abdomen is usually widely and definitely 
tender to deep palpation and the abdom- 
inal rigidity is not nearly as marked 
when the possible duration of the com- 
plaint and the definite tenderness are 
considered. The normal leukocyte rela- 
tionship is moderately disturbed in the 
early stages, but is markedly distorted 
later. A palpable mass may or may not 
be felt. Occult blood is uniformly pres- 
ent in the stool and bowel movements 
continue, dark and soft to liquid in 
nature. Coffee-grottnd-like vomitus may 
supervene. The temperature in the un- 
complicated picture is low. 

Differential diagnosis is made from 
intestinal obstruction, appendicitis, peri- 
tonitis, peptic ulcer, lead colic, simple 


enteritis, cholecystitis, gastritis and ty- 
phoid fever. Arterial thrombosis is 
much more rapidly fatal than the ven- 
ous type, which is probably compatible 
with recovery without surgery in a cer- 
tain percentage of cases. 

OMENTUM. — Function . — In ex- 
perimental investigations on the function 
of the great omentum by H. TJeda and 
W. Mabuchi (Deutsche Ztschr. f. Chir. 
245:390, 1935), the liver, kidneys, 

spleen, mesenteric glands, and stomach 
of rabbits were examined at various 
intervals after extirpation of the omen- 
tum. Soon after operation, cloudy 
swelling, degenerative fatty infiltration, 
and loss of glycogen occurred in the 
hepatic cells. In 18 of 66 rabbits local- 
ized or diffuse necrosis was found in 
the hepatic parenchyma. Twenty days 
after the operation an enlargement of 
the Kupffer star cells, even localized 
nodular proliferations, and also, masses 
of cells in Glisson’s capsule were ob- 
served. From the thirtieth day after 
operation the glycogen content of the 
hepatic cells gradually increased. In 
the kidneys, hyperemia and degenerative 
changes of the epithelium were noted. 
In 9 of 44 animals, interstitial hemor- 
rhages occurred. In the spleen, infiltra- 
tion of the splenic pulp and lymph 
follicles were noted. The mesenteric 
glands showed lymph sinus catarrh and, 
finally, enlargement and proliferation of 
the histiocytic cells with phagocytosis 
of the brown pigment granules. In 6 of 
44 animals ulceration of the stomach 
was found. In 14 there were ulcers of 
the mucous membrane. In 20 days, 
cystic dilatation of the gastric glands 
and proliferation of the propria were 
observed. The injection of typhoid ba- 
cillus toxin killed 12 of 17 rabbits de- 
prived of the omentum. 

The studies on iron metabolism 
showed that 4 days after the operation 
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an iron reaction appeared in the stellate 
cells of the liver, the histiocytic cells of 
the lungs, and the lymph glands. In the 
cells of the lungs and the lymph glands 
the reaction increased up to the four- 
teenth day and then disappeared. In 
the stellate cells in the liver it was most 
intense after 20 days and then weak- 
ened up to the seventy-fifth day. It was 
much stronger on the spleens of the ani- 
mals deprived of the great omentum 
than in the spleens of the normal ani- 
mals. It was demonstrable in Bowman’s 
capsule of the kidneys and in the urini- 
ferous tubules from the first day, but 
after 30 days it was weak. 

There was a decrease in erythrocytes 
and hemoglobin in the blood within 17 
days, and after 3 to 14 days the leuko- 
cytes decreased. The eosinophiles dis- 
appeared. The viscosity of the blood was 
lowered. The erythrocyte sedimentation 
rate was accelerated for 14 days after the 
operation, and then became slower. The 
resistance of the erythrocytes to hypo- 
tonic sodium chloride solutions was 
strengthened for from 3 to 14 days. There 
was a decrease in precipitin formation. 

They found that extirpation of the 
omentum has a marked effect on the 
carbohydrate metabolism. The changes 
perhaps depend less upon the removal of 
the omentum than upon the temporary 
postoperative dysfunction of the reticulo- 
endothelial system and especially the re- 
sulting changes in the liver. The total 
protein content showed a tendency to in- 
crease. The blood cholesterin showed a 
great increase, becoming normal in one 
month. 

The total fatty acid content also in- 
creased. After extirpation of the spleen, 
the cholesterin content decreased and the 
fatty acid content increased to a less 
degree. In splenectomized animals the 
changes in the blood cholesterin were 
found to be similar to those following 
removal of the omentum. 


TUMORS OP OMENTUM. — H. 

Rasmussen (Acta chir. Scandinav. 77 : 
61, 1935). The author reports 1 case 
of blood cyst, 4 cases of sarcoma, 2 
cases of fibroma, 1 case of lipoma, and 
1 case of tumor of the omentum in 
which the histological diagnosis was not 
clear. The symptoms vary, as they are 
due to compression of other organs. 
The diagnosis can be made if the possi- 
bility of such tumors was borne in mind 
and an x-ray examination is made of the 
colon and the urinary tract. The prog- 
nosis is good. The treatment is sm-gical. 

Liposarcoma with Metastases, — C. 
Daniel and A. Babes (Gynecologic 34:5 
(Jan.) 1935) were able to find oirly 1 
case reported by Nienhuis, in 1925, and 
1 case of malignant lix^osarcoma with 
metastases reported by Lubasch, in 1925. 
The writer describes a case in which the 
symptoms and signs were ascites, marked 
weakness, and chronic consti]:)ation. Ex- 
amination showed a pelvic tuiiior. .A.t 
operation, a tumor of the great omentum 
was found, which had formed metastases 
in the ovaries. Fallopian tttbes, and 
broad ligaments. Histologically the cells 
were definitely of adipose tissue origin. 
They were of 2 types : ( 1 ) inimature 
lipoblastic adipose tissue cells, and (2) 
cells grouped in vesicles which showed 
a marked polymorphism and contained 
fat. Among the latter were many large 
cells with multiple nuclei. 

PANCREAS. — ACUTE PAN- 
CREATITIS. — According to E. H. 
Risley (Maine M. J. 26: 110 (July) 
1935) acute pancreatitis is not an un- 
common disease. Its incidence is esti- 
mated to be around 1 per ceiit. of acute 
abdominal emergencies. Obstruction to 
and backing up of bile and pancreatic 
ferments into the pancreatic ducts are 
the probable etiologic factors producing 
the condition. The onset is usually 
sudden, occurring at the height of diges- 
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tion in subjects previously well. Pain 
out of all proportion to the physical 
signs is the predominating symptom. 
Shock is generally always present and 
is marked. Prolonged nausea and vomit- 
ing, with absence of marked abdominal 
signs at the onset, are also common. In 
addition to these symptoms, the author 
finds acute upper abdominal tenderness, 
with distention confined to the upper 
quadrants. Slate blue discolorations of 
the abdomen and thighs, a rise in pulse, 
temperature and leukocyte count, glyco- 
suria and a high blood sugar, together 
with high amylase values, present the 
unquestionable picture of fulminating 
pancreatitis. OiDeration should never be 
done in the presence of the initial shock 
and if delayed from 4 to 8 days seems 
to give the best results. Mortality is 
high, varying between 50 and 90 per 
cent. Complications are frequent and 
convalescence is protracted. 

Acute pancreatitis in childhood is dis- 
cussed by R. H. Dobbs (Lancet 2:989 
(Nov. 2) 1935). The author cites a 
case of acute pancreatitis in a child aged 
12, contracted while under observation 
in the hospital, 2 weeks after a large 
collection of pus had been removed from 
a brain abscess. The etiology is dis- 
cussed in the light of 14 reported cases, 
summaries of which are given. Acute 
pancreatitis in childhood is usually an 
accidental observation at an abdominal 
operation or postmortem. This is due 
partly to the rarity of the condition and 
partly to the fact that its causes are 
quite different from the commonest 
causes of acute pancreatitis in the adult. 
The symptoms^ and signs may be suffi- 
ciently distinct, however, to arouse sus- 
picion of the true nature of the condi- 
tion and can be confirmed by the urinary 
diastase test. Acute pancreatitis in child- 
hood is but seldom etiologically related 
to a diseased biliary tract. Trauma ac- 
counts for many cases and Ascaris lum- 


bricoides for a few, but in the majority' 
no cause is found. Septic emboli lodg- 
ing in the pancreas maj- occasional!}- be 
responsible. Operation should be un- 
dertaken promptly, allowing the rapid 
removal of destructive ferments and the 
blood-stained fluid which is always 
present. 

Surgical Pathology. — F. Bernhard 
(Zentralbl. f. Chir. 62:71 (Jan. 12) 
1935 ) points out that disease of the 
pancreas is believed to be preceded by 
disease of the biliary tract in almost 
90 per cent, of cases. Entrance of bile 
into the main duct of the pancreas leads 
to activation of the pancreatic juice, with 
its serious effects, in only 20 per cent, 
of cases. Such penetration without 
detrimental effect has been found also 
during the course of other examinations, 
such as cholangiograph}". On the whole, 
the severity of the disease depends, not 
upon activation of the pancreatic juice 
in the excretory ducts, but on the activa- 
tion of the juice in the gland lobules. 
The pancreas is irritated in disease of 
the biliary tract much more frequently 
than was formerly supposed. The irri- 
tation leads to the escape of ferments, 
w'hich is evidenced by the appearance 
of diastase in the urine. This may be 
observed in every severe gall-stone at- 
tack. A persistent increase of diastase 
in the urine, therefore, is an absolute 
indication for operation in the early 
stages of the disease. The irritation 
extending to the pancreas from the 
biliary tract is considered to cause a 
vascular spasm which, in turn, leads to 
malnutrition of the gland tissue and the 
appearance of abnormal protein sub- 
stances which activate the trypsin. The 
condition is aggravated by the vagus 
irritation which always accompanies an 
acute gall-stone attack and leads to in- 
creased secretion of pancreatic juice, 
with its deleterious effects upon the 
damaged organ. It is evident that if 
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the origin of pancreatic necrosis is be- 
lieved to be exogenous, from the pan- 
creatic duct, immediate operation is 
indicated, whereas if it is believed to 
be endogenous, from vascular spasm, 
delay of operation is indicated. 

The pathologico-anatomical stages are : 
(1) pancreatic edema, (2) pancreatic 
edema with fat necrosis, (3) hemor- 
rhage into the organ, (4) necrosis with 
areas of softening, and (5) discharge 
of tissue particles and suppuration. 
Three clinical stages are recognized ; 
(1) the stage of pain, with character- 
istic radiation to the left shoulder; (2) 
the stage of ileus; and (3) the stage of 
peritonitis. Disturbances of external 
and internal secretions and disturbances 
of a general nature are of diagnostic 
significance. As the pancreatic juice 
reaches the blood, diastase is demon- 
strable and is found especially in the 
urine. The demonstration of trypsin in 
the blood and urine cannot yet be evalu- 
ated, but the test for lipase in the blood 
is recommended for larger clinics, be- 
cause it is positive for a longer time 
than the test for diastase in the urine. 
Destruction of the islands of Langerhans 
and destruction of insulin by the trypsin 
are manifested by hyperglycemia and 
the excretion of sugar in the urine. The 
most exact findings are obtained by ex- 
amination of the blood, especially glu- 
cose-tolerance tests. General disturb- 
ances are evidenced particularly by a 
marked increase in the leukocyte count, 
which may increase to from 50,000 to 
60,000. An increase in the leukocyte 
count up to only 25,000 suggests a 
milder involvement which may subside 
spontaneously. Higher counts indicate 
severe disease. A reduction in the leuko- 
cytes indicates improvement. Only in 
the most severe cases does the organism 
become unable to produce a leukocytic 
reaction. The marked protein destruc- 
tion occurring in severe cases is evi- 


denced by the appearance of albumin 
and a large amount of brick-dust sedi- 
ment in the urine. The appearance of 
urobilinogen and, at times, of urobilin, 
indicates the degree of liver damage 
which is, of course, of great importance 
in the prognosis. If oliguria or urinary 
suppression occurs with a correspond- 
ing increase in the residual nitrogen and 
indican in the blood, the operative prog- 
nosis is very poor. 

With regard to the indications for 
operation there are still 2 opposing 
views. According to one, early opera- 
tion is necessary. According to the 
other, the management should be ex- 
pectant and operation performed when 
required in the given case. The two 
views may be bridged by modern diag- 
nostic information since, on the basis of 
this information, mild cases may be 
recognized as such and treated conserv- 
atively. In the stage of pain and the 
stage of ileus in not-far advanced cases, 
it is always possible to achieve a reces- 
sion of the pancreatic manifestations by 
conservative measures. In the peritonitis 
stage, opei'ation should always be done. 
If an expectant course is decided upon, 
maximal doses of morphine should be 
given with maximal doses of antropine 
to overcome the vagus irritation and 
the vascular spasms. Even if this treat- 
ment is successful, operation should be 
performed later — in the peifiod from the 
second to tenth week — for treatment of 
the existing disease and prevention of 
recurrence of the complications. 

Treatment. — The treatment should 
consist of early operation to drain the 
pancreas and exteriorize the products of 
autodigestion. P. Brocq (Presse med. 
43:217 (Feb. 9) 1935) states that, in 
addition, any condition that can be 
recognized as a possible cause, such as 
disease of the gall-bladder and bile 
ducts, peptic ulcer, or duodenal stenosis, 
should be treated if the condition of the 
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patient permits further operative meas- 
ures. In disease of the bile passages, 
cholecystostomy or drainage of the 
common bile duct is indicated. Since 
activation of the pancreatic juice is 
normally brought about by secretin, and 
this, in turn, appears in the duodenum in 
the presence of acid chyme from the 
stomach, the stomach should be lav- 
aged with mild alkaline solutions to re- 
move its contents and neutralize the 
acid. General anesthesia and atropine 
may be found of aid in reducing the 
amount of secretin. Some experi- 
mental evidence proves that certain salts 
and other medicaments may arrest the 
action of activated trypsin, but their use 
is still in the experimental stage. The 
hypocJiloremia should be treated by re- 
placement with chlorides. Hypergly- 
cemia, if present, should be treated by 
giving insulin. 

The results of surgical treatment are 
discussed by F. F. Henderson and 
E. S. A. King (Arch. Surg. 30:1049 
(June) 1935), who reviewed 60 cases of 
acute pancreatitis treated surgically at 
the Boston City Hospital during the 
past 15 years. They state that, in spite 
of much stitdy, the results of treatment 
of this condition have not shown im- 
provement to any degree comparable to 
that obtained in many other abdominal 
diseases. According to the literature, 
the mortality ranges between 40 and 80 
per cent. In the cases reviewed, it was 
53.3 per cent. It was the lowest in those 
in which operation was performed be- 
tween the second and sixth days. 

It appears from this series, which 
though small, is one of the largest to 
be reported, that acute pancreatitis is 
not as much of a surgical emergency as 
has been previously thought. The authors 
plan to be conservative in their treat- 
ment in the future and to delay opera- 
tion to between the second and sixth 
days, choosing the time when the patient 
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appears to have reached maximum re- 
covery from the initial toxemia. 

In the cases reviewed, cholecystos- 
tomy plus drainage of the pancreas 
through the gastrohepatic or gas- 
trocolic omentum proved to be the 
safest operation, and the use of nitrous 
oxide oxygen and ether anesthesia 
was followed by the lowest mortality. 

CHRONIC PANCREATITIS. — 
G. de Tarnowsky and P. J. Sarma (Arm. 
Surg. 101 : 1342 (June) 1935) have 
analyzed 30 cases of chronic pancreatitis, 
illustrating the extreme difficulty o f mak- 
ing a positive preoperative diagnosis. 
They state that in the case of a gland 
having such varied and all-important 
functions as the pancreas, it would be 
justifiable to assume a priori that the 
clinical manifestations of apathological 
condition would be many and almost 
pathognomonic. Unfortunately, however, 
the only 2 striking clinical manifestations 
of chronic pancreatitis are fat necrosis 
and pancreatic hemorrhage, both of 
which are present only in the most severe 
cases and demonstrable only at opera- 
tion. With the exception of acute hemor- 
rhagic pancreatitis and carcinoma of the 
head of the pancreas, surgical interven- 
tion in cases of subacute or chronic 
pancreatitis has not claimed the attention 
which these dysfunctions demand. Symp- 
toms, when present, are often due to 
compression of organs. 

Clinically, pancreatic dysfunctions can 
be divided into the following 3 main 
groups : ( 1 ) disturbances of external 

secretion interfering with the digestive 
apparatus in the subacute or chronic 
types or producing autolysis in fulminat- 
ing cases of pancreatic apoplexy; (2) 
disturbances of internal secretion leading 
to glycosuria; and (3) carcinoma of tlie 
head of the pancreas. 

Etiology . — That chronic pancreatitis 
must be the result of repeated attacks 
of acute subsiding pancreatitis is evident. 
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Retrograde infection of the pancreas 
through the lymphatics from the gall- 
bladder, appendix, or a duodenal ulcer is 
now regarded as extremely improbable. 
Pancreatic calculi gradually blocking one 
or both excretory ducts are so rare as 
to be surgical curiosities ; only about 
100 cases have been recorded to date. 
Hematogenous infection, though possibly 
explaining some of the fulminating cases 
of acute hemorrhagic pancreatitis, can be 
rejected insofar as chronic pancreatitis 
is concerned. 

Direct continuity is an occasional eti- 
ological factor. The authors have found 
and freed adhesions associated with 
marked dilatation of the duodenum 
which they believed contributed to the 
syndrome of chronic pancreatitis. They 
believe that repeated, subsiding attacks 
of pancreatitis are due, in the vast 
majority of cases, to the entrance of 
bile into the pancreatic duct or ducts, 
and that as long as normal bile from 
the gall-bladder is discharged through 
the common duct into the duodenum, 
pancreatitis will not result. The work 
of Opie, Flexner, Archibald, Nordman, 
Cameron, and Noble has shown that : 
(1) bile plus gall-bladder mucin does 
not inflame the pancreas ; (2) pure liver 
bile (blocked cystic duct) causes pan- 
creatitis; and (3) infected bile (chole- 
cystitis) causes pancreatitis. 

The authors are of the opinion that 
chronic pancreatitis is the result of 
cholelithiasis with blockage of the cystic 
duct or of cholecystitis of sufificient 
severity to interefere with mucin forma- 
tion or to destroy the gall-bladder mu- 
cosa. Blockage of the ampulla of Vater 
will produce the same result if chole- 
cystitis is present. Arteriosclerosis, cysts 
or tumors of the pancreas, alcoholism, 
tuberculosis, syphilis, hemochromatosis, 
and hepatic cirrhosis seem to be possible 
etiological factors. 


Treatment . — Cholecystostomy with 
prolonged drainage is the operation 
of choice in chronic pancreatitis. With- 
out wishing to enter into the age-long 
controversy between the champions of 
routine cholecystectomies and the more 
conservative, perhaps more physiologi- 
cally-minded, advocates of selective chole- 
cystectomies, the authors state that a 
gall-bladder capable of functioning 
should never be removed if the head of 
the pancreas is enlarged, hardened, or 
edematous. 

For prolonged drainage a rubber drain 
is left in the gall-bladder or cystic duct 
for from 10 to 14 days and the fistula 
is kept open from 4 to 6 weeks longer. 
In very chronic cases it may be necessary 
to continue the drainage for months. 

HYPERINSULINISM. — Accord- 
ing to A. O. Whipple and J. K. Frantz 
(Ann. Surg. 101 : 1299 (June) 1935), 
the first case of tumor of the island cells 
was reported by Nicholls in 1902. In 
1922, Banting discovered insulin, and 
in standardizing the dosage of this sub- 
stance he observed the symptoiars of 
hyperinsulinism. In 1923, ITarris sug- 
gested sj^ontaneous hyperinsulinism as 
a clinical possibility, and in 1927, Wilder 
attributed hyperinsulinism to a pan- 
creatic tumor. In later investigations an 
insulin-like substance was found in pan- 
creatic tumors. 

In the literature the authors found 
75 cases of hyperinsulinism. In 62 the 
condition was associated with a tumor. 
Most of the ttmiors were small (1.5 cm. 
in diameter), but one of them weighed 
500 grams. The neoplasms are reddish 
and usually found in the tail of the 
pancreas, close under the capsule of the 
gland. They are usually grossly encapsu- 
lated, but some of them are without a 
definite capsule. As in 3 of the cases 
reported in the literature, metastases 
were found ; the tumors apparently in- 
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elude frank pancreatic carcinomas as 
well as benign adenomas. 

The authors report on 8 tumors re- 
moved from 6 patients with hyperin- 
sulinism. They classified these growths 
as adenomas. In 3 of the neoplasms an 
infiltrating tendency was noted. Func- 
tional activity of the tumor cells was 
proved by the fact that the patients no 
longer suffered from hyperinsulinism 
aftpr removal of the tumors. However, 
the authors were unable to extract an 
insulin-like substance from the growths. 

Symptomatology. — A. report of 5 
cases of adenoma of the islands of 
Langerhans is made by L. Feinier, S. E. 
Soltz and P. Haun (Bull. Neurol. Inst. 
New York 4:310 (Oct.) 1935). In 
all the diagnoses was confirmed by 
operation. Four of the patients were 
women. The ages at the time of onset 
of the condition ranged from 22 to 47 
years, and the duration of disease up 
to the time of operation from 6 months 
to 12 years. 

The clinical picture of adenoma of the 
islands of Langerhans is a definitely 
recognizable neuropsychiatric syndrome 
consisting of : (1) disturbance of con- 
sciousness, (2) psychic symptoms, (3) 
superfluous movements, (4) objective 
neurological clinical signs, and (5) 
markedly low blood-sugar values and 
dextrose-tolerance curves of a plateau 
type. 

The clinical features are attacks of 
confusion and exhaustion, superfluous 
movements, and considerable organic 
mental reaction with fear, irritability, 
restlessness, variations in the threshold 
of awareness, changes in behavior, and 
some degree of amnesia for the entire 
episode. The mental manifestations are 
of the toxic type, paroxysmal and 
transitory, and associated with other 
definite symptoms, including profuse 
diaphoresis, weakness, dizziness and oc- 
casional transitory aphasia or paraphasia. 


diplopia, and headache. Between attacks, 
evidences of mental deterioration may 
sometimes be noted. The superfluous 
movements vary from convulsive to tic- 
like, semipurposeful, and aimless or 
bizarre manifestations, accompanied by 
clouding of consciousness, varying from 
dreamy states to attacks of unconscious- 
ness. 

In the 5 reported cases the objective 
neurological signs were as follows : 
diplopia in 3, ny-stagmus in 3, slight 
obscuration or blurring of the optic 
papillae in 4, inequality of the deep re- 
flexes in 3, Babinski and Chaddock signs 
in 2, convulsions or other definitely 
superfluous movements in 4, and transi- 
tory aphasia in 3 cases. Clouding of 
consciousness occurred in 5 of the cases, 
and in 3 it amounted to attacks of 
unconsciousness. 

The symptoms present paroxysmal ex- 
acerbations which are characteristically 
relieved by the intravenous administra- 
tion of dextrose. In all of the authors’ 
cases the level of the fasting blood sugar 
showed a marked reduction and dextrose- 
tolerance tests revealed a curve of the 
plateau type with a delayed fall. It is to 
be emphasized that the fasting blood- 
sugar value is not always markedly low. 
Certain variations may be anticipated 
and are consistent with the diagnosis of 
adenoma of the pancreas. A slight to 
moderate degree of temporary relief 
following special diets and extra feed- 
ings may be noted and, more specifically, 
a marked temporary improvement fol- 
lowing intraveous injections of dextrose. 
Despite such palliative therapeutic meas- 
ures, the course of the disease continues 
to be progressive and presents recurrent 
typical paroxysmal manifestations. 

The typical clinical signs are depen- 
dent on pathological involvement of the 
brain. A hypoglycemic state resulting 
from hyperinsulinism appears obvious, 
but the exact mechanism responsible for 
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the alteration in brain function and 
structure remains to be established. In 
the absence of a gross defect of the liver, 
no other endocrine disease, with the 
possible exception of severe involvement 
of the adrenal glands, is likely to cause 
difficulty in the differential diagnosis. 

Because of the almost exclusively 
neuropsychiatric manifestations, patients 
presenting the symptoms characteristic 
of pancreatic adenoma are very likely to 
be admitted to neurological and psy- 
chiatric hospitals and clinics. 

In all of the 5 cases reported by the 
authors, removal of the tumor was 
followed by recovery. In 4 cases a single 
tumor w'as found. The neoplasms were 
well encapsulated, very vascular, and 
from 1 to almost 2 cm. in diameter. 
Their locations varied and bore no re- 
lationship to the symptoms. The varia- 
tion in position, small size, and occasional 
multiplicity of sucli neoplasms show 
tlie necessity for careful examination by 
both inspection and palpation of the 
entire pancreas at the time of operation. 

Diagnosis. — J. A. Berry (Brit. J. 
Surg. 23:51 (July) 1935) divides cases 
of hypoglycemia into : ( 1 ) those due 

to functional hyperinsulinism resulting 
from an increase in the number, size, 
or activity of the islands of Langerhans ; 
(2) those due to the presence of an 
adenoma or carcinoma of the pancreas ; 
and (3) those due to pituitary, adrenal, 
hepatic, or other factors. 

Except in cases in which an adenoma 
is removed, the surgical treatment of 
spontaneous hypoglycemia is disappoint- 
ing. In cases of h 3 rperinsulinism which 
have not responded to surgical treatment 
it is necessary to consider the possibility 
that a small adenoma is buried in the 
head of the pancreas where, on account 
of its size, it would be difficult or im- 
possible to find. 

In most of the cases reported in the 
literature there was no improvement 


following operation because the amount 
of pancreatic tissue removed was too 
small. In Wormack’s case, in which 
about one-half of the gland was re- 
moved, and in the case reported by 
Graham and Hartmann, in which from 
80 to 90 per cent, was removed, improve- 
ment resulted. It is probable that, for 
satisfactory results, half of the pancreas 
should be removed. The removal of con- 
siderably more than half of the pancreas 
might render the patient permanently 
diabetic. In the author’s case the diabetic 
tendency lasted for only a short time. 
After its disappearance there was ap- 
parently an increased activity of the re- 
maining insulin tissues and the patient’s 
condition seemed to have returned to its 
former state. Since then the blood- 
sugar curve has become almost normal. 

The following hypotheses arc ad- 
vanced : 

1. In a moderately severe case of 
functional hyperinsulinism, adequate re- 
section, probably of more than half of 
the pancreas, is necessary to alleviate 
the symptoms. 

2. In the diagnosis of functional 
hyperinsulinism, increasing doses of 
glucose are necessary in preparing the 
blood-sugar curves, and the curves are 
lower with the large doses. 

3. In functional hyperinsitlinism, 
starvation causes a rise in the blood 
sugar. 

It is suggested that these two tests 
may be of value in distinguishing func- 
tional hyperinsulinism from adenoma 
and carcinoma of the pancreas. 

Treatment . — A simplified technic for 
subtotal pancreatectomy is given by 
J. M. McCaughan (Ann. Surg. 101 : 
1336 (June) 1935) as follows: 

Shortly before operation the patient is given 
500 c.c. (1 pint) of a 10 per cent, solution of 
dextrose intravenously, and the stomach is 
thoroughly emptied of fluid and gas by aspira- 
tion. The preliminary medication consists of 
% grain (0.01 Gm.) of morphine sulphate 
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and ^A 5 o grain (0.4 mg.) of atropine sulphate 
given hypodermically. Ether anesthesia is 
used by preference because of its effect in 
sustaining and even elevating the normal level 
of the blood sugar. A long left midrectus 
incision is made. The gastrocolic omentum is 
divided transversely and a gauze pack is placed 
against the stomach, which is rotated slightly 
and drawn upward by an assistant. A second 
pack is placed over the transverse colon, which 
is then displaced downward. The small of the 
back is elevated by means of the operating 
table backrest. The resection is begun by di- 
viding the peritoneal investment along the 
lower margin of the pancreas and grasping 
the tail with a suitable forceps and drawing it 
slightly forward and downward. Temporary 
tape ligatures are passed about the splenic 
vein and splenic artery. The subsequent dis- 
section is directed toward the freeing of the 
tail and the body of the pancreas from the 
splenic artery and vein, because it not only 
enables one by traction and countertraction to 
display the numerous tributary vessels supply- 
ing the tail and body of the pancreas by plac- 
ing them on a stretch, but it also gives immedi- 
ate control of the vascular pedicle of the spleen 
should either vein or artery be inadvertently 
wounded. The tributary vessels may be di- 
vided between ligatures, either an aneurism 
needle or an artery forceps being used to 
introduce the suture underneath the vessel. 
The large pancreatic artery should be secured 
early in the dissection. The dissection is con- 
tinued until the region of the junction of the 
body with the head is reached. As much of 
the gland is removed as seems indicated by the 
severity of the case at hand. An assistant 
holds the body of the pancreas in the grasp 
of a rubber-covered right angle forceps, just 
tightly enough to control bleeding. The pan- 
creas may then be divided with a V-type in- 
cision and the stump closed with either an 
interrupted mattress suture or running lock 
stitch, giving satisfactory hemostasis. A rub- 
ber tissue drain is introduced to the bed of 
the resected portion and the gastrocolic 
omentum is closed loosely about the drain. 
After operation, the blood sugar should be 
maintained at normal levels by the administra- 
tion of carbohydrates. 

A. O. Whipple and J. K. Frantz (Jhid, 
101:1299 (June) 1935) operate under 
spinal anesthesia. They make a trans- 
verse incision through both recti and 
divide the gastrocolic omentum widely. 


They then make a careful search for 
adenomas, especially in the tail and body 
of the pancreas. If one such tumor is 
found, they search for others. If no 
adenomas are found, they remove about 
two-thirds of the pancreas with the 
Percy cautery. Splenectomy and liga- 
tion of the splenic artery greatly re- 
duce hemorrhage from small vessels. 
Drainage is advisable in partial pan- 
createctomy, but is not necessary in the 
removal of an adenoma. 

CARCINOMA OF PANCREAS. 
— Diagnosis. — C. A. Sones (J. Iowa. 
M. Soc. 26:82 (Feb.) 1936) points out 
that there is no clinical syndrome singu- 
larly characteristic of carcinoma of the 
pancreas. There are no physical, labora- 
tory or x-ray signs which in themselves 
are final in the diagnosis. In a case 
of cachexia with loss of weight and 
strength, deep progressive jaundice, hard 
boring epigastric pain radiating to the 
back and affected by posture, palpable 
epigastric tumor which is fairly well 
fixed and tender, palpable gall-bladder, 
abnormal blood sugar level and positive 
x-ray observations, all the cardinal symp- 
toms and signs are present for a reason- 
ably accurate clinical diagnosis of 
carcinoma of the pancreas ; but the 
actuarial computation by percentages 
would reveal the fact that all these fea- 
tures are present in the same case in 
only 1 out of at least 200 cases. In 
the great majority of cases many of 
these are lacking or indefinite, so that 
a satisfactory diagnosis is difficult or 
impossible ; but it seems fair to say that 
with cachexia, weight and strength loss 
as one, in addition to any two of the 
remaining features, there is sufficient 
evidence for a presumptive diagnosis. 

Treatment. — A. O. Whipple, W. B. 
Parsons and C. R. Mullins (Ann. Surg. 
102:763 (Oct.) 1935) review certain 
factors which have compromised the 
success of radical removal of car- 
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cinoma of the ampulla of Vater and the 
head of the pancreas. The first of these 
was the mistaken belief that the flow 
of pancreatic juice is essential to life, 
which led surgeons to reestablish this 
flow into the duodenum or jejunum by- 
implanting the resected head of the pan- 
creas or the cut end of the duct into the 
upper intestine. In the human subject 
the activation of pancreatic ferments by 
duodenal contents compromised any type 
of anastomosis, especially around the 
posterior aspect of the duodenum devoid 
of peritoneum. A second factor was the 
attempt to carry out the excision of these 
tumors in one stage, whatever the 
metliod used. The victims of these 
tumors are, as a rule, deeply jaundiced, 
depleted, undernourished, and asthenic, 
and are suffering from a hemorrhagic 
diathesis and severe liver damage. The 
majority of these cases cannot survive 
such a major operation until the associ- 
ated symptoms have been relieved. In 
recent years this factor has been recog- 
nized and a preliminary short-circuiting 
operation to relieve jaundice has been 
carried out. 

The authors report 3 cases of car- 
cinoma of the ampulla of Vater. The 
first 2 patients died as a result of a 
failure of the operative procedure em- 
ployed. The third patient, who was 
subjected to an improved technic, was 
reported well more than 6 months after 
the last operation. The technic employed 
by the author is as follows : 

Under spinal anesthesia induced with 
pantocaine a right rectus or an epigastric 
midline incision is made. A posterior gastro- 
enterostomy is then performed and followed 
by ligation and section of the common duct 
below the cystic duct after the patency of the 
cystic duct has been determined. A long black 
ligature is left as an indicator on the lower 
stump of the sectioned common duct. Chole- 
cystogastrostomy is done to the anterior 
surface of the stomach well away from the 
pylorus, the anastomotic opening being made 
at least 2 cm. in diameter in order to prevent 


subsequent stenosis and cholangcitls. Three or 
four weeks later a second operation is carried 
out under spinal anesthesia and through a 
transverse incision made above the umbilicus, 
through both recti if necessary. Ligation of 
the pancreaticoduodenal and gastroduodenal 
arteries is followed by resection of the de- 
scending portion of the duodenum with inver- 
sion of the upper and lower ends and a 
V-shaped excision of the pancreas wide of the 
growth, together with the common duct, and 
use of the silk ligatures as a guide to the lower 
cut end of the duct. 'Phe cut end of the duct 
of Wirsung and the duct of Santorini, if pres- 
ent, are ligated and the two cut surfaces 
sutured with interrupted sutures of fine silk. 
The bed of the resected duodenum is drained 
with a cigarette drain. Throughout these steps 
a silk technic was employed, the finest silk 
being used for all but the large arteries. 

E. S. Judd and M. T. Hoerner (Arch. 
Surg. 31:937 ('Dec.) 1935) have per- 
formed a palliative operation m 14 o£ 
21 cases of carcinoma of the ampulla 
of Vater at the Mayo Clinic. Chole- 
cystogastrostomy was performed 12 
times and cholecystoduodenostomy 
and choledochoduodenostomy once 
each. Four of the patients did not re- 
cover from the operation, but the average 
postoperative life of those who did was 
13.9 months. In the 7 remaining cases 
in this gi'oup the lesion appeared to be 
amenable to complete extirpation. Con- 
sequently, resection of the ampulla of 
Vater together with the tumor was 
carried out. Four of the 5 patients who 
survived the operation were completely 
relieved of their symptoms, and lived 
for 1 year and 3 nionths, 2 years and 

2 months, 2 years and 2 months and 

3 years, respectively. One patient was 
not traced. For the sake of comparison, 
the authors selected 158 cases of car- 
cinoma of the head of the pancreas, a 
condition closely related to malignant 
lesions of the ampulla of Vater. Some 
form of anastomosis between the biliary 
tract and the intestine was performed 
in these cases. In 64 cases the dif- 
ferentiation of carcinoma and chronic 
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Dancreatitis could not be made with 
:ertainty, although in the opinion of the 
surgeon a malignant condition was the 
nore likely in the majority of cases. 
The mortality at the hospital for this 
series of palliative operations was high. 
The patients who survived the operation, 
lowever, were relieved of their most 
troublesome symptoms, pain, jaundice, 
pruritus and episodes of chills and fever, 
except in a very few instances. Only 
4- per cent, of the surviving patients 
lerived no benefit from the operation. 
These patients were the ones in whom 
the carcinoma was farthest advanced 
at the time of operation, and most of 
them died within 3 months after the 
procedure. The average length of life 
after leaving the hospital for the patients 
with verified carcinoma of the head of 
the pancreas was 10.2 months. The 
patients in whom carcinoma of the head 
of the pancreas and chronic pancreatitis 
could not definitely be distinguished, 
lived, on an average, 11.9 months. The 
discrepancy between these figures could 
be accounted for by the inclusion in the 
latter group of several patients with 
simple pancreatitis. That some patients 
with a questionable diagnosis did survive 
from 3 to 6'‘4 years lends weight to 
this opinion. Nevertheless, the number 
of incorrect diagnoses in a large series 
of cases is relatively few, for the surgeon 
can form a rather accurate opinion of 
the condition with which he is dealing 
but is refrained from offering a dogmatic 
statement because a specimen for biopsy 
was not taken. 

ABERRANT PANCREATIC 
TISSUE. — The discovery of aberrant 
pancreatic tissue at operation or autopsy 
has been reported periodically since such 
tissue was first described by Klob in 
1859. The literature to date contains 
records of approximately 200 cases. C. 
D. Branch and R. E. Gross (Arch. 


cases in which the aberrant tissue was 
found in various locations in the wall 
of the gastrointestinal tract. 

In the majority of cases reported 
previously, the aberrant tissue was in the 
upper portion of the gastrointestinal 
tract, and in almost 80 per cent, of these 
it was in the wall of the stoiiiach, duo- 
denum, or jejunum. In the majority of 
the remaining cases it W’-as in the ileum, 
appearing particularly in diverticula. In 
a few cases it was found in the omentum, 
the mesenteric fat, an umbilical fistula, 
the wall of the gall-bladder, or the splenic 
capsule. Thus, it is seen that in most 
instances it occurred in a part derived 
from the foregut. 

Various theories as to the origin of 
the aberrant pancreatic tissue have been 
advanced. The authors believe that such 
tissue is a cogenital abnormality which 
arises either as an anomalous enlage or 
as an inclusion of primitive pancreatic 
tissue in a portion of the foregut or its ' 
derivatives, and does not represent a 
stage of normal fetal growth. 

Of the authors’ 24 cases, 12 were 
those of males. The ages of the patients 
ranged from 8 days to 82 years. In 5 
cases the abnormality was discovered at 
operation and in 19 at autopsy. In 2 
cases it was located in the gastric wall. 
In both of these, partial resection of 
the stomach was done under the impres- 
sion that the nodular mass w^as car- 
cinomatous. In 1 case the pancreatic 
tissue was found in the pyloric ring. 
In 10 cases it occurred in the duodenum, 
and in 1 of these it was in a duodenal 
diverticulum. In 4 cases it occurred in 
the jejunum, and in 1 case in the wall 
of the ileum. In the remaining 6 cases 
it occurred in a Meckel diverticulum. 

Microscopic examination showed the 
tissue to contain ductal and acinar 
elements with a structure closely re- 
sembling that of normal pancreatic tis- 
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Langerhans were present, but in the 
remaining 15 none was seen. 

Aberrant pancreatic tissue may oc- 
casionally cause symptoms. In a purely 
mechanical manner it may produce 
pyloric or intestinal obstruction. Cases 
of intussusception in which the pan- 
creatic tissue acted as the leading point 
have been reported. Some believe that 
certain intestinal diverticula are formed 
because of weakening of the musculature 
of the intestinal wall by the aberrant 
pancreatic tissue. Inflammatory reactions 
arising in aberrant pancreatic tissue may 
cause symptoms simulating those of 
peptic ulcer or appendicitis, depending 
on. the site of the tissue. Cases of malig- 
nant degeneration of abnormally situated 
pancreatic tissue have been reported. 

Of the authors’ 24 cases, 4 had im- 
portant pathological significance. In 1 
of the latter the nodule caused pyloric 
obstruction, and in 3 it was the site of 
ulceration in the stomach or duodenum. 
The 24 cases are reported briefly. 

PERITONEUM. — PERITONI- 
TIS. — Prophylaxis ,' — From the experi- 
mental and clinical evidence on which 
H. L. Johnson, G. K. Coonse, J. B. 
Hazard, P. S. Foisee and O. Au franc 
(Surg. Gynec. and Obst. 62: 171 (Feb. 
1) 1936) base their paper, they state that 
they have definitely proved that amniotic 
fluid concentrate most eflPectively meets 
the requirements to establish peritoneal 
immunity against infection and ad- 
hesions. The bacterial vaccine of 
Rankin and Bargen is best used pre- 
operatively from 48 to 72 hours before 
celiotomy, and the protection afforded 
by its introduction is attained at the 
cost of a considerable physiologic and 
clinical upset and a long immunizing 
interval. The brief immunization in- 
terval required in the use of amniotic 
fluid concentrate makes it adaptable 


for operative as well as preoperative 
introduction. 

Treatment of General Peritonitis. 
— T. R. Sealy (Texas State J. Med. 31: 
284 (Aug.) 1935) considers the most 
effective treatment of acute general peri- 
tonitis, after removal of the source 
of infection and providing ample drain- 
age, is to get the patient’s intestine 
to function. Toxemia is the chief cause 
of death and is due not to the original 
source of infection, but to absorption of 
to.xic substances from the intestine above 
an obstruction and from the inflatned 
peritoneum. Other causes of death are 
dehydration, starvation, and lethal de- 
ficiency of sodium and chlorides in the 
body. 

The problem of draining the ab- 
dominal cavity in cases of general peri- 
tonitis is still unsettled. When the 
exudate becomes very purulent and con- 
tains intestinal matter, necrotic tissue or 
some otlier foreign material, it should 
be removed at the time of operation. 
One of the strongest arguments against 
drainage of the abdominal cavity for the 
removal of exudate not removed at the 
time of operation is based on the fact 
that all drains are completely walled off 
from the rest of the abdomen within 
10 to 12 hours. Drainage can be accom- 
plished best by inserting a drain between 
the anterior abdominal wall and the 
omentum, where it will not lie in contact 
with the intestines. 

O. Kapel (Zentralbl. f. Chir. 62:2053 
(Aug, 31) 1935) employed serotherapy 
in all ca.ses of diffuse, free perforation 
peritonitis, in the majority of cases of 
localized perforation peritonitis, in cases 
in which there was an accumulation of 
pus around the vermi form process and, 
finally, in cases in which large portions 
of the appendi.x were gangrenous so that 
the bacteria could penetrate. There was 
no change in the mortality rate. In the 
patient who recovered, the signs of 
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general intoxication were less severe and 
recovery was more rapid. Kapel is in- 
clined to believe that these serums are 
only antibacterial, not antitoxic. 

PRIMARY PERITONITIS IN 
'CHILDREN. — J. S. Leopold and F. 
Castrovinci (J. Pediat. 7 : 187 (Aug.) 
1935) report 11 cases of primary peri- 
tonitis (7 pneumococcic and 4 strepto- 
coccic) that occurred in female children 
between the ages of 2 and 10 years. The 
clinical pathologic picture strongly sug- 
gests that the organisms enter the ab- 
dominal cavity at the ileocecal-appendical 
region. 

Diagnosis. — Abdominal puncture 
should be performed oftener and early 
to establish a diagnosis. They believe the 
objections to puncture are theoretical. 

Treatment. — Operation was per- 
formed in 9 cases with a mortality of 75 
per cent. One case of streptococcic peri- 
tonitis recovered without operation. 

ACUTE PERITONITIS.— J. J. 
Chydenius (Acta Soc. med. fenn. 
duodecim (Ser. B, fasc. 1-3, art. 5) 
23 :1, 1935) reviewed 100 cases of acute 
free peritonitis of different types. The 
majority were cases of diffuse peritonitis 
•due to abortion. From 1919 to 1924, 
conservative treatment was used and all 
but 1 of the 24 patients died. From 1925 
to 1935, 70 cases of abortion peritonitis 
were treated. In 18 hopeless cases, 
operation was not performed, and in 12, 
which were very unfavorable, only 
drainage was done. In 40 cases, radical 
operation with vaginal drainage was 
performed, and, in early cases, 'with high 
peritonization. Fifteen of the 40 patients 
recovered. Diffuse streptococcic peri- 
tonitis was present in at least 10 of the 
■cases terminating in recovery. Opera- 
tions performed in the first 4 months of 
pregnancy terminated favorably. In cases 
of abortion and premature delivery at 
a later date, -the prognosis was very un- 
favorable. The time that elapsed between 


the abortion and the beginning of the 
peritonitis was a very important factor. 
In almost all of the fatal cases, the peri- 
tonitis developed during the first week 
after the abortion ; in cases with recover^' 
it developed later. The prognosis im- 
proves rapidly with the increase in length 
of time between abortion and the peri- 
tonitis. Pelvic thrombophlebitis dis- 
covered nearly always in the later months 
of pregnancy makes the prognosis un- 
favorable. The best results are obtained 
in cases in which expectant treatment is 
employed until a free peritonitis becomes 
an encapsulated pelviperitonitis. 

GENERALIZED PERITONI- 
TIS. — Five cases of generalized peritoni- 
tis due to rupture of pyosalpinx are re- 
ported by A. Soimaru (Gyn&ologie 
34:21 (Jan.) 1935). 

Etiology. — It occurs in women be- 
tween 20 and 35 years of age. The 
rupture may be a traumatic rupture 
of a chronic pyosalpinx or the perfora- 
tion of a pyosalpinx following an acute 
inflammation with ulcerative lesions in 
the tubal wall. The latter is more 
dangerous and virulent. About 3 per 
cent, of tubal infections rupture. 

Diagnosis. — There is usually a 
definite history of tubal infection, other- 
wise the condition is often believed to be 
due to appendicitis. In many cases the 
rupture of the pyosalpinx is preceded 
by an increase in the pelvic pain and a 
rise in temperature. At the time of 
rupture the pain becomes more severe 
and the swelling disappears. The patient 
may collapse. There is generalized 
muscular rigidity. 

Treatment. — The pyosalpinx is 
usually bound down by adhesions in 
chronic cases, thus limiting the spread 
of the infection. When the tubal infec- 
tion shows evidence of the development 
of a pyosalpinx, with the danger of 
rupture, Soimaru prefers operation. If 
rupture occurs, operation should be per- 
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formed immediately. Removal of the 
tube and ovary on one or both sides, 
with drainage, is the operation of 
choice. 

PERITONITIS OF PYELO- 
RENAL ORIGIN. — R. Couvelaire (J. 
de chir. 47:392 (Mar.) 1936) reviews 
49 cases and reports 3, calling attention 
to the fact that in diffuse peritonitis it is 
important to remember that retroperi- 
toneal organs (kidney, renal pelvis, 
ureter) may be the primary focus as well 
as intraperitoneal viscera. 

Treatment. — Recovery resulted only 
when both the peritoneum and the ab- 
scess around the kidney were drained. 
The results were best when nephrec- 
tomy was done in addition to drainage, 
the condition of the other kidney being 
known. Nephrostomy is therefore 
advisable. 

STREPTOCOCCIC PERITONI- 
TIS. — In 8 cases of streptococcic peri- 
tonitis studied J. Felsen and A. G. 
Osofsky (Arch. Surg. 31:437 (Sept.) 
1935) there was a definite history of 
sore throat. In 2 adults the organism 
was nonhemolytic, but the general 
features were the same with both the 
viridans (5 cases) and the nonhemol)d;ic 
type (3 cases). The authors believe that 
it occurs through the focal hemorrhagic 
and ulcerative lesions in the intestine. 
The abdominal symptoms came on in 
about 6 days. The onset was abrupt with 
temperatures up to 107.8° F. (42.1° C.). 
The initial leukoc34;e count was high. 
The mortality was 100 per cent. The 
pathological picture was that of a strepto- 
coccic septicemia with profound toxic 
effects. 

PNEUMOCOCCIC PERITONI- 
TIS. — I. Diaz Bobillo (Semana med. 
1 : 592 (Feb. 20) 1936) reports 7 cases 
in infants from 6 months to 2 years of 
age. It was primary in 2 cases, secondary 
to pneumonia, pleurisy and pericarditis 
in 3, and associated with pleuropulmonary 


pneumococcic infection in 2 cases. C. K. 
Schaanning (Acta chir. Scandinav 77: 
256 (Nov. 15) 1935), reporting on 37 
children, believes infection by uterine 
tubes occurs seldom. It seems likely that 
infectious material is swallowed and the 
peritoneum becomes infected by way 
of the intestine. Flematogenous infection 
of the intestine is possible. Lungs and 
tonsils are frequently the primary foci 
of infection. A lymphogenous infection 
occurred in several cases. In patients 
with otitis media, the hematogenous 
route of infection must be considered. 

Thi'ce cases of encysted pneumococcic 
peritonitis with a subacute or chronic 
course are reported by A. Chauvenet, 
P. Bi-oustet, and Coniette de Saint-Cyr 
(J. de med. de Bordeaux 113 : 303 (Apr. 
30) 1936). It is more common in older 
adults, having no relation to sex. As 
a I'ule, it follows an infection of the 
lungs or pleura. The symptoms are few 
in the beginning. I'he condition must 
be diffei'entiatcd from chronic appen- 
diceal abscess, tuberculous peritonitis, 
hydatid cyst, pyonephrosis and ctnpyema 
of the gall-bladder. 

SUBPHRENIC ABSCESS. — R. 

H. Oveidiolt and J. C. Donchess (New 
England J. Med. 213:294 (Aug. 15) 
1935) rei^ort on 25 cases of subphrenic 
abscess treated at the Lahey Clinic. 

Etiology. — Subphrenic abscess re- 
sults when infection already existing in 
the peritoneal cavity spreads into the 
subdiaphragmatic space. Infection in the 
pelvis or the right lower quadrant of the 
abdomen may spread upward laterally 
to the cecum and ascending colon. From 
the region of the gall-bladder or pylorus 
infection may spread to the right sub- 
hepatic area and extend over and under 
the liver to the posterosuperior or antero- 
superior space. The important part 
played by pressure changes in the upper 
abdomen has not been emphasized. 
Overholt has shown that during quiet 
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respiration the intraperitoneal pressure 
in the upper abdomen is less than the 
atmospheric pressure. Therefore, pus 
that has reached the upper abdomen may 
be sucked up to the subphrenic space. 

Symptoms . — These consist of dis- 
comfort in the upper part of the ab- 
domen, dyspnea, hiccough, and referred 
pain in the chest, shoulders, or neck. 

Differential Diagnosis . — Differenti- 
ation should be made from generalized 
peritonitis, liver abscess, perinephritic 
abscess, thoracic emphysema, postopera- 
tive massive collapse of the lungs, and 
unilobar atelectasis. 

Treatment. — It is desirable to keep 
the patient in a half-sitting position. 
The authors advocate tlie operation of 
Ochsner. 

INTRAPERITONEAL BILI- 
ARY EFFUSIONS WITHOUT 
APPARENT PERFORATION OF 
BILIARY TRACT. — When, in ex- 
ploration of the peritoneal cavity, a 
generalized peritonitis with free bile in 
the peritoneal cavity is found, the 
stomach, duodenum, liver, and extra- 
hepatic biliary tract should be immedi- 
ately examined for perforation, accord- 
ing to I. Sabadini and E. Curtillet (J. 
de chir. 45:191 (Feb.) 1935). The 
authors report 4 cases. 

Etiology. — The condition occurs 
more frequently in women than in men. 
As a rule, there is a history of intestinal 
disturbance over a period of years. 
Cholelithiasis is almost invariably present, 
and commonly there is an occlusion of 
the common bile duct either by a stone 
or a pancreatic lesion. 

Symptoms. — The onset of the illness 
is very sudden and associated with ex- 
cruciating pain, which is generalized over 
the epigastrium and not referred to any 
particular point. The abdomen is very 
tender and presents a generalized 
muscular defense. Bilinibin may be re- 
covered from the urine. 


Treatment. — All cases treated con- 
servatively have proven fatal. In cases 
treated surgicalh' the prognosis is rather 
good. The operative procedure is 
drainage of the abdominal cavity 
with cholecystostomy and chole- 
dochotomy or cholecystectomy and 
choledochotomy. 

PERITONEAL ADHESIONS.— 

E. Kaufman (Beitr. z. klin. Chir. 161 : 
599, 1935) divides peritoneal adhesions 
into 2 groups, i. e., the spontaneous and 
the postoperative. Spontaneous adhesions 
are of traumatic, congenital, and inflam- 
matory origin. Traumatic adhesions, 
which form as the result of blunt traumas 
to the abdominal wall, are of particular 
importance from the standpoint of insur- 
ance. Spontaneous adhesions are usually 
of inflammatory origin. 

Treatment. — Surgery is employed 
only for interference with gastrointes- 
tinal motility and then is limited as much 
as possible. Postoperative adhesions 
were found by the author in 88 per cent, 
of 509 reoperations. They occurred most 
often in the right upper and lower 
quadrants and very often involved the 
omentum. The symptoms of postopera- 
tive adhesions he divides into 3 groups : 

( 1 ) general complaints due to adhesions, 

(2) disturbances of motility, and (3) 
intestinal obstruction. The treatment of 
the first group is diathermy first 
and surgery last. In the second group 
with sudden attacks of ileus due to intes- 
tinal kinks which, as a rule, relax spon- 
taneously, surgery may be necessary. 
In the third group with intestinal ob- 
struction, the time for operation is dif- 
ficult to determine. At the beginning, the 
surgeon hesitates to operate, and later 
it is often too late. Of chief importance 
in the prevention of adhesions are the 
operative technic, early stimulation 
of peristalsis, and the avoidance of 
iodine. 
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TUMORS AND CYSTS. — Pseu- 
domyxoma of Peritoneum . — T. An- 
toine (Ztschr. f. Geburtsh. u. Gynak. 
111:37 (June 20) 1935) describes 7 
cases. Pseudomyxoma may originate in 
the appendix as well as in the ovary. 
The jelly-like secretion is produced by 
the epithelium. The penetration of the 
jelly-like substance into the connective 
tissue is caused by a rarefaction of the 
connective tissue with compensatory 
filling of the spaces with this substance. 

Treatment. — The author states that 
the surgical treatment should be radi- 
cal and followed by x-ray irradiation. 

Lymphatic Enteroperitoneal Cysts. 
— Pathogenesis. — A recent classifica- 
tion by Lilly divided such cysts into : 
(1) those derived from the lymphatic 
system, vis., lymphochylangiomas ; (2) 
encysted hematomas ; (3) parasitic cysts ; 
(4) gaseous cysts; and (5) cysts of em- 
bryonic origin (ectodermal, mesodermal, 
endodermal, or mixed cysts, teratomas, 
and fetal inclusions). According to S. 
Ferrandu (Clin. chir. 12:105, 1936) 
the cysts originate in lymphatic channels 
in which there is a preexisting ectasia, 
due to circumscribed malformations in 
the wall. Hemorrhage occurs in this 
region from the small blood vessels of 
the wall, and under the influence of 
pressure the congenital ectasia is trans- 
formed into a cystic cavity which at first 
contains hemorrhagic lymph and later 
a pseudochyle or serum. Occasionally, 
especially in the adult, these cysts may be 
related to hypertension, toxic-infective 
states, dystrophies, or degeneration of 
the blood-vessel walls, all of which con- 
ditions may lead to hemorrhage. In 
the peritoneum and intestines hemor- 
rhage is favored by movements of tlie 
intestines. 

Retroperitoneal Hematomas . — ^Eti- 
OLGY. — Trauma is an important factor, 
although spontaneous nontraumatic 
hematomas are found in the kidney 


region even more often than the ti-au- 
matic. In a reported case of unilateral 
adrenal hemorrhage the patient had cir- 
rhosis of the liver and arteriosclerosis 
of the coronary artery. 

Symptoms. — C. C. Fleischer-Hansen 
(Hospitalstid. 78 : 973 (Sept. 17) 1935) 
reports a case of pai'tially calcified 
perirenal hematoma in which the tumor, 
originating after trauma, endured for 
25 years without special symptoms. 
Renal function and urine were normal 
and the pyelogram showed slight 
changes. Pain and swelling in some 
degree is always present. In the spon- 
taneous nontraumatic hematomas the on- 
set is sudden, with violent pain in the 
renal region. Possible infection of the 
hematoma will show sign.s and symptoms 
of infection. 

Diagnosis. — Perirenal hemorrhage 
should be suspected when thei'e is pain 
and swelling in these areas following 
trauma. The differential diagnosis should 
be made from renal tumor, perirenal 
abscess or ileus. 

Treatmient. — Traumatic cases are 
treated conservatively unless the 
hematoma is very large, then extraperi- 
toneal excision is called for. Infection 
of the hematoma calls for surgical 
treatment. Operation may be indicated 
later, often after years, because of cyst 
formation, pseudohydronephrosis, calci- 
fication, deficient resorption or other 
complications. The incision is made in 
the lumbar region, and drainage of the 
hematoma and possibly nephrectomy 
done. The reported mortality is about 
60 per cent. Early diagnosis and treat- 
ment are important for a better 
prognosis. 

SPLEEN. — HEMOLYTIC HY- 
PERSPLENIA (Acquired Hemoly- 
tic Icterus). — L. Heilmeyer (Deutsches 
Archiv. f . klin. Med. 178 : 89 (Oct. 6) 
1935) reports this definite disease entity 
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in the etiology of which he calls attention 
to the significance of severe infections 
and endocrine disturbances. A case is 
cited of hemolytic anemia with splenic 
tumor which developed after a severe 
thyroid and hypophyseal disturbance. 
The symptoms of this disorder are severe 
hemolytic anemia, with considerable in- 
crease in the blood exchange (reticulo- 
C 5 d:osis of from 100 to 400 per 1000 and 
urobilin elimination in feces of from 
700 to 3000 mg.) ; absence of hepatic 
changes ; absence of bilirubinuria ; reduc- 
tion of osmotic resistance ; microsphero- 
cystosis ; splenic tumor ; sudden onset 
of the disorder and lack of symptoms of 
congenital hemolytic icterus in the 
history ; absence of constitutional hemo- 
lytic signs ; absence of similar disturb- 
ances among the relatives ; and cure after 
splenectomy. 

SPLENOMEGALY IN CHIL- 
DREN, — R. M. Smith and S. Farber 
(J. Pediat. 7:585 (Nov.) 1935) ob- 
served 1 5 children with splenomegaly 
and early hemat emesis. The primary 
pathologic lesion is considered to be 
portal or splenic vein obstruction due 
in most instances to thrombophlebitis 
secondary to infection in some other part 
of the body. Attention is called to the 
decrease in size of the spleen after 
hemorrhage and the return to the 
previous or greater size after restora- 
tion of the blood loss. There was no 
cirrhosis of the liver or ascites. 

Treatment . — Splenectomy does not 
prevent recurrence of hemorrhage. 
Ligation of vessels going to the 
stomach and esophagus offers a 
further means of treatment with the 
possibility of greater success in the pre- 
vention of recurrent hemorrhage. 

SPLENECTOMY.— Effects of Re- 
moval of Normal Spleen . — A study of 
100 cases by E. Ask-Upmark (Svenska 
lak.-sailsk. handl. 61 : 197, 1935) showed 
no increase in susceptibility to infections 


or to malignant tumors. A tendency- 
to rapid exhaustion was not infrequently 
present. In 10 per cent, of the cases 
there were digestive disturbances, changes 
in body weight, disturbances in the 
nervous system and metabolic activities. 
Anatomically, physiologically, and clini- 
cally his investigations indicate that the 
spleen, while not necessary to life, should 
be removed only on vital indication. 

Results of Splenectomy. — L. 
Wieden ( Mitt. a. d. Grenzgeb. b. d. Med. 
u. Chir. 44:13, 1935) reports on 81 
splenectomies employed for various con- 
ditions. In 21 cases of injury of the 
spleen, 8 died soon after the operation 
and 13 lived. Two patients with perforat- 
ing splejiic abscesses died of peritonitis 
after the operation. Seven patients with 
infarction of the spleen were operated 
upon without this diagnosis. Three died 
soon after the operation, 3 were dis- 
charged as cured, while 1 could not 
be traced. Of 5 patients with splenic in- 
farction occurring as a sequela of en- 
docarditis, 4 died after the operation and 
1 could not be traced. Four patients 
with thrombophlehitic enlargement of 
the spleen and thrombosis of the splenic 
vein were cured. Three splenectomies 
were performed for tuberculosis of the 
spleen^ the patients being discharged as 
cured. A patient with sarcoma of the 
spleen died after the second operation. 

Of 9 patients subjected to splenec- 
tomy for thrombopenia, 4 are well, 2 
recovered, but died later of unknown 
causes, 2 could not be traced, and 1 died 
soon after the operation. After splenec- 
tomy the number of thrombocytes at 
first increase markedly, but later drop 
to a level slightly lower than normal. 
In 1 case of splenopathic thrombopenia 
only occasional small hemorrhages oc- 
curred after removal of the spleen. 
Splenectomy was performed for malig- 
nant thrombopenia, hemorrhagic aleukia, 
the patient dying soon after the opera- 
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tion. In a case of hemoglobinuria there 
was no improvement after 9 weeks. In 
13 cases of hemolytic icterus, 2 patients 
died after the operation and 11 were 
cured or greatly benefited. One died 
later of unknown cause. In 2 cases of 
cirrhosis of the liver with splenomegaly, 

1 youth died soon after operation, the 
other patient dying 2 years later of un- 
known cause. In 9 cases of pernicious 
anemia the results were very satisfac- 
tory. One case of aplastic anemia died 
soon after operation. Of 2 cases with 
myeloid leukemia, 1 died 3^/^ years later 
and the other is living and able to work 
6 years after the splenectomy. 

In Childhood. — G. C. Penberthy 
and T. B. Cooley (Ann. Surg. 102 : 645 
(Oct.) 1935) performed splenectomy in 

2 cases of erythroblastic anemia. The 
course of the anemia was not appreciably 
altered. There was an increase in circu- 
lating normoblasts. The patients were 
relieved from the weight of the enlarged 
spleen. The disease progresses rapidly 
and terminates fatally in a short time, 
splenectomy should, therefore, be per- 
formed as soon as the diagnosis is 
made. In hemolytic icterus the recovery 
was complete. In the cases of sickle- 
cell anemia the condition has been little 
benefited; but the abdominal and joint 
crises have been alleviated. Results in 
hemorrhagic purpura are nearly as good 
as in hemolytic icterus. Two cases of 
early stage B anti’s disease, seem to have 
been cured. 

STOMACH. — CARDIOSPASM. 

— In 14 years A. Fromme (Beitr. z. 
klin. Chir. 162:337, 1935) has treated 
24 cases of this condition. He classifies 
the cases etiologically into 3 groups : (1) 
those with a psychogenic disturbance of 
the cardial innervation without any ana- 
tomical change ; (2) those in which the 

condition was due to an organic cause 

paralysis or irritation of the nerves 


supplemented by ps^’chic trauma; and 
(3) those with purely organic dis- 
turbances. 

In 3 cases with organic changes there 
w'ere evidences of previous disease of 
the cervical lymph glands. In 3 others, 
pulmonaiw changes of a probable tuber- 
culous nature were found. In 1 case the 
cardiospasm followed a severe attack of 
grippe, and in another, the birth of a 
thii'd child. In 2 cases duodenal ulcer was 
suspected, and in 3 the condition was 
attributed to trauma. 

The author distinguishes the type ac- 
cording to the foi-m of the esophageal 
dilatation. In one type the enlai'gement 
extends all the way to the neck. Fromme 
attributes this type to a general dis- 
turbance of the innervation of the organ. 
In another type the greatest enlarge- 
ment occurs in the supracardial part of 
the esophagus which at first i*emains 
straight, but after x)rolonged stasis above 
the diaidiragm forms a broad sac with 
its convexity to the right. The latter 
type is believed to be due to a disturb- 
ance of the opening reflex of the cardia. 

Of the author’s 24 patients, nearly 
all of whom were subjected tcj x-cpcated 
physical and x-ray examinations, 15 
were treated surgically. In 1 case gas- 
trostomy was done ; in 2 cases, an ex- 
tramucouscardiotomy by Heller’s 
method; in 4, plastic surgery; and 
in 8, gastroesophagoanastomosis by 
Heyrowsky’s method, fllxc 1 death, 
which was due to .suture insufficiency, 
followed a Heyi'ow'sky operation. In 5 
cases the esophagus was dilated with 
Starck sounds, a method which failed 
in 2 other cases. Two patients were 
treated by strictly conservative methods. 

The evaluation of the results of treat- 
ment is difficult because the findings at 
various follow-up examinations may 
vary greatly. An important difference 
between the patients who were operated 
upon and those who were treated con- 
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servatively or not treated at all was the 
fact that those treated surgically were 
never again troubled by inability to 
swallow or malnutrition. The best func- 
tional and anatomical operative results 
were obtained by anastomosis, although 
painful spastic conditions were very 
common in patients so treated. The 
second best results were obtained by 
Heller^s operation and by dilatation 
with Starck sounds. A patient who 
was not benefited by an operation per- 
formed by Heller was operated upon 
by the author by the transpleural method 
because it appeared that the Sauerbruch 
abdominal operation would be difficult. 
The operation was followed by death 
from an undetermined cause. Although 
most surgeons have rejected treatment 
with Starck sounds, the results in the 
author's cases in which this method was 
used (mild and moderately difficult 
cases) were satisfactory. In some of 
them, however, repeated dilatations were 
necessary. Fromme calls attention to the 
fact, demonstrated also in one of his 
cases, that considerable improvement of 
cardiospasm may occur without treat- 
ment. The most unfavorable results in 
his cases were those of plastic surgery. 
On account of the cicatricial changes 
which are always to be expected at the 
cardia, he repeats sounding or performs 
a second operation only after careful 
consideration. 

The technic of the transabdominal 
operation which is preferred by Fromme 
for the relief of cardiospasm is as 
follows : 

Depending: upon the form of the costal arch 
and the site of the cardia, a medial, hooked, or 
rib-margin incision is made under anesthesia 
of the abdominal wall supplemented by in- 
testinal or inhalation anesthesia. A transverse 
incision of the peritoneum is then made at the 
site of the cardia. After displacement of the 
vagus nerve from the region of the cardia 
and withdrawal of the esophagus from the 
diaphragm to an extent of from 6 to 9 cm., 


the esophagus is ligated as far toward the oral 
cavity as possible with a strip of gauze and 
the stomach is similarly ligated after the 
formation of an opening in the lesser omentum 
and the gastrocolic ligament. Both strips of 
gauze are then fixed to the stomach and 
esophagus by a suture, so that the organs are 
closely approximated. Anastomosis is done in 
2 layers with an inner suture of catgut and 
an outer suture of silk, and the suture line is 
covered with a flap of peritoneum. 

According to G. Lotheissen (Zentralbh 
f. Chir. 62:2658 (Nov. 9) 1935;, most 
cases of so-called cardiospasm yield to 
nonsurgical dilation, for among about 
120 cases he found only 2 in w^hich more 
radical interventions become necessary. 
In one of these cases he did the cardio- 
plasty according to von Hacker and 
obtained good results. The second pa- 
tient, a woman aged 52, had a dilatation 
of the esophagus and a severe cicatricial 
stenosis (probably the result of ulcera- 
tions). It was decided that the stenosis 
had to be excluded and that a new con- 
nection with the stomach had to be 
formed. After mentioning the shortcom- 
ings of the methods usually employed 
in such cases, the author describes his 
7iew technic as follows : 

The abdominal cavity was opened in the 
midline. Following division of the peritoneum 
at the diaphragm, the esophagus could be 
readily detached and drawn down for about 
8 cm. It was then again attached to the 
diaphragmatic cleft with button sutures. Then 
the esophagus was again turned back so that 
the anterior wall was exposed, and an elastic 
Doyen clamp was put on it directly anterior 
to the diaphragm. The ectasia had been well 
irrigated, but in order to make sure that there 
could be no escape of contents, the surround- 
ings were well covered with compresses. Then 
the entire constricted portion (4 cm. in length) 
was incised down to the lumen and the mucous 
membrane was immediately attached all around 
to the external wall by means of button 
sutures; so that, a sort of cardiotomy was 
made, but intentionally also through the mu- 
cous membrane. Then followed the intussus- 
ception of the constricted portion into the 
stomach and the attachment of an anterior 
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fold, which on both sides was joined to the 
posterior fold with a double suture, to the 
dilated esophagus. By this the cut portion was 
completely buried. In order not to impair the 
sutures and yet to insure proper nutrition of 
the greatly weakened and emaciated patient, 
a gastric fistula was made. 

The author points out that since the 
disorder is always designated as cardio- 
spasm, even if the stenosis is at the 
diaphragm, his operation can be desig- 
nated as cardiodysis (intussusception 
of the cardia). Fie considers that cardi- 
odysis is advisable, especially for cica- 
tricial stenoses. The covering with folds 
greatly reduces the danger of infection. 
Considerable dilatation of the esophagus 
is, of course, a prerequisite for this 
intervention. 

PYLORO SPASM. — Theories re- 
garding the etiology of pylorospasm in 
childhood are advanced by K. Eberle 
(Wien. klin. Wchnschr. 49:845 (July 
3) 1936). After describing the symp- 
tomatology the author shows that the 
prolonged vomiting produces, in addition 
to other disturbances, also a severe met- 
abolic disorder. There is exsiccosis with 
inspissation of the blood and albumin- 
uria, also chloropenia with achloruria 
and hypochloreniia. 

In discussing the therapy of pyloro- 
spasm, the author says that x-ray treat- 
ment has been abandoned. He then 
mentions the various medicaments that 
have been tried, such as papaverine 
and atropine. The favorable reports of 
other clinics induced his clinic to try a 
scopolamine preparation. After over- 
coming the comatose condition by care- 
ful treatment with sodium chloride, the 
treatment was continued with sodium 
chloride and the scopolamine prepara- 
tion. Under the influence of this treat- 
ment the vomiting ceased rapidly. The 
author states that the new internal treat- 
ment of pylorospasm stresses the follow- 
ing point : Pylorospasm should be treated 


in a hospital. The food intake should 
be under strict control. There should 
be frequent feedings w'ith small con- 
centrated portions. The child should be 
under the care of a conscientious nurse. 
The fonnerly emqiloyed gastric irriga- 
tions are inadvisable, because they lead 
to further depletion of the chloride re- 
serves. The loss of chlorides and water 
is compensated by the frequent small 
feedings. In giving his attention to the 
surgical treatment of pylorospasm, the 
author says that the new Weber-Ram- 
stedt method is the best. Fie considers 
sui-gery indicated when careful internal 
treatment fails. Following the operation, 
feeding must again be carefully super- 
vised, for if this is not clone, alimentary 
intoxication may result. 

PYLORIC HYPERTROPHY.— 
Idiopathic pyloric hypertrophy in adults 
is explained by G. S. Donati (.;\nn. ital. 
di chir. 14: 1145 (Oct.) 1935), who re- 
ports 2 cases of pure pyloric hyper- 
trophy in women aged 28 and 40, re- 
spectively. The author states that the 
disease is more frec|uent in women than 
in men. From eaidy life the patients 
show recurrent gastric disturbances, 
which bectnne intensifled as the condi- 
tion develops. The clinical diagnosis, 
especially of atypical benign foimis, is 
difficult. When the disease is already 
developed, the clinical symptoms and 
objective and x-ray signs are those of 
pyloric stenosis clue to ulcer. The 
anatomic lesion involves the muscular 
layers of the pylorus without involving 
the layers of the gastric wall. Pure 
pyloric hypertrophy is entirely dilTcrent 
from inflammatoi-y and sclerous, neo- 
plastic and myomatous forms of pyloric 
hypertrophy. It is equivalent in adults 
to pyloric hypertrophy in infants. Cer- 
tain zones around the pylorus are more 
intensely involved than others in the 
pure hypertrophic process. Both con- 
genital and acquired factors, esi^ecially 
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those related to the production of pyloric 
spasm, are involved in the pathogenesis. 
The treatment is surgical, especially in 
grave cases complicated by emaciation. 
The rather frequent finding of the con- 
dition at necropsy proves that the dis- 
ease is not as rare as has been believed. 

VOLVULUS OF STOMACH.— 
After reviewing the history of volvulus 
of the stomach, N. Anagnostidis (Rev. 
de chir. Paris 73:515 (July) 1935) re- 
ports a case of the condition. In this 
case the spleen, which was very large, 
was found in the right lower quadrant 
of the abdomen and the stomach was 
rotated 180“ from left to right. Along 
the lesser curvature of the stomach there 
was a gangrenous area. The spleen was 
removed, the stomach rotated back into 
place, and the gangrenous area resected. 
The patient died 8 hours later. 

In the literature the author has been 
able to find reports of 116 cases of 
volvulus of the stomach, 63 of the sub- 
jects being women. The incidence of 
the condition was highest (28 per cent.) 
between the ages of 41 and 50 years. 

All or only a part of the stomach 
may be rotated. Partial torsion involves 
only the pyloric end. The torsion may 
be: (1) around the axis from the py- 
lorus to the cardia, the so-callcd organo- 
axial or pylorocardiac volvulus ; (2) 

around the axis from the greater to the 
lesser curvature, the so-called mesenteri- 
coaxial volvulus or volvulus on the axis 
of the lesser curvature; or (3) of a 
mixed type. Of 108 cases in which the 
volvulus was described in detail, it was 
of the organoaxial type in 57 (52.7 per 
cent.) ; of the mesentericoaxial type in 
45 (41.6 per cent.) ; and of the mixed 
type in 6 (5.5 per cent.). 

In the organoaxial type the greater 
curvature may turn forward and up- 
ward. When the torsion reaches 180° 
the posterior wall of the stomach comes 
into contact with the anterior abdominal 


wall. This is called an “anterior” or 
“isoperistaltic” volvulus. Less fre- 
quently, the torsion is in the opposite 
direction, a “posterior,” “antiperistaltic” 
or “anisoperistaltic” volvulus. In the 
mesentericoaxial volvulus the pylorus 
usually moves forward and to the left, 
while the cardia moves posteriorly and 
to the right. Less frequently, the py- 
lorus moves posteriorly and to the left, 
and the cardia forward and to the right. 

Volvulus of the stomach is associated 
with occlusion of the orifices of the 
stomach, venous congestion, distention 
of the organ, a serosanguinous peri- 
toneal exudate, and occasionally, gang- 
rene and perforation. 

The etiology is not clear. In 43.9 per 
cent, of the 116 cases recorded in the 
literature the condition was described 
as idiopathic. Predisposing factors are 
a rapid loss of weight with relaxation 
of the abdominal wall, nervousness, 
pregnancy, gastric atony, congenital or 
acquired abnormal mobility of the stom- 
ach and colon, inflammatory adhesions, 
diaphragmatic hernia, gastric neoplasms 
and ulcers, and displacements of neigh- 
boring organs. 

Symptomatically, the condition may be 
classified as acute, chronic, or intermit- 
tent. Acute volvulus is associated with 
the following signs and symptoms : ( 1 ) 
a desire to vomit withotit being able to 
do so; (2) gaseous distention limited 
to the gastric area ; and ( 3 ) the impossi- 
bility of passing an esophageal sound or 
a stomach tube into the stomach. The 
condition occurs suddenly, with intense 
pain localized in the epigastrium. As a 
rule, it is accompanied by elevation of 
the diaphragm, displacement of the heart, 
dyspnea, and signs of shock. 

Chronic volvulus is usually partial, in- 
volving only the pyloric end of the 
stomach. The symptoms are those of 
long-continued indigestion suggestive of 
ulcer, gastritis, or carcinoma. 
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In the intermittent type of gastric 
volvulus the clinical picture consists of a 
series of attacks similar to, but less in- 
tense than, those occuring in the ordi- 
nary acute type. 

The diagnosis is usually easy if the 
condition is borne in mind. The treat- 
ment is surgical. 

PROLAPSE OF GASTRIC 
MUCOSA. — Prolapsing lesions of the 
gastric mucosa are described by E. P. 
Pendergrass and J. R. Andrews (Am. J. 
Roentgenol. 34 : 337 (Sept.) 1935), who 
call attention to the lack of a character- 
istic clinical syndrome. For preoperative 
recognition of the condition, x-ray ex- 
amination is of prime importance. The 
findings of roentgenoscopy are far more 
reliable than those of roentgenography. 

The essential diagnostic feature from 
the x-ray standpoint is a large negative 
filling defect of the pyloric end of the 
stomach which is movable and can be 
pushed into the duodenum, where it 
produces a deformity of the cap. Gastric 
stasis and fixed pyloric or duodenal de- 
fects may or may not be present. The 
peristalsis and motility vary considerably 
in different cases and their variations are 
not dependable evidence of the presence 
of prolapsing lesions of the mucosa. No 
reliable criteria for differentiating be- 
tween prolapsing gastric polypi and pro- 
lapsing hypertrophic gastric mucosa have 
been established as yet. 

The errors in the diagnosis of pro- 
lapsing lesions of the gastric mucosa are 
due, not to mistaking these lesions for 
others, but to mistaking other lesions for 
these lesions. In the differential diag- 
nosis, congenital mesenteric membranes, 
redundant normal membranes, inflam- 
matory adhesions, a hypertrophic pyloric 
muscle, and duodenal and gastric ulcers, 
gastric carcinoma, and retained food par- 
ticles must be ruled out. 

In conclusion, it is stated that when 
a suggestive appearance is observed in 


the roentgenogran: in the presence of 
negative x-ray findings, the diagnosis 
of a prolapsing lesion of the gastric 
mucosa should be held to be equivocal 
and the patient reexamined with special 
attention to the findings of roentgeno- 
scopy. 

BENIGN TUMORS OF STOM- 
ACH. — The occurrence of gastric poly- 
posis, according to E. TvT. Van Buskirk 
(J. Indiana M. A. 29:218 (May) 
1936), is relatively infrequent. The 
etiology is not definitely known. The 
coiadition is often found in association 
with hypertensive cardiovascular dis- 
ease, syphilis, tuberculosis, chronic 
pleurisy and atheroma of the vessels. 
The microscoi:)ic picture cemsists of hy- 
pertrophied gastric glands and varying 
stages of vascular congestion involving 
only the mucosa in general, the muscu- 
lature and the connective tissue being 
free. Grossly, the tumors are more or 
less uniform, being soft in consistency 
and gray, grayish brown or red, depend- 
ing on the vascularity, 'L'liey may vary 
in size from millet seed.s to covering 
the major poidion of the stomach. The 
surface of the tumors may be covered 
with a thick, egg-white mucus or hem- 
orrhagic areas of ulceration. At times, 
inspection of the stomach will not be 
very enlightening, but palpation may 
give the sensation of the presence of 
food. 

That the symptoms of gastric poly- 
posis are not characteristic is revealed 
by the fact that they are unexpectedly 
found at necropsy or at operation. At 
times, the duration of symptoms covers 
a period of years and then occasionally 
may be very brief, with anemia, loss of 
weight and strength being the apparent 
sole manifestations. In some cases a 
sense of pressure or weight in the epi- 
gastrium, progressing to discomfort and 
abdominal distress, and in other cases 
abdominal pain are usually the most 
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common complaints. The physical ob- 
servations are practically negative. The 
most important procedures revealing 
conclusive evidence consist of fluoro- 
scopy, x-ray and gastroscopy. 

In making a diagnosis of gastric poly- 
posis, all factors must be considered and 
all possibilities must be utilized. 

In the differential diagnosis of gastric 
polyposis, carcinoma, extragastric tum- 
ors, foreign bodies, hairballs, ulcer, per- 
nicious anemia, functional dyspepsia, 
sarcoma and syphilis should be con- 
sidered ; but any of these conditions 
may be present coincidentally with gas- 
tric polyposis. In all cases careful x-ray 
examination with accurate interpretation 
offers the greatest aid in diagnosis. 

Carcinoma is sometimes found in con- 
junction with gastric polyposis, one por- 
tion of the tumor being benign and the 
other part undergoing malignant degen- 
eration. Cases with stenosis of the py- 
lorus or obstruction of the pylorus, due 
to a polyp of the stomach ; intermittent 
stenosis of the pylorus, due to a gastric 
polyp ; intussusception into the stomach 
and duodenum, due to a gastric polyp 
and hemorrhage, have been reported as 
complications. 

Surgical and adequate reconstruc- 
tive procedures are indicated in the 
individual cases and often have changed 
a diagnosis of malignant tumor to one 
of benign tumor and given the patient 
years of good health. When surgical 
removal is impossible, x-ray therapy 
and radium may prove beneficial. 

H. N. Comando (Arch. Surg. 30:228 
(Feb.) 1935) points out that Hodgkin’s 
disease may originate in the lymphoid 
tissue of the gastrointestinal tract and 
remain as a localized tumor for some 
time. The diagnosis usually made is 
that of carcinoma. Before the days 
when gastric resection was the operation 
of choice for gastric tumors and for in- 
filtrating gastric ulcers, virtually no cases 


similar to the one the author describes 
were reported in the literature. This 
tj-pe of gastric lesion is a distinct clini- 
cal entity, and the favorable results that 
have followed operative treatment in 
several cases more than justify the 
radical operation. The pathologic 
changes noted in his case were those of 
an infiltration of the distal portion of 
the pars media and the proximal part 
of the pyloric portion of the stomach. 
A Wassermann test was advised, in 
order to rule out syphilis, before an 
interpretation of the condition as a 
malignant process was accepted. An 
increased density was noted in the region 
of the liver. A small deposit was noted 
in the lower lobe of the left lung. The 
patient left the operating room in good 
condition and made an uneventful re- 
covery. In two months he had gained 
25 pounds (11.3 Kg.), had returned to 
his usual occupation, and was able to 
eat all kinds of food. A careful follow- 
up has shown no evidence of any recur- 
rence and the patient continues to feel 
well. 

MALIGNANT TUMORS OF 
STOMACH. — Pathogenesis. — The 
beginnings of gastric cancer are dis- 
cussed by J. Ewing (Am. J. Surg. 31 : 
204 (Feb.) 1936). The author observed 
a case of early superficial adenocar- 
cinoma arising at multiple points over a 
rather wide area of hyperplastic gastritis. 
If this condition had progressed, it 
would probably have resulted in a large 
region of superficial erosion with grad- 
ual extension of the disease through all 
of the coats of the stomach. Ewing 
suspects that this is the mode of origin 
of many of the superficial erosive car- 
cinomas of the pyloric antrum in which 
there is no localized tumor or ulcer, and 
only a diffuse erosion of the mucosa and 
infiltration of the submucosa are found. 
He says that the gastritis is not the usual 
chronic hypertrophic form, with greatly 
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enlarged glands and increased stroma, 
but one which is highly atypical from 
the first and changes into cancer rapidly. 
It suggests the local action of a strongly 
cancerigenic irritant. 

The early literature on gastric cancer 
shows that the development of adeno- 
carcinoma from multiple foci has fre- 
quently been observed and usually occurs 
from rather well-defined areas with fully 
developed but small adenocarcinomas 
separated by normal mucosa. In the 
case reported by the author there were 
diffuse atypical changes over the entire 
affected region without any normal 
mucosa. 

Both of these processes, especially the 
latter, probably lead in later stages to 
the wide superficial ulcerating adenocar- 
cinomas fouiid occasionally. 

Other ways in which superficial ero- 
sive carcinomas begin are known. There 
is a group of cases in which the super- 
ficial epithelium and the epithelium of 
the ducts remain intact, but the tubular 
gland fundi break up and the malignant 
epithelial cells infiltrate widely over the 
mucosa. 

Congenital or acquired structural ab- 
normalities give rise to a small propor- 
tion of gastric cancers. Heterotopic 
intestinal mucosa is frequently found in 
the pyloric region, and some investi- 
gators have traced ulcers and cancers to 
this origin. Pancreatic islands found in 
the stomach wall must be considered 
rare sources of peculiar t3'pes of car- 
cinoma. Misplaced islands of gastric 
glands may be found in the stomach 
wall. 

Carcinoma arising in the ordinary type 
of chronic h3q5ertrophic gastritis seems 
to be rare. In the potypoid form of 
chronic gastritis, single or multiple car- 
cinomas are frequent. 

These observations on early gastric 
cancer have a bearing on ulcerocancer. 
It appears that adenocarcinomas tend to 


ulcerate at a very early stage. There- 
foi-e, the presence of islands of cancer 
in the edges of an ulcer is no indication 
that the cancer is the sequela of the 
ulcer. 

The occurrence of multiple areas of 
early cancer in a localized area also com- 
plicates the interpretation of cancerous 
ulcers. If an adenocarcinoma extends 
laterally by ulceration, it may encounter 
in its advance a second or thii-d focus 
of primary carcinoma. Segments of the 
ulcer will then show points of carcinoma 
developing through gradual transforma- 
tion of the glands on the edge of the 
ulcer. These secondary cancers will 
have no relationship to the original 
cancer or ulcer. They are primary in- 
dependent cancers. 

Symptomatology and Diagnosis . — 
S. Harris (Ibid. 31:225 (Feb.) 1936) 
points out that before the diagnosis of 
gastric cancer will be made early enough 
for much hope of cure from stirgery, 
most of the articles on ventricular car- 
cinoma in the textbooks on medicine 
available to the general practitioner will 
have to be rewritten. The symptoms 
making up the generally accepted criteria 
for the diagnosis of cancer of the stom- 
ach, i. e., abdominal pain, nausea, vomit- 
ing, emaciation and anemia (cachexia), 
are late manifestations due to ulcci-ation, 
secondary infection and obstruction; 
and, w'hen they occur, in the majority 
of cases the patient has lost his chance 
for a cure by surgery or any other 
method of treatment. The earliest mani- 
festation of gastric cancer in an indi- 
vidual more than 30 years of age, who 
is otherwise healthy, usually is what 
he calls “just a little indigestion.” If 
such a person, as soon as he becomes 
stomach conscious, will consult the most 
capable gastroenterologist or internist 
available, who will take time for a thor- 
ough study of his case, including x-ray 
examination by an expert roentgenolo- 
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gist, the diagnosis may be made early 
enough for the patient to be cured by 
an operation. In a small proportion of 
cases cancer of the stomach becomes 
engrafted on gastric ulcer, though it is 
extremely rare for a duodenal ulcer to 
become malignant. Therefore, if the 
individual who has an ulcer of the stom- 
ach is not speedily relieved of symptoms, 
or if there is a recurrence of symptoms 
after rest and dietary management for 
a few weeks in a hospital under a 
capable and experienced clinician, he 
should have an operation with the hope 
of removing the precancerous ulcer be- 
fore it becomes malignant. The annual 
or semiannual physical examination may 
reveal symptoms that would cause the 
well informed physician to suspect cancer 
of the stomach earlier than now is being 
done. Therefore, if the public can be 
taught the need for the annual or semi- 
annual physical examination by capable 
physicians, there is hope of decreasing 
the present high death rate from cancer 
of the stomach. 

In cases of gastric cancer, the x-ray 
findings discussed with the surgeon 
should be used in determining not only 
whether operation is indicated, but also 
choosing the type of operation to be 
performed. Complete knowledge of the 
region of the stomach involved and 
of the extent and type of the lesion may 
lead the surgeon to abandon his usual 
procedure and perform an operation of 
another type. 

L. G. Cole {Ihid. 31:206 (Feb.) 
1936) states that the x-ray findings may 
be used for a practical clinicopathological 
classification for guidance in determin- 
ing the treatment and the solving of 
other cancer problems. The author 
recommends the following classifica- 
tion based on 4 roentgenopathological 
characteristics : 

1. Regional characteristics: the dis- 
tance of the proximal line of invasion 


from the p3dorus : (a) antral or pjdoric ; 
{b) corporeal; (c) cardiac; and (cf) 
fundic. 

2. Obstructive characteristics : the 
protrusion of the growth into the lumen 
of the stomach: (a) obstructive; (&) 
nonobstructive. 

3. Infiltrative characteristics : (a) in- 
filtrative; (Z?) noninfiltrative. 

4. Protruding characteristics : the 
character of the protrusion of the growth 
into the lumen of the stomach and its 
surface characteristics : (a) protruding; 
(&) nonprotruding. 

Cole states that all of these x-ray 
findings are practically identical with tlie 
gross pathological changes. 

The great majority of the malignant 
tumors of the stomach are carcinomas. 
The occurrence of lymphosarcoma, fibro- 
sarcoma, myosarcoma, and neurosarcoma 
in the stomach is very rare. 

G. T. Pack and G. McNeer (Ann. 
Surg, 101 : 1206 (May) 1935) report 
9 cases of sarcoma of the stomach which 
included 4 of myosarcoma, 3 of primary 
gastric lymphosarcoma, and 2 of gen- 
eralized lym phosar comat o sis with 
secondary involvement of the stomach. 

The sarcomas constitute about 1 per 
cent, of all gastric tumors. They occur 
writh equal frequency in males and 
females. The average duration of the 
symptoms is 9]4 months. As a rule, 
it is impossible to differentiate a sarcoma 
from a carcinoma of the stomach by^ 
x-ray examination, but horizontal filling 
defects and the persistence of gastric 
peristalsis in the presence of a definite 
lesion suggest the former. 

The treatment of choice for localized 
tumors is partial gastrectomy. This is 
especially effective in the cases of exo- 
gastric sarcomas. Gastric lymphosar- 
comas are extremely radiosensitive and 
usually respond favorably to well- 
planned irradiation treatment. 
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Laboratory Data. — In 75 cases of 
gastric cancer, E. Mogensen (Hospital- 
stid. 79:85 (Jan. 28) 1936) states that 
the a\'erage percentage of hemoglobin 
was 72.8. In 31 per cent, of the cases 
tliere was no anemia and he concludes 
that the presence of a normal percentage 
of hemoglobin is without significance in 
the diagnosis of cancer of the stomach. 
No connection existed between achylia 
and tendency to anemia or between the 
degree of occult hemorrhage and anemia, 
and the anemia was independent of age, 
sex and duration of the disease. Under- 
nutrition and cessation of the antianemic 
function of the stomach are regarded 
as the main causes of the anemia. Two 
cases of cancer of the stomach with 
marked anemia as the chief symptom 
are described, one with a hypochromatic 
and microcytic anemia which responded 
favorably to treatment with iron, the 
other with a hyperchromatic megalocytic 
anemia which reacted well to treatment 
with liver and stomach. The impor- 
tance is stressed of active treatment of 
the anemia in cancer of the stomach by 
(1) the best possible nutrition, both 
quantitatively and qualitatively, and (2) 
direct antianemic treatment with iron 
or with liver .and stomach or both, 
the choice being based on the hematologic 
picture. 

The blood platelets were counted in 18 
patients suffering from gastric cancer 
by V. A. Franco (Prensa med. argent. 
23:977 (Apr. 15) 1936). In all the 
cases the number of platelets per cubic 
millimeter of blood was normal. The 
clinical diagnosis of gastric cancer was 
confirmed in all cases by the evolution 
of the disease and by the performance 
of either an operation or a necropsy. 
On the basis of his results and of the 
fact that thrombocytopenia is a constant 
blood alteration in patients suffering 
from pernicious anemia, the author 
ascribes value to the counting of platelets 


in the differential diagnosis of pernicious 
anemia and gastric cancer and advises 
further work in this field for verification 
of his statement. 

Treatment. — According to W. 
Walters (Minnesota Med. 19:91 (Feb.) 
1936), the isroper treatment for car- 
cinoma of the stomach is surgical re- 
moval whenever possible. Every patient 
who has cancer of the stomach, regard- 
less of how extensive, should be allowed 
the benefit of surgical exploration of the 
lesion, provided distant metastasis is not 
demonstrable. In from 10 to 15 per 
cent, of those cases in which the lesion, 
on x-ray examination, appears to be 
inoperable because of its extent, surgical 
removal of the lesion can be accom- 
plished. Large malignant lesions of the 
stomach will often be found to be of a 
low degree of malignancy, to be sharply 
demarcated and to present no involve- 
ment of lymph nodes. Removal of such 
lesions by partial gastrectomy gives a 
high incidence of permanent cure and 
this is particularly true in elderly patients. 
At the Mayo Clinic the finding of an 
extensive carcinoma, localized in the 
stomach, or even of one associated with 
involvement of lymph nodes, is viewed 
from the standpoint that, unless the 
lesion is removed, the patient is doomed 
to early death. In several cases total 
gastrectomy has been performed suc- 
cessfully at the clinic, and patients have 
lived and been comfortable 2 and 3 years 
subsequently. That such an operative 
procedure can be carried out in suitable 
cases with great benefit to the patient has 
led to the impression that all gastric 
lesions should be removed unless they 
have invaded adjacent structures to the 
extent that the carcinomatous process 
cannot be removed in its entirety. It is 
not an uncommon experience to find that 
a growth which is examined while the 
patient is straining under light anesthesia 
appears to be unremovable but under 
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deep anesthesia may be seen to be readily stricted to assist in healing of the anas- 

removable. It is not the age of the tomosis. This is of particular value for 

patient, but his general condition that is patients who have lost a considerable 

a factor in the surgical mortality. amount of weight and who have been 

The author has found it of value to debilitated as a result of carcinomatous 

approach all extensive lesions of the obstruction. The presence of abnormal 

stomach through a left rectus incision^ gastric lesions from 1 to 1.5 cm. in 

as suggested by Balfour. In general, a diameter can be detected by a competent 

posterior Polya or an anterior Polya- roentgenologist. ]Many small lesions of 

Balfour type of anastomosis is the the stomach, which appear to be benign 

most satisfactory t 3 ’'pe of reconstruction on x-ray examination and even at the 



Fig. 8. — A. The authors' two-layer serosomucosal suture used anteriorly with an ordinary 
serosubmucosal suture used posteriorly ; the mucosa not being sutured. B and C. Cross-section 
of the authors' suture. The anterior suture layer in A is drawn up more closely than is illustrated 
in A and C so as to cause serosal inversion. It is reinforced by a layer of Halsted mattress 
sutures which are not shown in illustration. (Martzloff and Suckow : Arch. Surg.) 

following extensive gastric resection time of operation, have proved micro- 
for malignant disease. However, in cer- scopically to be malignant, 
tain instances the original method of Technic in Gastric Surgery. — ^The 
Billroth, in which the stomach and results obtained by K. H. IMartzloff and 
duodenum are anastomosed, has worked G. R. Suckow (Arch. Surg. 31 ; 10 
out to advantage, although the greatest (July) 1935) in experiments on 20 dogs 
field of its applicability is in the presence confirm their previous observation that 
of benign gastric ulcers, bleeding duo- suture methods which tend to evert the 
denal ulcers and recurring ulcers. mucosa into the line of apposition in 

When extensive gastric resections have gastrointestinal anastomoses cause mu- 
been performed on elderly patients, par- cosal inclusions with appreciable fre- 
ticularly in the case of subtotal or total quency. These inclusions persist, as they 
gastrectomy, jejunostomy as a means of were found 90 days after the operation, 
providing a temporary method of feed- and when they do not establish a com- 
ing has a decided advantage. During this munication with the gastrointestinal 
time oral adminstration of fluids is re- lumen, they may form cysts of consider- 
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able size. In some specimens these in- 
clusions were accompanied by inflamma- 
tory phenomena after a 90-day period of 
healing*, whereas anastomoses not com- 
plicated by mucosal eversion showed al- 
most complete absence of inflammatory 
phenomena after a healing period of 
20 days or less. 

The authors describe a simple and 
practical 2-layer anterior suture method 
which avoids eversion of the mucosa and 
trauma to the mucosal margins and at 
the same time controls capillary oozing 
and permits rapid and uncomplicated 
healing. 

This procedure, which they have not seen 
described l^cfore, is a 2-layer serosubmucosal 
suture (Fig. 8). The catgut suture (No. 00 
plain) used posteriorly as the innermost layer 
is continued anteriorly as the innermost an- 
terior layer to unite the stomach and intestine. 
The suture is carried on a fine curved or 
straight intestinal needle which is always 
directed obliquely toward the cut edge of the 
opening and in the direction of the unsutured 
defect. The needle is introduced about 0.5 cm. 
from the cut edge of the visens and penetrates 
only to the outermost layers of the submucosa. 
It is brought out at the cut edge of the viscus 
so that it pierces the muscularis and avoids 
the cut edge of the mucosa. When the suture 
is tensed, it brings the cut edges of stomach 
and intestine together, as shown in the illustra- 
tion. Further tension inverts the serosa, and 
still further inversion is effected by a row of 
Halsted silk mattress sutures which complete 
the procedure. For the posterior suture, the 
method is impracticable because it does not 
produce sufficient hemostasis and is difficult to 
place accurately. For this stage of the anasto- 
mosis the usual through-and-th rough circular 
suture or the lockstitch is recommended, as 
these do not cause the undesirable complica- 
tions that may occur in the anterior suture. 

The authors’ previous observations 
with reg^ard to the use of silk suture 
material in gastroenterostomy were also 
confirmed by the findings of the experi- 
ments reported in this article. It was 
found that when silk sutures are so 
placed that they do not penetrate the 
mucosa, they are ideal, as the inflamma- 


tory reaction they produce is minimal; 
whereas, if they penetrate the intestinal 
mucosa, as they occasionally do even 
when introduced with care, they become 
complicated by infection and inflamma- 
tion and often by mucosal inclusions, 
all of which may persist for 90 days or 
longer. The authors therefore doubt 
the advisability of using silk suture 
material in gastrointestinal anastomosis. 

Some points in the operation of gas- 
trectomy are outlined by W. H. Ogilvie 
(Brit. M. J. 1 : 457 (Mar. 9) 1935). The 
purpose of this ai'ticle is to analyze the 
dangers and functional failures of gas- 
trectomy and to suggest measures by 
which they may be avoided. 

Deaths following gastrectomy are 
usually due to shock, hemorrhage, peri- 
tonitis, or postoperative pulmonary com- 
plications. Surgical shock is due to 
prolonged handling, protracted anesthe- 
sia, and loss of blood. It may be com- 
bated by more adequate exposure of the 
upper part of the stomach and the first 
part of the duodenum ; a better under- 
standing of the anatomical planes dis- 
sected ; and diminution of the number 
of bleeding vessels to be tied by reduc- 
tion of the length of the cut surfaces to 
be approximated by suture. The most 
impoi'tant requisite is simplification of 
the operation. 

The functional failures of gastrectomy 
may be classified into 3 main groups : 
(1) recurrent ulceration ; (2) postopera- 
tive discomfort; and (3) anemia. As 
the dangers, difficulties, and failures are 
closely related, the author discusses them 
together to avoid repetition. 

With the possible exception of nitrous 
oxide, all anesthetics are, to a varying 
degree, tissue poisons which administered 
in sufficient concentration for a stifficient 
time, may alone catise shock and in com- 
bination with prolonged tissue handling 
are certain to have such an effect. It is, 
therefore, desirable to avoid general 
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anesthesia. Spinal anesthesia at the level 
of the diaphragm is uncertain and has 
too profound an effect on the blood- 
pressure to be safe. There remains, 
therefore, only local anesthesia, either 
alone or in combination with the use 
of nitrous oxide and oxygen. Follow- 
ing proper premedication and splanch- 
nic infiltration, pain is entirely abol- 
ished, relaxation of the abdominal walls 
is complete, respiratory movements are 
slow and shallow, the blood-pressure is 
not elevated, and the capillaries are not 
dilated. By splanchnic infiltration the 
technical phase of the surgery is so re- 
markably simplified that any surgeon is 
able to save the 20 minutes required for 
the injection of the anesthetic. In the 
postoperative stage following local anes- 
thesia the patient is able to take fluids by 
mouth immediately. 

Access is most difficult and accuracy most 
essential for high gastrectomy in the neighbor- 
hood of the left gastric artery, at the cardiac 
end of the lesser curvature, and at the duo- 
denum. A median incision is recommended. 
There never is any necessity to go below the 
umbilicus, but the incision may be prolonged 
upward to the level of the xiphisternum and 
may there extend 2 inches above the peri- 
median approach. 

On the basis of the embryological develop- 
ment of the great omentum and the absence 
of anastomoses between the omental blood 
vessels and the colon, the author recommends 
that the omentum and colon be separated by 
running a knife along the bloodless plane 
between them which is close to the colon. 
This opens the old plane of adhesions and 
renders it easy to separate down to the pos- 
terior abdominal wall, restoring the fetal con- 
dition. When this is done correctly, ligatures 
are required only at both ends of the gastro- 
epiploic arch, i. e,, one at the origin of the 
right vessel from the gastroduodenal artery 
and the other near the spleen? For preser- 
vation of an adequate circulation for the 
omentum, the omentum should be separated 
proximal (gastral) to the gastroepiploic arch. 
The common technic of gastrectomy in which 
the vessels of the omentum are tied 2 inches 
from the gastric curvature is anatomically 


wrong and technically a waste of time. It is 
wrong because division of these vessels cuts 
off the entire omental blood supply, rendering 
the omentum a bloodless fat graft destined to 
become fibrous and promote adhesions. 

Ogilvie has simplified his technic of gastrec- 
tomy by avoiding the duodenum, which is one 
of the chief hazards of abdominal surgery. 
He states that the duodenum has many dangers 
peculiar to itself. It has a large, thick, and 
pliable muscular wall which is difficult to 
suture and infold. It has a very abundant 
supply of blood vessels, the most troublesome 
of which are those from the pancreas. Ogilvie 
has found that after the duodenum is separated 
from the pancreas for about % inch a simple 
purse string suture is safe without the row of 
infolding sutures usually recommended. He 
crushes the duodenum at the point selected for 
division, ties it firmly with a silk ligature 
in the crushed groove, introduces a purse 
string suture on the pancreatic side and later- 
ally, and then ties over this purse string 
suture a second purse string suture which 
includes the cut tip of the peritoneum on the 
head of the pancreas. 

He states that if access of acid gastric juice 
is entirely and permanently prevented by divi- 
sion of the pyloric end of the stomach, a 
duodenal ulcer will heal and remain healed. 
Transverse division of the stomach 2 inches 
proximal to the pylorus is, therefore, quite as 
efficacious in gastrectomy for ulcer as the 
usual duodenal occlusion. In both resection 
for cancer and for ulcer the removal of the 
stomach must be thorough. At least three- 
fourths of the stomach must be resected. In 
this resection the left gastric or coronary 
artery should be ligated. The right gastric 
or pyloric artery may be ignored as a text- 
book mythical structure. Ogilvie prefers 
Finsterer’s modification o£ the Polya re- 
section. In this procedure the opening in the 
gastric fragment remaining after resection is 
closed, beginning at the lesser curvature, by 
2 or more rows of sutures, so that the infolded 
line extends nearly to the cardia. The jejunum 
is anastomosed to the remaining half of the 
opening, the distal loop is anastomosed to the 
greater curvature, and the proximal jejunum 
is later sutured to the closed part of the 
stomach. In this manner the suture line is 
reinforced and a thick valve of gastric and 
jejunal wall is interposed between the gastric 
outlet and the proximal loop. Regurgitation 
into the duodenum is, therefore, effectively 
controlled. 
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The coimnon causes of failure of gas- 
trectomy — postoperative vomiting, post- 
prandial discomfort, and proximal loop 
distention — have already been combated 
by the described Finsterer gastrectomy. 
Recurrent ulcers can develop only if the 
postoperative acid level remains high, as 
may be the case when the resection has 
been too conservative. 

Recent study suggests that the anemia 
following gastrectomy has no relation 
to the amount of stomach resected, but is 
dependent upon the functional disturb- 
ance produced by the operation. An 
equally severe anemia may follow gastro- 
enterostomy. In the absence of gastro- 
intestinal disturbances, the anemia as- 
sociated with gastrectomy responds 
readily to the administration of iron and 
ammonium citrate by mouth. 

In 140 patients followed by Ogilvie 
after gastrectomy no change was found 
in the blood picture. 

Postoperative 'Treatment and Com- 
plications . — Prevention of Gas 
Pains. — L. E. Mahoney (Am. J. Surg. 
32 ; 272 (May) 1936) believes that the 
further step to be taken to minimize 
abdominal postoperative discomfort is 
a general solid diet, with modifications 
necessitated by different tempex-aments 
and varying conditions. The human in- 
testinal tract is a muscular tube the 
mucous membrane of which secretes 
digestive ferments and the motility of 
which is largely dependent on these 
ferments and the presence and character 
of the food material in the intestine. 
Activity of the liver, the chemical engine 
of the body, and the secretion of bile 
is greatly influenced by the amount and 
the variety of ingested food. Whenever 
starvation supervenes, and the usual 
hospital liquid diet is really semistarva- 
tion, the bacteria normally present in the 
intestine increases enormously and pro- 
duce large amounts of flatus. If lack of 
the food to which the upper intestine is 


accustomed continues for more than a 
vei'y few hours, those species of bacteria 
nonnally resident iti the colon and cecxxm 
ascend into the ileum and jejunum and 
there proliferate, giving rise to huge 
amounts of gas and to symptoms of 
toxemia from alxsorption. 

Practically all sxxccessful medical treat- 
ments for colonic stasis appear to depend 
for their efficacy on lowering or modify- 
ing the bacterial content of the colon. 
The factors in health and normal well- 
being that keep down the growth of these 
oi'ganisms are bile, the hydrochloric acid 
of the stomach, and the digestive fer- 
ments, powerfully aided by the peinstaltic 
action of the inte.stine, which endeavors 
to move the food taken in by mouth as 
far as the ileocecal valve in about 6 
hours or less. Necessarily, if stai'vation 
or semistarvation is added in the fonn 
of the usual hospital “liquid diet” to 
the systemic .shock of an abdominal 
opei-ation, the secretion of hydi*ochloric 
acid, bile and the digestive ferments is 
decreased, or pex'haps these activities are 
altogether abolished temporarily, and in 
addition peristaltic action is greatly di- 
minished, thus the multiplication of 
putrefactive and gas-i^rodixcing organ- 
isms is favored and evci'y thing possible 
is done to produce abdominal distention 
in the mild case and adynamic ileus in 
the severe one. 

Patients are urged to eat solid food 
soon after operation, usually the next 
morning. If not nauseated, they are 
served a tray the evening of the opera- 
tive day and encouraged to partake of 
di'y toast, jello, cream of wheat and 
similar articles. Water is permitted by 
mouth in such amounts as the patient 
may desire as soon as the nausea has 
disappeared. By permitting the early 
ingestion of water, forcing the feeding 
of solid food, and adding to the feces 
a bulky ingredient which possesses 
lubricating properties, other beneficial 
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side-effects are obtained. Loss of weight 
is diminished and the fear of the inser- 
tion of the needle for administering 
fluids is abolished. 

The prevention of postoperative dis- 
tention is discussed by W. R. Levis and 
E. L. Axelman {Ibid. 32:308 (May) 
1936). In reviewing their 88 cases, 
which form the basis of their report, the 
authors find that dimethyl carbamic 
ester of oxyphenyl-triniethyl ammonium 
methyl sulphate (prostigmine) prophy- 
lactic, has been most valuable in combat- 
ting the much dreaded symptoms of 
postoperative distention and gas pains. 
In comparing these case records with an 
analogous series prior to their use of the 
prophylactic, they have found that dis- 
tention and gas pains have been reduced 
to a negligible minimum. Prior to its 
use, fully 60 to 75 per cent, of their cases 
would show either subjective symptoms 
of gas pain or objective signs of gastro- 
intestinal atony or both. Prior to the 
use of this product the glandular prepa- 
rations were genei'ally employed, but the 
results were not sufficiently uniform to 
warrant continuation of their use. With 
inhalation anesthetics, the first injection 
of the prophylactic is given from 3 
to 4 hours after operation, followed by 
a second injection 4 hours later ; 4 injec- 
tions are given at intervals of 4 hours 
the first day after operation. The last 
dose is followed immediately by a low 
soapsuds enema. This technic has proved 
effective in preventing postoperative in- 
testinal atony. Most gratifying to the 
patient and the nitrse, as well as the 
surgeon, is the elimination of repeated 
high compound enemas for the relief of 
this painful and annoying condition. 
With this method of administering the 
prophylactic, peristalsis has been estab- 
lished within 24 hours after operation, 
whereas prior to its use in abdominal 
cases peristalsis was not established until 
after a period of 48 and in some cases 


/2 hours. Its use has not been attended 
^3'^ any untoward effects by way of 
systemic or local reaction, the blood- 
pressure is not affected and cardiac 
action is not interrupted in any way. 

The grave syndrome of hyperazntcuiia 
and hypochloridcniia zcJiich follozos 
gastric resection in gastric or duodenal 
ulcers, and which, without any other 
complications may result fatally, is due 
to alterations of the liver and kidney 
originating in the absorption of stagnant 
toxic gastric content by the intestine. 
C. Antonucci (Policlinico (sez. prat.) 
43:427 (Mar. 9) 1936) points out that 
the gastric content, a mixture of gastric 
and duodenal secretions, blood and waste 
material (particles of necrotic gastric 
and intestinal mucosae), is secreted and 
accumulates rapidly after resection, re- 
gardless of the technic used, and is highly 
toxic. Intravenous injections of filtrates 
of the gastric content, from 2 to 8 c.c. 
in rabbits, resulted in death of the 
animals within 1 minute to 48 hours 
after the injection. In all the animals 
there was a marked increase of azotemia 
and a moderate diminution of chlori- 
demia. The parenchyma of the liver and 
the kidney were congested and greatly 
injured. The author believes that the re- 
sults of his experiments support his 
opinion on the etiopathogenic role as- 
sumed by stagnation and intestinal ab- 
sorption of toxic gastric secretions in the 
development and evolution of the grave 
humoral syndrome that follows gastric 
resection. He points out the advisability 
of performing aspirations of the gastric 
content 6 hours after gastric resection 
and then once or twice more the next 
day, a practice which he carries out 
systematically in all his cases with satis- 
factory results. His advice is based on 
the experience of more than 300 gastric 
resections in gastric or duodenal ulcers. 

That postoperative disturbances repre- 
sent a difficult problem in gastric surgery 
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is shown by T. Straaten and M. Hiiner- 
mann (Med. Ivlin. 32:562 (Apr. 24) 
1936). Investigations in recent years 
disclosed that the blood sugar conditions 
play an important part. The disturb- 
ances in the blood sugar curve after oral 
sugar tolerance tests throw more light on 
the estimation of postoperative disturb- 
ances after gastric resection. The 
authors decided to investigate to what 
extent the changed carbohydrate me- 
tabolism and particularly hypoglycemic 
conditions are responsible for the post- 
operative difficulties after operations on 
the stomach. They describe their ob- 
servations in the course of sugar toler- 
ance tests on 48 patients. They found 
that the hypoglycemic reaction after 
sugar consumption is not a reaction that 
is specific for the stomach that has been 
operated on. It occurs in patients who 
have undergone gastric operations, in 
patients with ulcer or gastritis, who have 
not been subjected to surgei-y, and in 
other diseases, particularly during the 
period of convalescence. The authors 
discuss the causes of the alimentary 
hypoglycemia in patients with gastric dis- 
eases and in those having undergone 
surgical interventions on the stomach. 
They believe that vagotonia, the condi- 
tion during convalescence, and especially 
the changed resorption mechanism are 
responsible. The mechanism of resorp- 
tion may be altered in gastritis, duo- 
denitis, and jejunitis and because of 
changes in evacuation. They say that 
the individual hypoglycemic attack can 
be counteracted by the administration of 
dextrose. The predisposition to hypo- 
glycemia is best influenced by frequent 
small meals and by not onesidedly 
preferring carbohydrates. The use of a 
special surgical technic to produce 
evacuation mechanisms that resemble the 
normal ones will prevent the hypo- 
glycemic reaction in many cases. 


GASTRIC AND DUODENAL 
ULCER. — Etiology. — After review- 
ing tlie previously reported studies of 
Vaughn and Dragstedt on the resistance 
to digestion of various normal organs 
sutured into lai'ge openings in the stom- 
achs of dogs, L. R. Di'agstedt (Ann. 
Surg. 102:563 (Oct.) 1935) reports 
new experiments which demonstrate that 
undiluted pure gastidc juice will digest 
these organs. 

In 2 dogs a large Pavlov accessory 
pouch was made of api:)roximately two- 
thirds of the entire fundus. The pouch 
was connected to the exterior by means 
of a tightly fitting metal cannula. Gastric 
juice could be retained or permitted to 
escape at will. The spleen was sutured 
carefully into a large window made in 
the accessory stomach. During the first 
week or two the gastric juice secreted 
in the pouch was promptly drained. Dur- 
ing this time it remained fairly clear 
and the condition of the animals was 
excellent. Retention of the gastric juice 
in the pouch for daily periods of 3 or 4 
hours was made possible by screwing 
the cap of the cannula closed. The ac- 
cumulation of sttfficicnt secretion of the 
pouch to permit mechanical damage to 
the implant was carefully avoided. After 
a few days, gastric juice drainage from 
the pouch became blood-tinged and 
severe hemorrhage occurred. The dogs 
became markedly weak and cachectic. 
The specimens obtained showed exten- 
sive digestion of the spleen by the pure 
gastric juice, in striking contrast to the 
almost complete absence of such diges- 
tion by the normal gastric contents. 

In another series of experiments an 
isolated gastric pouch was drained into 
the jejunum and ileum. Of 6 animals 
in which the (pure) gastric juice passed 
into the ileum, an ulcer developed in the 
adjacent area in all, and of 13 animals 
in which it passed into the jejunum, 
such an ulcer developed in 11 (85 per 
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cent.). The ulcers always developed in 
the intestinal wall adjacent to the line 
of anastomosis with the gastric pouch. 
They never occurred in the gastric 
mucosa. 

In a third series of animals the entire 
stomach was isolated with preservation 
of its vagus innervation. Observation 
of tliese animals demonstrated that if 
the pure gastric juice was permitted to 
accumulate in the isolated stomach or 
if drainage to the exterior was inade- 
quate, ulcers developed in the gastric 
mucosa. 

These experimental observations led 
to the conclusion that pure gastric juice 
can digest away living tissue, including 
the mucosa of the digestive tube. 

An attempt was made next to deter- 
mine what component of gastric secretion 
was responsible for the digestive effect. 
This study was limited to the pepsin 
and free hydrochloric acid. Hind legs 
of frogs immersed in pure gastric juice 
were markedly digested in a few hours. 
Pancreatic juice had practically no di- 
gestive activity, whereas juice with a 
concentration of 50 units of free acid 
had a very marked effect almost irre- 
spective of the pepsin concentration. 
Under normal conditions of motility the 
gastric content passes into the duodenum 
before its capacity to bind or neutralize 
the free hydrochloric acid is entirely 
overcome, but when there is an abnormal 
retention, the continuing secretion of 
gastric juice gradually raises the acidity 
of the gastric content until it approaches 
that of the pure secretion. 

Spasm of the pylorus would prevent 
reflux of bile and pancreatic juice which 
also occurs normally and serves to pre- 
vent the development of high concen- 
trations of acid in the gastric content. 
Should this spasm be associated with 
a stenosing duodenal ulcer, there would 
be limitation of regurgitation as well as 
^a^ggeration of retention. Then there 


would be set up a vicious circle, the 
increasing acidity of the gastric content 
increasing the pylorospasm. 

According to these observations, surg- 
ical therapy should be directed toward 
overcoming retention when it is re- 
sponsible for increased acidity of the 
gastric contents. A large stoma to facili- 
tate emptying of the stomach seems 
indicated. Gastroduodenostomy or 
pyloroplasty is preferable to gastro- 
jejunostomy because of the greater re- 
sistance of the duodenum to digestion. 
In addition, the so-called ulcer gastritis 
is of the same acid origin as ulcer. 
Partial gastrectomy is not indicated be- 
cause the development of typical ulcers 
in the wall of isolated stomachs proves 
that pure gastric juice can digest the 
gastric mucosa and makes it unnecessary 
to postulate a specific loss of resistance 
as the cause of gastric ulcers which 
should also respond to drainage and 
dilution of pure gastric juice. 

Diagnosis. — Gastric ulcer is much 
more commonly benign than malignant, 
but there are no infallible signs, except 
the findings of microscopic investigation, 
which prove that a given lesion is 
benign. A. B. Rivers and T. J. Dry 
(Arch. Surg. 30:702 (Apr.) 1935) re- 
port case histories demonstrating that 
practically all signs and symptoms may 
at times fail to indicate the nature of a 
lesion, and give the reasons why the 
symptoms of benign and malignant 
ulcers may be identical. 

Because of these facts it appears that 
unless contraindications to operation are 
present, it is usually safer to treat gastric 
ulcers surgically and to use nonsurgical 
methods of treatment only when it is 
possible to keep the patient under close 
observation for a prolonged period of 
time. 

The significance of erythrocytosis in 
gastroduodenal ulcers is pointed out by 


25 
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L. Ugelli (Poiiclinico (sez. chir.) 42: 
544 (Sept. 15) 1935). The author ex- 
amined the blood of 92 patients suffer- 
ing from gastroduodenal ulcers, the 
presence of which was confirmed at the 
operation in all cases. The presence of 
erythrocytosis was proved in 74 per 
cent, of the patients suffering from 
duodenal ulcers, in 40 per cent, having 
gastric ulcers, and in 40 per cent, of a 
group of persons that had had gastric 
resections performed from 7 months to 
3 years before the hematologic examina- 
tion. In 2 patients presenting gastric 
disturbances associated with hyperchlor- 
hydria there was no erythrocytosis. The 
author states that the presence of ery- 
throcytosis is of value in the diagnosis 
of gastroduodenal ulcers. He discusses 
several hypotlieses on tlie genesis of 
erythrocytosis and states that it does 
not originate in gastric hypersecretion. 
Both er 3 rthrocytosis and gastric hyper- 
secretion are manifestations of the 
hypervagotonic constitution that is char- 
acteristic of ulcerous patients. 

Differential Diagnosis of Gastric 
Ulcer and Cancer. — ^W. J. M. Scott 
(Ann. Surg. 102:586 (Oct.) 1935) re- 
ports in detail 10 cases of chronic gastric 
ulcer and presents roentgenograms to 
demonstrate the impossibility of differ- 
entiating between benign and malignant 
gastric lesions without histological study. 
The conclusion is reached that many of 
the lesions which clinically appear to be 
simple ulcers are eventually proved to 
be malignant. Balfour’s report on 100 
gastric lesions treated only by gastro- 
enterostomy without excision, in which 
after 5 years or more there were only 
6 incidents of death from gastric car- 
cinoma, is explained by the method of 
choice which automatically included 
those lesions chiefly on the posterior 
wall of the stomach, the upper half of 
the lesser curvature, and the cardiac end 
of the stomach, where the incidence of 


malignant lesions is particularly low. 
Lesions of the pyloric antrum and the 
greater curvature, where there is a 
greater likelihood of malignancy among 
questionable lesions, were excluded. 
Therefore by this lorocess of selection 
an incidence of 6 per cent, of carcinoma 
is not surprising. 

Radical resection is advised for all 
lesions which do not respond by im- 
provement to a clinical test for malig- 
nancy in the chronic gastric ulcer. The 
criteria of improvement are: within tlie 
first week, diminution of symptomatol- 
ogy h within the second week, almost 
complete disappearance of symptoms 
plus absence of occult blood in the stools. 
The third week, the size of the ulcer 
niche should decrease at least by one- 
third and thereafter continuous decrease 
of the ulcer to disappearance, as de- 
termined by x-ray examination. Should 
at any time during the therapy there be 
a recurrence of symptonis or an increase 
in the size of the ulcer niche, surgical 
therapy becomes indicated. 

In pointing out diagnostic errors in 
gastric ulcer and cancer, IT. von Haberer 
(Deutsche Ztschr. f. Chir. 245 : 744 
(Nov. 23) 1935) states that differential 
diagnosis between a callous ulcer and 
carcinoma of the stomach and duodenum 
is not always possible. 'The percentage 
of errors of this type has not been re- 
duced in his material in spite of con- 
siderable advances in the clinical and 
x-ray studies and of the experience 
gained at the operating table. In the 
3125 gastric resections performed by 
the author, 180 diagnostic errors of 
this type were committed. He feels that 
further reduction in the percentage of 
errors could be brought about by a re- 
liable cancer test, which unfortunately 
does not exist at present. In his experi- 
ence, malignant degeneration of an orig- 
inally benign gastric or duodenal lesion 
occurred with sufficient frequency to 
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influence the surgeon’s attitude toward 
the type o£ operative intervention. He 
reports a case in which a benign (ulcer) 
and a malignant lesion coexisted side by 
side in the same stomach and concludes 
that extensive resection in the presence 
o£ an ulcer is not only justified but 
imperative. It is to be regarded as a 
prophylaxis against carcinoma and, pro- 
vided no vital contraindications exist, 
should always be pre£erred to the pallia- 
tive operations £or the exclusion o£ the 
ulcer. 

Treatment of Peptic Ulcer. — ^Ac- 
cording to A. Ochsner, M. Gage and 
K. Hosoi ( Surg. Gynec. and Obst. 62 : 
257 (Feb.) 1936), the treatment of 
peptic ulceration has in too many in- 
stances been focused on the ulcer itself 
without realization that the ulcer is 
merely a symptom. The causes for 
peptic ulcer can be divided into 2 groups : 
one in which the factors are not amen- 
able to therapy but are inherent and 
predisposing, and the other in which 
they are precipitating but can be cor- 
rected. The inherent or predisposing 
factors are tissue susceptibility and con- 
stitutional predisposition. The precipi- 
tating factors are hypersecretion, hyper- 
acidity, focal infection and gastric 
trauma. Tissue susceptibility, which is 
an inherent quality present in all indi- 
viduals, is the vulnerability of certain 
portions of the gastrointestinal tract to 
peptic digestion, such as the lesser cur- 
vature, pylorus, duodenal cap, jejunum 
and other portions of the intestinal tract 
subjected to the acid gastric chyme, as 
Meckel’s diverticulum containing islands 
of gastric mucosa. Constitutional pre- 
disposition, although difficult to define, 
is unquestionably present in most if not 
all patients with chronic gastroduodenal 
ulceration. 

As the predisposing factors are not 
amenable to therapy, the treatment of 
peptic ulcer consists in the prevention 


and the correction of the precipitating 
factors. The peptic ulcer patient must 
abstain from activities that increase 
gastric secretion and acidity. In addi- 
tion to this abstinence, neutralization of 
gastric acidit 3 ' is favored by a diet con- 
sisting of frequent small feedings, as 
food is an important neutralizing agent. 
Administration of mucin is of value in 
controlling hyperacidity in many cases. 
Restoration of the normal function of 
the pyloric sphincter is of importance 
in the therapy of peptic ulcer, because 
it relieves gastric retention and also di- 
minishes secretion, which is stimulated 
by gastric retention. The relaxation of 
the pyloric sphincter permits free regur- 
gitation of the alkaline duodenal secre- 
tion into the stomach and favors neu- 
tralization. All foci of infection must 
be removed, because they can act either 
directly, by producing a specific inflam- 
mation in the stomach or duodenum, or 
reflexly, when within the abdomen, by 
producing pylorospasm. To minimize 
gastric trauma, only bland foods con- 
taining no roughage should be allowed. 
Because of the constitutional predis- 
position to ulceration, it is imperative 
that the patient change his mode of liv- 
ing. The surgical treatment of peptic 
ulcer consists largely in the treatment 
of complications, such as mechanical ob- 
struction, perforation, repeated hemor- 
rhages and danger of malignant change. 
In a case of pyloric occlusion with pro- 
longed gastric retention and hypoacidity, 
gastroenterostomy is the procedure of 
choice. In cases with hyperacidity or 
normal acidity, because of the increased 
susceptibility of the jejunal mucosa to 
the acid gastric chyme, the resection of 
the pyloric sphincter or the perform- 
ance of a gastroduodenostomy is to be 
preferred to gastrojejunostomy. The 
duodenal mucosa is more resistant to 
the acid gastric chyme than is the jeju- 
nal mucosa. The chronic calloused ulcer 
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in the stomach, which does not respond 
readily to therapy, should be operated 
on and radical resection done, because 
of the danger of malignant change. 

The following indications for surgery 
in duodenal ulcer are given by J . A. 
Wolfer (Northwest Med. 35:5 (Jan.) 
1936) : 

1. Those of recurrent or unyielding 

lesions which have failed to respond to 
medical therapy. This group should be 
divided into : (o) those with fairly 

normal acid curves and motility, and 
(&) those with high acid curves and 
hypermotility. 

2. Cases with repeated hemorrhage. 

3. Cases with obstruction. 

4. Cases of a progressive nature in 
which, despite medical treatment, exces- 
sive pain, vomiting, and bleeding occur. 

5. Cases with perforation. 

The surgical treatment of duodenal 
ulcer must be adapted to the require- 
ments of the individual case. In cases in 
which the ulcer is not adherent to the 
pancreas, conservative therapy is reas- 
onably effective, whereas in the cases of 
emotional individuals with hyperacidity 
and hypermotility, gastroenterostomy is 
contraindicated because it is frequently 
followed by jejunal ulcer. For cases of 
the latter type a high subtotal gastrec- 
tomy such as the Polya operation is 
today regarded as the operation of 
choice. 

Duodenal lesions with repeated hem- 
orrhage often constitute a problem. In 
the cases of patients who have had sev- 
eral hemorrhages, operation should al- 
ways be performed preferably in an 
interval between hemorrhages. The 
pathological findings vary. In some 
cases no open lesion can be fotmd. As 
a rule, subtotal gastrectomy should 
be done. 

The author also outlines cases of 
gastric ulcer in which surgery is indi- 
cated: 


1. Those with perforation to the liver 
or pancreas. 

2. Those of large or chronic ulcers 
in which malignancy is suspected. 

3. Those of hourglass contraction. 

4. Those of a progressive nature asso- 
ciated with excessive pain, vomiting, and 
bleeding. 

5. Those with perforation. 

6. Those with repeated hemorrhage. 

As a general rule, gastric lesions are 

treated by subtotal resection. In cases 
in which the patient has been starved 
because of the ulcer symptoms and those 
in which the adequacy of the suture 
line is questionable, a complementary 
jejunostomy should be added to pro- 
vide a means for immediate nourish- 
ment and to place the stomach at rest 
so that healing of the suture line may 
occur Without danger of leakage. 

The author discusses also the prob- 
lems of ulcer cancer. According to his 
experience, the size of the lesion is of 
no great aid in determining its nature. 
Large spreading peptic ulcers of the 
stomach are encountered as frequently 
as small carcinomatous ulcers. The 
clinical history may be very misleading 
during the early stage of the disease. 
X-ray findings are also often mislead- 
ing or of no value. However, there is 
little question that gastric symptoms 
appearing in an individual over 40 years 
of age who has had no previous com- 
plaints is very suggestive of cancer. 
Since it is impossible to differentiate 
gastric ulcer from gastric carcinoma 
with certainty or to determine whether 
an ulcer will become cancerous, the 
only hope for cure lies in early re- 
section. 

In conclusion, the author states that 
many poor, if not disastrous, results 
have been due to indiscriminate surgery 
or illogical operative procedures. Oper- 
ations have been condemned because 
they have been performed when they 
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were contraindicated. This is true of 
gastroenterostomy. 

For the best results in cases of peptic 
ulcer cooperation between the internist 
and surgeon is essential. If each case 
is individualized and is studied from 
the viewpoint that peptic ulcer is the 
local manifestation of a constitutional 
disease and if the disease is treated as 
a whole, fewer cases will reach the stage 
at which surgery is necessary. If the 
cases requiring surgery are further 
studied, it will be possible to find logical 
surgical procedures which will relieve 
the symptoms in a large number of 
them. 

Results of Surgical Treatment 
IN Gastric and Duodenal Ulcer. — 
The study of the experiences of the 
Metropolitan Life Insurance Company 
by L. I. Dublin (Proc. A. Life Insur. 
M. Dir. America, 1936) on cases with 
a history of peptic ulcer shows definitely 
that they are largely substandard. All 
surgical cases are, in fact, substandard 
and additional ratings are called for 
where there is a history of preoperative 
perforation or hemorrhage. A post- 
operative history of hemorrhage, per- 
foration, or recurrent or marginal ulcers 
warrents rejection. On the other hand, 
a simultaneous appendectomy in surgi- 
cal cases is not an unfavorable factor. 

In regard to these surgical cases, tlie 
results, both of this and other insur- 
ance studies, must be construed as or- 
dinarily applying much to duodenal 
ulcer. The reporting of the site of the 
ulcer in the general run of cases is so 
poor that insurance experience affords 
no adequate basis for judging the true 
rating for gastric ulcer. The large dif- 
ference in mortality between duodenal 
and gastric ulcers in the published ex- 
periences of several clinics, despite their 
inadequacies, must in the meantime, 
guide the insurance company in the 
rating of such cases. Investigation of 


the prognosis of gastric ulcer for in- 
surance purposes is badly' needed, and 
it is hoped that it may soon be done 
on the basis of a joint study' by' several 
companies of cases in which a full hos- 
pital report is available or on the basis 
of a follow-up study' of one or more of 
the large surgical clinics. 

In surgical cases, the insurance com- 
pany may be somewhat more lenient 
where they know that the operation was 
performed by an especially' qualified 
surgeon or was done in the best grade 
clinics. To aid them in gaining this 
information, the insurance company 
should try to obtain a statement from 
the surgeon. This should give them an 
estimate not only of his ability, but also 
of the credibility of the statement. 
Dublin feels they may then have reliable 
information on the site of the ulcer. 
Where the statement is not satisfactory 
or one cannot be obtained, the insur- 
ance company should be more cautious 
in its ratings. They must not forget, 
however, that the prognosis in surgical 
peptic ulcer is by no means entirely in 
the hands of the surgeon, but to a very 
large extent, is up to the patient. 

Applicants with a history of medical 
treatment for peptic ulcer can, on the 
whole, be given lower ratings than the 
surgical cases, except those with a his- 
tory of hemorrhage, which definitely 
calls for a high rating. In general, the 
cases that do not come to operation are, 
on the average, milder than cases which 
are operated. The insurance company 
must not lose sight of the fact, however, 
that their experience, as well as that of 
other insurance companies on medical 
ulcers, does not truly portray the prog- 
nosis, because these experiences contain 
a number of cases in which the original 
ailment was not ulcer. In order to be 
accurate, Dublin feels they need a care- 
ful diagnosis by an expert. The better 
cases can then be selected. 
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The chronic nature of peptic ulcer, of 
which there are many evidences in this 
study, means that the company cannot 
pay much attention in their ratings to 
the period elapsed between illness and 
application for insurance. Likewise, 
there is no real basis for differential 
ratings according to age. While it is 
true that the mortality from cancer of 
the stomach increased definitely with 
age, a surprisingly large number of 
cases have their onset of malignancy in 
the thirties. Moreover, the excess mor- 
tality from recurrent peptic ulcer over- 
shadows that from gastric cancer. 

So far as the Company’s small experi- 
ence on women with a history of peptic 
ulcer goes, no differential ratings ac- 
cording to sex are warranted. 

Consideration should be given to the 
build of the applicant in rating a history 
of peptic ulcer. The fact that he has 
been able to gain or maintain his weight 
is a favorable sign, especially in the 
medically treated cases. Indeed, persons 
who are of normal weight or moderately 
overweight in this medical group can 
safely be taken with little extra rating 
a few years after their illness if there 
were no complications. In surgical cases, 
the difference in favor of the heavier 
builds is slight, but may be given con- 
sideration in borderline cases. 

In regard to cancer, there is not much 
the company can do to protect itself. 
In some of the deaths from gastric 
cancer, especially where the period from 
illness to death was relatively short, it 
is entirely likely that the original illness 
was cancer of the stomach, although 
the original diagnosis was incorrect or 
unknown to the applicant. On the other 
hand, some of these applicants probably 
knew but concealed the facts when they 
applied for insurance. 

In commenting on factors governing 
results of the surgical treatment of 
duodenal ulcer, D. C. Balfour (Ann. 


Surg. 102:581 (Oct.) 1935) states 
that the best results, insofar as the re- 
lief of symptoms is concerned, are ob- 
tained for patients (particularly women) 
of middle age with impaired motor 
function, low acidity, and a long-stand- 
ing history of distress. Less satisfactory 
results are obtained, regardless of oper- 
ation, the fai'ther conditions are in oppo- 
sition to the factors above mentioned, 
but this particular series of cases gives 
surprisingly little emphasis to this point. 
In respect to the value of the different 
types of operations, this study showed 
conclusively that if results are com- 
puted over 'a sufficient length of time 
after operation and surgical manage- 
ment has been well applied according 
to the circumstances in each case, the 
conservative operations present so many 
advantages that they are the operations 
of choice for chronic duodenal ulcer, 
both with and without complications. 
In particular, the value of gastroenter- 
ostomy clearly is apparent, for not only 
does it usually bring about complete 
and permanent healing of duodenal 
ulcer, but in the event of recurrence 
of ulceration in the stomach or jejunum, 
it is the only operation which permits 
restoration of normal continuity of the 
stomach and duodenum, an advantage 
which it is unnecessary to emphasize. 

The late results of surgical treatment 
in 846 cases of benign lesions of the 
stomach and duodenum and of 432 op- 
erations performed for malignant dis- 
ease of the stomach are given by E. 
Harms (Arch. f. klin. Chir. 185:241 
(June 3) 1936). Radical operations for 
gastroduodenal ulcer gave entirely satis- 
factory results in 80 per cent, of the 
cases, while the indirect methods (^pallia- 
tive operations') gave good results in 
only 50 per cent. No difference was 
noted in the late results of the first 
Billroth and the second Billroth opera- 
tions. Failure after gastroenterostomy 
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and pyloric exclusion were noted with 
the greatest frequency in the younger 
patients. It was only after the fifth 
decade that better results were noted. 
Even the penetrating duodenal ulcers 
not amenable to resection still offered a 
relatively good prognosis in persons past 
50 years of age. Resection of the pylorus 
and antrum and segmental transverse 
resection are likewise followed by better 
results in the older patients. The first 
Billroth operation appeared to be best 
suited for the younger patients. The 
longer the lapse of time since the op- 
eration, the better were the results with 
the first Billroth operation, and the 
worse with the indirect procedures. 
Better late results could be expected 
when the resection of the pylorus and 
antrum was undertaken for an extensive 
ulcerative lesion than when it was per- 
formed for a superficial ulcer. Peptic 
jejunal ulcer was the principal cause 
of failure after gastroenterostomies and 
pyloric exclusions (13.4 and 15 per cent., 
respectively). The transverse resection 
gave an incidence of 7.8 per cent, of 
recurring ulcer and 6.1 per cent, of 
disturbances of motility. Following the 
second Billroth method of resection, the 
incidence of peptic jejunal ulcer was 
0.8 per cent, and that of recurring ulcer 
2.5 per cent. The failure to obtain good 
results after the first Billroth method 
of resection was because of recurring 
ulcer in 4.1 per cent, and narrowing 
of the anastomosis in 3.4 per cent. Of 
the 432 cases admitted with the diag- 
nosis of cancer of the stomach, 75 per 
cent, were inoperable. The operative 
mortality was 32.9 per cent. Peritonitis 
was the most frequent cause of death. 
Most of the patients surviving the oper- 
ation died within the first 2 years ; S3% 
per cent, survived the 5-year period, and 
8.3 the 10-year period. The best prog- 
nosis was offered by adenocarcinomas 
limited to the stomach with an average 


duration of not more than 73'2 months. 
Prognosis appeared to be somewhat 
better in the older patients. 

ULCER OF PYLORIC SPHINC- 
TER. — In 11 years, J. S. Horslej^ (Ann. 
Surg. 103:738 (May) 1936) operated 
on 12 patients with peptic ulcer, either 
solely (9) or partly within the pyloric 
ring. A partial gastrectomy, a modi- 
fication of the first method of Billroth, 
was done. That partial gastrectomy is 
the proper treatment for this type of 
ulcer seems to be supported by a con- 
sideration of the clinical and pathologic 
features of the lesion. A true ulcer of 
the pyloric sphincter always has a back- 
ground of pyloric (gastric) mucosa, be- 
cause this mucosa normally lines the 
pyloric sphincter. An ulcer of the 
pyloric ring, then, is a gastric ulcer, the 
symptoms of which are usually accentu- 
ated. The average age of these patients 
was 46.6 years. Two of them were 
women and 10 were men. The average 
duration of symptoms was 10% years, 
the duration of the symptoms varying 
from 3 months to 20 years. Several of 
the patients gave a longstanding history 
of indigestion, but the severe symptoms 
were of only recent date. There was 
severe pain in 9 cases, mild pain in 1 
case, and 2 patients complained of no 
actual pain. In the latter 2 cases there 
was vomiting of much blood, and some 
bleeding in another case. In 9 cases there 
was a history of vomiting. A gastric 
analysis was done in 10 of these cases. 
The average value for free hydrochloric 
acid was 32.9 units. The highest aver- 
age value of free hydrochloric acid in 
any one case was 75. In 2 cases there 
was no free hydrochloric acid. In 10 
cases an x-ray examination was made, 
and in 3 obstruction was present after 
24 hours. 

BLEEDING ULCER. — ^The article 
of F. Umber (Deutsche med. Wchnschr. 
61 : 1265 (Aug. 9) 1935) reports on 433 
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medically treated cases of severe hem- 
orrhage from ulcer which were among 
1852 cases of gastric and duodenal ulcer 
seen in the past 16 years. Forty-one 
(9.5 per cent, of the patients with hem- 
orrhage and 2.2 per cent, of the total 
number of patients with ulcer) died of 
hemorrhage. Therefore the mortality of 
massive hemorrhages due to ulcer which 
are treated medically is higher than is 
generally assumed. In 21 of the 41 
patients who died, an open eroded artery 
was found to be the source of the 
bleeding. 

The diagnosis of the source of the 
bleeding must be based on the history 
and the symptoms. The clinical diag- 
nosis can be made only after the hem- 
orrhage has completely ceased. Of most 
importance is arrest of the hemorrhage. 
The absolute amount of blood lost is of 
less significance than the tendency of the 
bleeding to continue or recur. The hem- 
oglobin and pulse curves are indicative 
of the patient’s condition. When the 
hemoglobin is less than SO per cent., 
there is danger, and when it is between 
20 and 30 per cent., the condition is criti- 
cal. As a rule, the pulse rate increases. 

At first, the patient should be kept 
absolutely quiet in bed and given 
pantopon or some other narcotic. To 
arrest the hemorrhage, from 10 to 20 
c.c. (2^ to 5 drams) of a hypertonic 
solution with a 10 per cent, content of 
sodium chloride and a 0.02 per cent, 
content of calcium chlorate or a 10 
per cent, content of calcium gluconate, 
and, in addition, 0.2 c.c. (3 minims) of 
a solution of stryphnon per kilogram 
(2/4 pounds) of body weight may be 
given by intravenous injection several 
times daily. When the stomach be- 
comes filled with coagulated blood, it is 
washed out with ice-water contain- 
ing adrenalin. The emptied stomach 
contracts under the stimulation of the 
cold. On the first day nothing should 


be given by mouth. Thirst may be pre- 
vented by the subcutaneous, intravenous, 
or rectal administration of normal salt 
solution containing s 3 mipatol. On 
the second day, cracked ice, cold 
gelatin, milk gruel, and a 5 per cent, 
dextrose solution may be given in tea- 
spoonful quantities. Small amounts of 
chilled butter are of value to supply 
calories and decrease the secretion of 
hydrochloric acid. Soon, the patient’s 
strength may be increased more quickly 
by the frequent administration of small 
quantities of fluids and gruels richer in 
calories and protein. The diet should 
not contain meat or meat extractives. 
The vitamin requirements may be met 
by 2 intravenous injections of 1 c.c. 
(16 minims) of cebione. Nutritive 
enemas are to be avoided, as they stimu- 
late gastric peristalsis and secretion. In 
some cases blood transfusion, to re- 
place the blood lost and stop the hemor- 
rhage, may prove life-saving. The trans- 
fusion of from 300 to 500 c.c. may be 
repeated on several days. To stimulate 
the regeneration of blood after control 
of the hemorrhage, intramuscular injec- 
tions of 2 c.c. (54 dram) of strong 
pernaemyl may be given daily on from 
3 to 7 successive days, and then in doses 
of 4 c.c. (1 dram) once a month with 
the periodic administration of 1 Gm. 
(15 grains) of reduced iron. 

Of the 39 patients with bleeding ulcer 
who were operated upon, only 32 could 
be traced. Twenty- five were cured — 19 
by resection and 6 by gastroenteros- 
tomy. Seven died in spite of the opera- 
tion. Three of these had a gastric car- 
cinoma. Therefore among the 433 cases 
of massive gastric hemorrhage there 
were 3 of gastric carcinoma which were 
not recognized before operation. Of the 
29 other cases of bleeding ulcer coming 
to operation, 23 were cases of duodenal 
ulcer. In one case the source of the 
hemorrhage could not be determined. 
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The author concludes that massive 
hemorrhage from ulcer should first be 
treated medically, as in 82 per cent, of 
the reviewed cases the bleeding was con- 
trolled by such treatment. Operation is 
to be considered only when, despite 
medical treatment, the bleeding recurs, 
the hemoglobin and the patient’s strength 
decrease, and the pulse rate increases. 
In cases of definite recurrent hemor- 
rhage, operation should be performed, 
if possible, in an interval between the 
hemorrhages. 

In the experience of J. J. Wester- 
mann (Ann. Surg. 101 : 137,7 (June) 
1935), 12 per cent, of gastroduodenal 
ulcers have been complicated by hem- 
orrhage. In 75 per cent, of these cases 
the hemorrhage has been massive and 
recurrent. In every case transfusion 
had been given at least once, and fre- 
quently more often, either during the 
course of a medical regimen or as a 
preoperative or postoperative measure. 
These records show that transfusion 
has been completely ineffectual as a 
means of stopping hemorrhage. The 
advisability of operation during the hem- 
orrhage is debatable. However, hemor- 
rhage of such proportions elsewhere in 
the body is always treated as a surgical 
emergency. Patients operated on under 
these circumstances have survived. One 
immediate death occurred in a case com- 
plicated by carcinoma of the pancreas. 
In each instance in which the operation 
performed was of the indirect type, the 
hemorrhage continued. Westermann is 
of the opinion that immediate surgery 
of the direct type is justifiable in a large 
percentage of these cases and will prove 
permanently successful. The presence 
of the lesion can be determined only 
by careful inspection at operation with 
the duodenum open. Preoperative and 
postoperative transfusions are an ab- 
solute requirement of this procedure. 
Ten patients in this series died in the 


hospital from continued hemorrhage 
while receiving most rigid medical treat- 
ment and, in many instances, daily 
transfusions. The source of massive 
hemorrhage that complicates gastro- 
duodenal ulcer is from the posterior 
surface of the duodenum in a large 
majority of cases. The blood supply of 
this area makes gross hemorrhage possi- 
ble without deep penetration of the wall. 
Exploration of the open duodenum is 
necessary to determine this source in all 
cases except those in which there are 
large penetrating ulcers of the crater 
type. Preoperative diagnosis is usually 
definite in these cases, but diagnosis of 
the posterior surface ulcer is extremely 
difficult and cannot be accurate. 

PERFORATION OF ULCER.— 
The experiences of H. J. Lang (Beitr. 
z. klin. Chir. 162:143, 1935) in the 
treatment of 152 cases of perforated 
gastric and duodenal ulcer, show that 
there was an unexplainable increase in 
the incidence of perforation in the pa- 
tients with ulcer who were admitted to 
the hospital. Half of the patients with 
perforation were laborers of the type 
usually found in large cities. Many were 
chronic alcoholics. The majority were 
undernourished and weak because of pro- 
tracted gastric disturbances and inability 
to follow difficult dietary regimes because 
of occupational or home conditions. 

Twenty-two (14.5 per cent.) of the 
patients were women. Seventeen (77.3 
per cent.) of the women died. Twelve 
of the women were not operated upon, 
being moribund when admitted to the 
hospital. The average age of the women 
was 63 years, a fact suggesting that in 
the differential diagnosis of doubtful ab- 
dominal conditions in women of ad- 
vanced age, the possibility of perforated 
peptic ulcer should be borne in mind. 

Most of the perforations occurred 
during the winter. No familial pre- 
disposition could be established. The 
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incidence was highest in chauffeurs and 
waiters. Smokers were well represented. 

A significant observation was in- 
creased severity of the gastric distress, 
which may be interpreted as suggesting 
imminent perforation. This so-called 
augmented premonitory pain occurred 
in 50, or approximately one-third, of 
the cases. Vomiting, an increased pulse 
rate, and the temperature were of no 
value in the differential diagnosis. 

Forty-five per cent, of the patients 
were operated upon within 6 hours after 
the perforation; 20.2 per cent., between 
6 and 12 hours ; 9.2 per cent., between 
12 and 18 hours ; and the remainder 
after 18 hours. Early operation was, 
therefore, possible in fewer than half 
of the cases. Board-like rigidity of the 
abdominal wall was always present. The 
differentiation from perforated appendix 
was very difficult. In advanced cases 
complicated by diffuse peritonitis it was 
practically impossible. The pain referred 
to the shoulder which was described by 
Oehlecker was of some value. Pneu- 
moperitoneum is pathognomonic of ulcer 
perforation, but was not always demon- 
strable. The gastric crisis of tabes 
simulates ulcer perforation very closely, 
but a leukocytosis with a shift to the 
left suggestive of perforation is not 
found in the undifferentiated blood 
picture of gastric tabes. 

It is often very difficult to find the 
site of the perforation. Occasionally 
there are multiple perforations. A second 
perforation was overlooked in 5 of the 
cases reviewed. There were 15 pre- 
cardial ulcers, 112 ulcers in the pyloric 
region, and 10 ulcers in the horizontal 
part of the duodentmi. All of the lesions 
except one were on the anterior wall. 
The one exception was not found during 
operation, probably because the patient’s 
poor condition, due to a perforation 
which had occurred 96 hours previously, 
did not permit extensive manipulation. 


Treatment. — According to Lang 
(Ibid.), the most effective treatment was 
simple closure. This was always done 
with 2 rows of sutures. The first row 
consisted of interrupted catgut sutures 
going through all 3 layers. The second 
was of silk and included only the serosa 
and muscularis. The sutures should be 
inserted parallel with the long axis of 
the stomach so that, when the suturing is 
completed, the row will be at right 
angles to the long axis of the stomach. 
In the cases reviewed, gastroenteros- 
tomy was done only when stenosis ap- 
peared inevitable. The Newman (Braun) 
omental cuff drainage was used only 
in the most desperate cases. In a high 
percentage of the cases conservative 
treatment yielded satisfactory end-re- 
sults and primary resection was avoided. 

A. S. Brinkley (Virginia M. Monthly 
62:366 (Oct.) 1935) employed simple 
closure of the perforation and jejunos- 
tomy with drainage of the cul-de-sac 
in his last 5 cases of acute perforated 
duodenal ulcer, in which operation was 
performed during the last 17 months. 
There was 1 death. The postoperative 
treatment consists in elevating the 
head of the bed 12 inches ; 500 c.c. 
of a 5 per cent, solution of dextrose 
is immediately given intravenously and 
by the flush method as proctoclysis, and 
gastric lavage with a warm solution 
of sodium bicarbonate is given with 
the duodenal tube from every 4 to 6 
hours for the first 24 hours and con- 
tinued if necessary. Every 4 hours 1 c.c. 
of digifoline or digitalone is given 
hypodermically, and % grain (0.022 
Gm.) of a mixture of opium and alka- 
loids every 4 to 6 hours, if required. 
Fluids are withheld by mouth. Feed- 
ings every 2 hours are started through 
the jejunostomy tube at once. For the 
first 2 or 3 days 2 ounces (60 Gm.) 
of predigested beef in 2 ounces (60 c.c.) 
of warm water is given at one feeding, 
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and 4 ounces (120 c.c.) of peptonized 
milk at the next feeding-. After this period 
a more liberal diet is allowed. Water 
is given between feedings. The drainage 
tube is removed on the third to the fifth 
day. Water is allowed by mouth in small 
quantities on the fifth day, liquids on 
the eighth to the tenth day. The catheter 
and sutures are removed on the tenth 
to the twelfth day and an ulcer diet is 
started on the fourteenth day. The 
patient is usually allowed to sit up in 
bed at the beginning of the third week 
and is discharged from the hospital dur- 
ing the third or fourth week. 

Results. — The results of 151 opera- 
tions for perforation of gastric and 
duodenal ulceration are analyzed by G. 
Haussler (Chirurg. 8:206 (Mar. 15) 
1936). There were 6 women in the 
group (4 per cent.). Operation was 
performed in 70 per cent, of the cases 
within the first 6 hours after the onset 
of symptoms and in 16.5 per cent, within 
the first 12 hours. The total mortality 
rate was 26.5 per cent. The mortality 
rate in the group in which operation was 
performed within the first 6 hours was 
15.4 per cent., and that of the first 12 
hours, 17.6 ; in the group in which opera- 
tion was performed after 12 hours it was 
69 per cent. A follow-up study was 
made in 86 cases and an x-ray study 
in 73. In 29 of the patients there de- 
veloped an incisional hernia and in 13 
a mild diastasis of the rectus muscle. 
The mortality in a group of 28 patients 
in whom suture of the ulcer alone was 
practiced amounted to 17.1 per cent. 
In a group of 83 patients in whom 
suture o£ the perforation and a gas- 
troenterostomy was practiced, the 
mortality amounted to 18.1 per cent., and 
in a group of 22 having partial resec- 
tions the mortality was 22.7 per cent. 
Only one-fifth of the patients in whom 
a gastroenterostomy was performed were 
free from complaints. In 8 there de- 


veloped a peptic jejunal ulcer. Of these, 

1 died of a profuse hemorrhage and 
the remaining 7 were submitted to the 
operation of partial gastric resection. In 
the group in which suture of the perfora- 
tion was performed, half the number 
were free from symptoms. Pyloric 
stenosis occurred in 5 cases. The results 
in the group in which partial gastric 
resection was practiced -were better ; more 
than half of these were symptom- free 
and the remaining complained of mild 
symptoms on ingestion of a heavy meal. 
The patients who were not -working 
were more likely to have complaints than 
those who returned to work. The authors 
have abandoned in the late years the ad- 
dition of gastroenterostomy because of 
the poor results. They consider simple 
suture of the perforation the opera- 
tion of choice and reserve the later 
operation of partial gastric resection for 
cases exhibiting more serious complica- 
tions or symptoms. 

GASTROJEJUNAL ULCER.— 

In a paper dealing with gastro jejunal 
ulcer and gastro jejunocolic fistula, F. H. 
Lahey and N. W. Swinton (Surg. 
Gynec. and Obst. 61 : 599 (Nov.) 1935) 
state that in the years 1928 to July, 1934, 
there have been 1098 cases of gastro- 
jejunal ulcer reported in the literature. 

The authors note tliat gastrojejunal 
ulcer is now considered a serious and 
not unlikely complication of any opera- 
tive procedure for ulcer in which the 
stomach is anastomosed to the intestine, 
and not a sequela peculiar only to 
gastroenterostomy. 

Symptoms . — ^The time of onset of 
symptoms of gastrojejunal ulcers varies 
from a few weeks to many years, up to 
21 years (Lublin). In 50 cases taken 
at random, 50 per cent, of the recur- 
rences (gastrojejunal) occurred within 

2 years following operation. 

In general, it may be said that the 
longer period patients who have had 
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anastomoses of the jejunum to the 
stomach go without recurrence of ulcer 
symptoms, the less likelihood is there of 
the occurrence of gastrojejunal or jejunal 
ulcer. It must be assumed, in spite of 
this, however, that in any patient who 
has had the jejunum anastomosed to the 



Fig. 9. — Illustratioti showing diagramati- 
cally the proper and improper location of the 
opening in the gastrocolic omentum for a 
gastroenterostomy. It can be appreciated 
when the opening is made as shown in 
dotted lines close to the transverse colon, 
that should a gastrojejunal ulcer occur, it 
almost must involve the transverse colon in 
the surrounding exudate and so penetrate 
frequently into the colon and produce a 
gastrojejunocolic fistula. This drawing illu- 
strates a jejunal loop of sufficient length to 
permit easy resection and anastomosis should 
a jejunal ulcer occur as opposed to the no- 
loop type of jejunal anastomosis. (Lahey 
and Swinton : Surg., Gynec. and Obst.) 

stomach, the development of a gastro- 
jejunal ulcer is always possible, regard- 
less of the time factor. 

There are certain features of the 
symptomatology of gastrojejunal ulcer 
which are characteristic of this condition. 
In patients who have developed post- 
operative gastrojejunal ulcer, there is 
usually a period after the performance 
of the gastroenterostomy in which the 
patient is entirely relieved of the ulcer 
symptoms for which the operation was 
done, with a later return of ulcer symp- 
toms not infrequently of greater in- 


tensity than before the operation. The 
ulcer pain is less satisfactorily relieved 
by food and alkalines than was the pain 
associated with the original ulcer. The 
pain is less consistently related to meals 
than was the original ulcer pain. The 
distress associated with the occurrence 
of gastrojejunal ulcer is less tractable 
to all methods of treatment than was the 
distress associated with the original ulcer. 

Hemorrhage and mdena are, the 
authors believe, somewdiat more fre- 
quently associated with marginal ulcer 
than with the duodenal and gastric ulcer. 

The point of abdominal tenderness in 
duodenal ulcer (and duodenal ulcers 
make up the great majority of ulcers, 
10 duodenal to 1 gastric ulcer in the 
authors’ experience) is usually in the 
right upper quadrant, while in gastro- 
jejunal ulcer the point of abdominal 
tenderness tends to be lower down, a 
little above and to the left of the um- 
bilicus. This is the point on the ab- 
dominal wall opposite which the anas- 
tomosis of the jejunum to the stomach 
commonly rests and with gastrojejunal 
ulcer it is usually tender over the stoma 
here. 

Symptoms of ulcer perforation in any 
patient who has had a gastroenterostomy 
performed, particularly for duodenal 
ulcer, .should make one suspect the 
possible presence of a perforated gas- 
trojejunal ulcer. 

Diagnosis. — The recurrence of symp- 
toms suggestive of ulcer after operative 
measures for ulcer, particularly duo- 
denal ulcer, should always suggest the 
probability of gastrojejunal ulcer. The 
presence of tenderness over the stoma 
on fluoroscopic visualization of the stoma 
likewise suggests it. The presence of a 
fleck at the stoma after the ingestion of 
a small amount of barium suggests that 
this is due to a small amount of bismuth 
remaining adherent to the ulcer. The 
presence of a gastrojejunocolic fistula 
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demonstrable by x-ray definitely settles 
the diagnosis of gastro jejunal ulcer. 

The closure of the stoma likewise 
suggests the presence of a gastrojejunal 
ulcer, as does persistent deformity of 
the stomach, stoma or jejunum. 

Treatment. — ^There is a distinct con- 
viction on the part of most individuals 
dealing with ulcer that patients with gas- 
trojejunal ulcers seldom respond satis- 
factorily and permanently to medical 
treatment, but in all cases medical treat- 
ment should be carried out to reduce 
acidity, thus perhaps lessening the area 
of acute reaction about the ulcer and im- 
proving the general condition of the 
patient as an operative risk. In addition, 
a number of patients with undoubted 
gastrojejunal ulcer have been observed 
who have been able to get along satis- 
factorily for a number of years on medi- 
cal treatment. 

Since any patient who has developed 
a gastrojejunal ulcer has demonstrated 
that he falls in the group of patients who 
are particularly liable to recurrent ulcer, 
it is the feeling of many surgeons and 
it is the authors’ conviction that any 
surgical measure short of radical sub- 
total gastrectomy will probably be 
followed by a recurrent ulcer and, as 
shown in figures from the literature, 
even with radical partial gastrectomy, 
recurrent gastrojejunal ulcer will still 
occur in a small percentage of cases. 
In defense of this position it must be 
admitted that the best operative pro- 
cedure for such recurrent ulcers is the 
one which is followed by the most com- 
plete postoperative anacidity and that 
operation is undoubtedly subtotal gas- 
trectomy. The mortality, however, in 
such an extensive operation as is neces- 
sary with gastrojejunal ulcers and on 
patients frequently in poor condition, is 
considerable, being reported by one of 
its ardent advocates as 20 per cent, and 
the authors’ mortality rate has been IS 


per cent. On the other hand, it is claimed 
by many that the unhooking of the 
gastroenterostomy and restoration of 
the digestive stream is frequently fol- 
lowed by a recurrence of the original 
ulcer and such has been the authors’ 
experience — 40 per cent, recurrent duo- 
denal ulcer in such procedures. 



Fig. 10. — Drawing indicating diagrammatic- 
ally how the colon becomes adherent to the 
jejunum and the ulceration breaks into it. 
(Lahey and Swinton ; Surg,, Gynec. and 
Obst.) 

There are certain basic facts which 
must be admitted in any discussion of 
the surgical treatment of peptic ulcer. 
It must be admitted that both physicians 
and patients have accepted and do accept 
the original peptic ulcer with all too 
great complacency. The mortality from 
hemorrhage alone in this group of 
patients while in the authors’ hands in 
the hospital has been 5 per cent., 1 in 
every 20 patients. It must be admitted 
that gastroenterostomy is not a desira- 
ble type of operative procedure to be 
routinely applied to the surgical treat- 
ment of peptic ulcer as it has been in 
past years. It must be admitted that 
pyloroplasty (the safest of all opera- 
tions for ulcer) is difficult to apply in 
many of the patients with doudenaJ 
ulcer, due to the scarring and distortion 
of the duodenum by the ulcer. It must 
be admitted that radical partial gas- 
trectomy gives the highest percentages 
of complete and permanent relief from 
ulcer symptoms and the lowest per- 
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centage of recurrent anastomatic ulcers, 
but it must also be frankly admitted that 
it has and probably always will have a 
mortality rate, except in selected cases 
which both to the patient and surgeon 
is disturbing. 

It must be admitted that while small 
gastrojejunocolic fistulas can be handled 



Fig. 11. — Drawing diagrammatically illu- 
strating the ideal procedure for gastro- 
jejunocolic fistula : Resection of stomach in- 
cluding old gastroenterostomy and ^ gastro- 
jejunal ulcer, resection of portion of jejunum 
containing ulcer, end-to-end anastomosis of 
jejunum, resection of ascending colon, hepatic 
flexure, and a portion of transverse colon 
beyond the fistula into it, anastomosis of 
jejunum to cut end of stomach and anas- 
tomosis of ileum to transverse colon. This, 
unfortunately, is too much surgery for many 
of the patients with gastrojejunocolic fistulas 
to endure. Up to the present it is, however, 
the only plan whereby large gastrojejunocolic 
fistulas may be removed without contamina- 
tion of the peritoneum by colon contents. 
It must be understood that this discussion 
does not include the small gastrojejunocolic 
fistulas which can usually be handled quite 
satisfactorily by separation and inversion. 
Lahey and Swinton : Surg., Gynec. and 
Obst.) 


by operative procedures with reasonable 
satisfaction, a situation must be faced 
which, at least in the authors’ hands, has 
up to the present proved almost insur- 
mountable, when the fistulous opening 
into the transverse colon in gastrojejuno- 
colic fistula is a large one, for example. 


the size of a quarter, half-dollar or 
dollar, as it so often is. 

In operating upon such large fistulas 
between the colon, stomach, and jejunum, 
the surgeon is faced with the dilemma 
of producing peritoneal contamination 
with colonic contents on separating the 
large fistula, with the need of trying 
to close a fistulous opening into the 
colon when that structure is badly in- 
durated and so holds stitches badly, or 
with the necessity of doing a block re- 
moval of stomach, jejunum, and mid- 
colon, which necessitates 3 resections 
at one sitting, resection of the stomach, 
jejunum, and transverse colon (Fig. 11). 
The authors have successfully accom- 
plished this, but it is a procedure of too 
great magnitude to be routinely applica- 
ble to this condition with a reasonable 
mortality. They have employed numer- 
ous procedures in an attempt to decrease 
the danger and mortality in these trying 
cases. Twice they have cut the stomach 
across proximal to the old anastomosis 
and so proximal to the gastrojejunocolic 
fistula, have closed the distal end and 
anastomosed a segment of jejunum by 
the Polya method distal to the fistulous 
connection between the stomach, jejunum 
and colon. Lahey and Swinton have 
hoped by this procedure to cause the 
ingested food to pass directly into the 
jejunum beyond the old gastrojejunos- 
tomy and beyond the fistulous opening 
into the colon (Fig. 12), thus segregat- 
ing the section of the stomach and 
jejunum containing the ulcer and also 
segregating the fistula. By this plan it 
was hoped that food would be absorbed 
and utilized as it passed along the 
jejunum and not through the fistulous 
opening into the transverse colon, result- 
ing as it has in some of the cases in a 
weight loss of several pounds a week. 

Both patients made excellent operative 
recoveries but one died a cardiac death 
26 days after operation when ready to- 
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go home and the other died of intestinal 
obstruction 6 months after leaving the 
hospital. The authors admit that when 
they are faced with a patient with gas- 
tro jejunal ulcer which has perforated 
into the transverse colon, and produced 
a gastrojejunocolic fistula of large caliber 
and surrounded, as they always are, by 
a large area of induration, they are still 
considerably at a loss as to how it can 


aspect of the ulcer situation, but never- 
theless feels it his dutj* again to repeat 
that unless patients with a peptic ulcer 
are frankly told of this list of admissions 
and are not permitted to assume that the 
operation which they accept is an entirely 
satisfactory one, then how* can they ever 
be made to take their responsibilty seri- 
ously or finally as they all eventually 
must? 



Fig*. 12. — Drawing illustrating procedure employed twice by writer. Through a left rectus 
incision, the stomach is cut off i^roximal to ulcerated stoma and fistula and jejunum beyond 
gastroenterostomy anastomosed to cut end of stomach. In both cases operations were immedi- 
ately successful but ultimately (26 days and 3 months) the patients died of conditions, one 
coronary disease and one untreated intestinal obstruction, not directly related to the procedure. 
This plan may still prove a useful procedure in dividing the radical removal of stomach, colon, 
and jejunum in the large gastrojejunocolic fistulas into a less shocking two-stage procedure. 
It was hoped that by sidetracking gastric contents by this procedure, closure of the ulcer and 
lessening of the induration about the fistula might occur. Autopsy in both of these cases, in one 
26 days and the other 3 months after after operation, showed induration to be still marked and 
ulcers unhealed. Should this procedure again be employed, the authors believe they would 
remove the lower end of the stomach, jejunum and right colon through a right rectus incision 
at the end of 3 weeks. (Lahey and Swinton: Surg., Gynec. and Obst.) 


be surgically cared for with reasonable 
safety. 

Lahey and Swinton admit, finally and 
most importantly, that most patients are 
not aware of how unsatisfactory the 
situation is as relates to the surgery 
of peptic ulcer and so do not feel as 
strongly as they should about the com- 
pelling need for modification of living, 
eating, smoking, and drinking habits, in 
order that they may avoid the necessity 
of facing an unsatisfactory surgical pro- 
cedure or a satisfactory one with an un- 
satisfactory risk rate. Lahey is self- 
conscious of having harped upon tliis 


E. S. Judd and M. T. Hoerner (Ann. 
Surg. 102: 1003 (Dec.) 1935) state that 
when jejunal ulcer is known to exist, any 
one who persists in treating the lesion 
by medical management for a prolonged 
period assumes a great responsibility in 
view of the complications that may de- 
velop. The results of treatment of the 
597 patients comprising the authors’ 
study illustrate the value of surgical 
measures in cases of jejunal ulcer, for 
secondary procedures were required in 
only 6 per cent, of the traced cases. 
The development of a jejunal ulcer sug- 
gests that the patient probably will not 
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show a greater degree of toleration to which a considerable poition of the 
another anastoniosis between the stomach stomach has been removed at the primary 
and the jejunum ; therefore, a radical operation ; however, if the procedure can 
change in the gastrointestinal relation- be employed, the continuity of the gas- 
ship is indicated and, when this is estab- trointestinal tract will be established in 
lished, it must maintain the normal a better way than it would be by a 
continuity as nearly as possible. The Polya operation. The incidence of 
first operation of Billroth offers the jejunal ulcer following gastrojejunos- 
ideal solution to the problem. It may tomy for duodenal ulcer is about 2.8 per 
be difficult to perform in some cases in cent. 

ANESTHESIA 

By Henry S. Ruth, M.D. 


Postoperative Respiratory Com- 
plications. — An excellent review of 
this important type of postoperative 
complication was published by E. A. 
Rovenstine and I, B. Taylor (Am. J. 
M. Sci. 191:807 (June) 1936). They 
state that “Too often such reports have 
not been substantiated by accurate, care- 
fully collected statistics. They may 
merely represent the author’s impres- 
sion or may consider one single factor, 
namely, the agent. It has been a firm 
conviction in this clinic that other fac- 
tors such as the ability of the surgeon 
and anesthetist, the anesthetic technic, 
the time required for operation, the 
depth of narcosis and many other cir- 
cumstances should be taken into account 
in evaluating postoperative morbidity 
and mortality. It was to correlate the 
majority of the factors common to sur- 
gical procedures and learn their influ- 
ence on postoperative pulmonary com- 
plications that the present study was 
undertaken. 

“It is readily agreed that statistics are 
not infallible but if they are carefully 
recorded and tabulated they offer a 
worthy substitute for vague conclusions 
which cannot be verified by records. 
The statistics in this report were com- 
piled from the records completed dur- 
ing the calendar years 1933-1934. They 


represent the first two years experience 
with an improved anesthetic record sys- 
tem at the Wisconsin General Hospital.” 

The anesthetic agents employed were 
ether, nitrous oxide (NoO), ethylene 
(C 2 H 4 ), tribromethanol, procaine and 
cyclopropane (CgHg). Drugs such as 
chloroform, barbituric acid derivatives 
and other drugs, employed in less than 
100 cases were excluded. All anesthetics 
were administered by members of the 
anesthetic staff of the Wisconsin Gen- 
eral Hospital. Premedication, with 
regard to agents employed for this 
purpose, varied little; the usual drugs 
being morphine and scopolamine for the 
inhalation types of anesthesia, and a 
derivative of the barbituric acid series 
when procaine was to be administered. 
All complications were reported. The 
complications which occurred were as 
are shown in the table on page 401. 

“Marked seasonal variation is con- 
tingent upon the prevalence of respira- 
tory diseases in the population outside 
the hospital. The presence of any 
respiratory tract infection, even mild 
pharyngitis, substantially increased the 
incidence of postoperative respirative 
infections.” Whereas there was an inci- 
dence of postoperative respiratory com- 
plications for all cases of 6 per cent., 
this was increased as follows by the 
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Respiratory Compeicatioxs in 
7874 Anesthesias 


401 


presence of certain preoperative in- 


fections : 

Pharyngitis 10% 

Oral sepsis 12—% 

Emphysema 15+% 

Cough 25% 


, It appears that if the agents are 
selected with discrimination, the influ- 
ence of the agent may not be great, for 
it was shown that no complications 
occurred with the various agents as 


follows : 

Nitrous oxide 94.50 

Ethylene 86.10 

Ether 92.20 

Cyclopropane 93,50 

Procaine 92.00 

Tribromethanol 94.30 


These figures were, however, further 
influenced by the fact that nitrous oxide 
was employed for obstetrical analgesia, 
in dental extractions and for many 
superficial operations, while tribrometh- 
anol was used almost exclusively in good 
risk patients for ocular surgery. 

The type of preoperative physical 
risk greatly influenced the incidence of 
respiratory complications, for the more 
serious the risk, the greater the inci- 
dence. The depth of narcosis exerted 
a substantial effect, which emphasizes 
the fact well-known among anesthetists 
that deeper than first plane, third-stage 
anesthesia should not be instituted and 
maintained unless necessitated by the 
surgical procedure and the demands of 
the surgeons. It is interesting to again 
have verified that with spinal anesthesia, 
high anesthesia caused almost 2% times 
as great an occurrence as with low 
spinal, when the classification between 
the two was based on the presence or 
absence of interference with intercostal 
activity. 

“The most striking influence upon 
postoperative respiratory complications 
was shown by the duration of opera- 


! 

Complications J 

Xo. 

■ Per- 

centage 
ot All 
; Ca'^es 

Pneumonia, lobar and bronchial 

49 

1 0.60 

Pneumonia, hypostatic 

8 

! 0.10 

Pneumonia, tuberculosis 

i 2 

■ 0.02 

Collapse, partial ' 

s 22 

i 0.30 

Collapse, massive j 

13 

i 0.20 

Bronchitis ......... 

; 22 

1 0.30 

Laryngitis 

’ 144 

! 1.80 

Cough, slight 

1 287 

1 3.60 

Cough, severe . 

! 89 

] 1.10 

Hiccough 

i 35 

1 0.40 

Obstruction, upper respiratory^ 

j 32 

j 0.40 

Rhinitis 


j 0.30 

Pleurisy 

i 11 

1 0.10 

Sore throat* 

i 33 

0.40 

Miscellaneous 

! 24 

j 0.30 

All respiratoiry complications . 

- . . 

j 6.00 


’‘'Endotracheal anesthesia only. 

tion. Whereas operations lasting 1 hour 
or less have a morbidity incidence less 
than the average for the group, the ratio 
for procedures requiring a longer time 
increases markedly. When the duration 
was 1 to 1% hours, the respiratory com- 
plications doubled those of 1 hour. 
When 2 hours were needed, the per- 
centage of complications was more than 
3 times that of 1 hour. In procedures 
lasting 3 hours, more than 31 per cent, 
of the patients had some respiratory 
complication. The group requiring more 
than 4 hours had the highest incidence 
of respiratory complication. Despite the 
seriousness of the longer surgical manip- 
ulations and the grave risks encountered 
in the majority of them, duration of 
operation alone appears to be a definite 
factor influencing respiratory morbidity. 

“That the ability, training, and ex- 
perience of the anesthetist modifies mor- 
bidity is well shown in these statistics. 
Teaching students and training anes- 
thetists will be accomplished by an in- 
crease in postoperative complications.” 
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DRUGS AND METHODS.— 
AVERTIN. — A valuable use for tri- 
bromethanol is emphasized by S. 
Lessinger (Proceedings of Meeting of 
Am. Soc. Anesthesia (Feb. 13) 1936) 
for encephalography, with a suggested 
technic which was employed for 61 anes- 
thesias. He calls attention to the dis- 
comfort usually caused the patient by 
this procedure, if not anesthetized, and 
also that the drugs commonly employed 
in clinical anesthesia may produce physi- 
ological disturbances detrimental to suc- 
cessful results and so constitute too great 
an additional hazard to the patient. 

He suggests that tribromethanol may 
be employed as a technic of anesthesia 
which may assist in making encephalo- 
graphy a procedure without discomfort 
or increased danger to the patient, with- 
out inconvenience to the operator, and 
with the goal of successful completion 
of the procedure. He states that the 
drug has enjoyed an extensive applica- 
tion for manipulations involving the 
central nervous system, since it will pro- 
duce some degree of narcosis for several 
hours ; it is very convenient to use and 
requires a minimum of apparatus ; and 
more particularly because it has not been 
shown to increase intracranial pressure. 

The technic suggested is as follows : 

Preliminary preparation begins with a thor- 
ough soap suds enema given at least 5 to 6 
hours before operation. This is followed by 
a saline enema until clear. The importance 
of this thorough cleansing cannot be over 
emphasized, if sufficient anesthesia for en- 
cephalography is to be obtained. Further 
preparation consists of a restriction of both 
fluids and food for several hours. Premedica- 
tion is obtained with barbiturates. 

Tribromethanol is given in doses not to 
exceed 100 mg. per kilogram of body weight. 
In about one-half of the author’s cases a full 
dose was given at once. In the other half the 
fractional method of administration was used. 
In this method a 2% per cent, solution of the 
drug in distilled water is prepared at a tem- 
perature of 40® C., the solution containing 
100 mg, per kilogram of body weight of tribro- 


metbanol. With the patient on the left side, 
four-fifths of the solution, i. e., 80 mg. per 
kilogram is introduced into the rectum through 
a catheter. If at the end of 6 minutes the 
action of the drug is not well evidenced, one- 
half of the remaining solution, L e,, 10 mg., 
is then given. If the patient reacts to supra- 
orbital pressure after 15 minutes the final 10 
mg. per kilogram is administered. Reaction 
to pin prick at the site of the lumbar puncture 
is a good test for operability of the patient. 

With narcosis established, the patient is 
transferred to an operating table, placed on 
his side with the head slightly elevated and 
the buttocks at the break in the table. The 
operator then proceeds with the lumbar punc- 
ture. While oxygen is being injected the 
anesthetist gradually elevates the head of the 
table until the patient is in the sitting position. 
In this position the gas is distributed through- 
out the ventricles by manipulating the head in 
various planes. The body is then inclined to 
the opposite direction for a short while. Vari- 
ous amounts of gas are injected, depending on 
the size of the patient and the size of the 
ventricles. Following the introduction of the 
gas, the patient is transferred from the operat- 
ing room for x-ray on a stretcher with the 
head slightly elevated. Observations on the 
pulse, respiration, blood-pressure, etc., are to 
be made throughout the procedure and until 
the patient regains consciousness. 

The average length of sleep was from 
5 to 7 hours in the cases in which the 
method was employed by Lessinger. 
Although there was a slight fall in 
blood-pressure, and minute volume res- 
piratory exchange was always dimin- 
ished, in no case did the patient present 
alarming signs or symptoms. The blood- 
pressure usually rose during the injec- 
tion of the oxygen. Only 3 patients 
showed definite evidence of shock dur- 
ing the procedure, and only 1 case 
vomited in the entire series. 

CARBON-DIOXIDE ABSORP- 
TION TECHNIC.— This method of 
administration of inhalation anesthetics 
has probably spread in popularity with 
greater rapidity than any comparable 
technic. R. M. Waters (Ann. Surg. 
103:38 (Jan.) 1936) describes the fol- 
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lowing conditions pertaining to inhala- 
tion anesthesia prior to its advent ; 

“A completely open technic^ was 
known to result in a cold dry atmos- 
phere being inhaled, resulting in irri- 
tation of membranes and resultant 
hyperactive breathing. Control of some 
patients was difficult or impossible. It 
had also been noted that excess loss of 
carbon dioxide with such technic some- 
times caused circulatory depression 
(ether shock). 

“A semiclosed technic was as a rule 
less damaging to the patient but re- 
quired much clinical judgment in its 
use. Respiratory movements were ex- 
cessive due to retained carbon dioxide. 
Cost of gas anesthesia, though less than 
with completely open technic, was for 
many cases prohibitive. 

“With all inhalation anesthesia, sweat- 
ing was the rule, reduction of body tem- 
perature usual, annoyingly hyperactive 
breathing frequent, and operating teams 
were constantly exposed to high concen- 
trations of agents used.” 

Waters, following Jackson’s labora- 
tory experimentation with the absorp- 
tion of expired carbon dioxide by alkali, 
applied the method clinically, and has 
had the greatest amount of experience 
with it. He states it has exhibited the 
following beneficial characteristics : 

“With a completely closed respiratory 
system and the absorption of carbon 
dioxide, the vapor of agents such as 
ether could be inhaled in a warm and 
moist atmosphere. The body tempera- 
ture of patients subjected to long periods 
of anesthesia need no longer be expected 
to become depressed. Irritation and 
stimulation of the respiratory tract was 
less, resulting in quiet breathing during 
operation. Reflex stimulation of perspir- 
ation from cold inhalations was less fre- 
quently seen, which, taken together with 
the maintenance of a completely moist 
atmosphere for inhalation, resulted in 


considerable reduction in invisible water 
loss during the following operations. 
Quieter respiratory activity resulted in 
a decreased amount of work being per- 
formed during anesthesia. With the 
resultant decreased demand for oxygen, 
a greater margin of safety was made 
available in anesthesia with certain gases. 
The technical difficulties of administra- 
tion were, in the main, simplified. The 
quantity of anesthetic agents used was 
greatly reduced. The anesthetist no 
longer need choose one anesthetic agent 
for private patients and another for 
ward cases on the ground of a differ- 
ence in cost. The atmosphere of oper- 
ating rooms was no longer saturated 
with anesthetic gases and vapors. Fire 
and explosion hazards were thus greatly 
reduced and surgical teams found them- 
selves free of the chronic effects of ether 
and other drugs.” 

Two mechanical methods may be em- 
ployed. First, for the closed circle type, 
a circle device may be used in which the 
expired atmosphere is carried from a 
face mask through tubing leading to the 
absorber, thence to a breathing bag or 
spirometer, and thence back through 
tubing to the mask. Somewhere along 
this circuit, an inlet is provided for the 
original filling of the system with anes- 
thetic mixture and the constant addition 
of oxygen to replace that used from the 
mixture by the metabolic activity of the 
patient. 

The disadvantages of the closed circle 
absorber are (1) the difficulty of eliminat- 
ing leaks and (2) possible resistance to 
respiration by one-way valves and tubing. 

The second mechanical solution of a 
closed respiratory system, a direct or 
to-and-fro application, although it has 
not been applied to metabolism appar- 
atus, has proved most satisfactory in 
the author’s hands for use under oper- 
ating-room conditions in anesthesia. The 
arrangement is as follows : 
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A canister of soda lime granules (4 to 8 
mesh) contained in a cylinder (8 by 12 cm. 
inside dimension) is inserted between a face 
mask and small rubber breathing bag (10- 
inch). Contact is made with mask and bag 
by means of metal tubing (2.8 cm. in diameter) 
in the form of easily connected and discon- 
nected slip joints. The granules are held in 
place in the cylinder by means of a wire 
gauze dam at each end. A nipple is provided 
in the mask through which the closed respira- 
tory system is filled during induction of anes- 
thesia, and a constant measured flow of oxygen 
maintained at a rate of 200 to 400 c.c. per 
minute throughout the administration. Since 
there is at present a likelihood that even the 
best soda lime may contain dust, forceful 
blowing through the canister before attaching 
it is essential until all dust is expelled. The 
use of full-size bed pillow for the patient is 
essential. Thus provided, and with the pa- 
tient’s head slightly turned to the right, the 
lower end of the canister rests on the pillow 
as the mask is fitted to the face, the bag ex- 
tending over the end of the pillow and the 
side of the operating table. The presence of 
the breathing bag in the immediate vicinity 
of the head is considered a safety factor. It 
is readily visible and available for artificial 
respiration in an emergency. If excess carbon 
dioxide in the anesthetic atmosphere is indi- 
cated, the canister may be omitted, the slip 
joints serving to connect mask to bag directly. 
Rarely do we find the addition of carbon diox- 
ide to anesthetic mixtures to be advisable dur- 
ing maintenance. The bag and mask without 
soda lime are, however, often used to hasten 
induction time with ether and to facilitate 
intubation for endotracheal anesthesia. The 
writer believes that the addition of carbon 
dioxide to anesthetic mixtures in open and 
semiclosed technics, the excessive employment 
of rebreathing, and the ill-advised use of soda 
lime “cut outs’’ in closed technics have fre- 
quently resulted in physiologic damage and 
even fatality. 

In the closing discussion it was em- 
phasized that, in contrast to general 
impressions, the technical difficulties of 
the absorption technic are not very 
great; on the contrary, at the end of a 
month, during which it has been taught 
to the internes, better work is done by 
them with this method than with the 
open technic. 


DIVINYL ETHER.— Although 
promising claims have been made for 
divinyl ether, its use is apparently 
spreading quite slowly, as shown by 
conflicting reports in the literature. Ac- 
cording to R. M. Waters (J. Indiana 
M. A. 28:650 (Dec.) 1935), the first 
modern reference to divinyl ether, now 
marketed as vinethene, was made by 
Leake in 1930. He chose this ether 
from the derivatives of a number of 
higher alcohols because of its structural 
similarity to ether on the one hand and 
to ethylene on the other. Suffice it to 
say that work has been done on this 
agent by Leake, Guedel, Ravdin, Bourne 
and others. The reports vary widely in 
opinion. In offering his own experiences 
with divinyl ether, he states that the 
preparation of the drug furnished him 
in Madison and administered to ani- 
mals in Madison does not impress him 
as a valuable contribution to anesthesia. 
When administered to dogs, the major- 
ity of animals failed to show true anes- 
thesia with good muscular relaxation 
even when the concentration of the 
vapor in the inspired air was raised 
sufficiently to approach an irreversible 
dosage. In many dogs running move- 
ments persisted even when respiration 
was extremely depressed. These muscu- 
lar manifestations were not seen when 
vinethene was administered to a few 
clinical patients ; nevertheless, no ad- 
vantage has been noted over ethyl ether. 
The odor is quite as distasteful and, 
although the induction of unconscious- 
ness is slightly more rapid than with 
ethyl ether, the resulting anesthesia, 
both from the standpoint of the surgeon 
and anesthetist, has in the author’s hands 
been distinctly unsatisfactory. 

On the other hand, W. Bourne and 
B. B. Raginsky (Brit. J. Anaesth. 12 : 62 
(Jan.) 1935) show that divinyl ether, 
when properly administered, does not, 
as previously suspected, alter liver func- 
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tion. Experiments have shown that 
vinyl ether anesthesia in normal dogs 
does not alter the liver function appre- 
ciably. In those cases in which cyanosis 
is a feature of the anesthesia, moderate 
liver damage occurs, which is not due 
directly to the drug, but to the associated 
anoxemia. It does not enhance the liver 
function damage produced previously by 
the inhalation of chloroform, nor does it 
delay the period of recovery from this 
damage. Its effect on the liver function 
in partially starved dogs is not appreci- 
ably different from that produced in 
normal animals. 

In recommending the use of vinyl 
ether in obstetrics W. Bourne (J. A. M. 
A. 105:2047 (Dec. 21) 1935) states 
that it apparently does not cause liver 
damage nor does it interfere with 
muscular activit}' in the intestine and in 
the uterus. 

It seems to be particularly suitable for 
obstetric anesthesia in general practice 
on account of its safety for mother and 
child, its ease of administration, the 
rapidity of its action, the satisfactory 
maintenance qf any desired degree of 
narcosis, and the early uneventful 
recovery. 

Although vinyl ether may be given 
with relative safety by the “open drop” 
method, it is preferable to administer it 
in a “closed” manner with oxygen. 

INTRAVENOUS ANESTHE- 
SIA. — For intravenous anesthesia, J. S. 
Lundy, R. M. Tovell and E. B. Tuohy 
(Proc. Staff Meet. Mayo Clin. 11:421 
(Jtily 1) 1936) finds sodium 1-methyl 
butyl thiobarbituric acid {pentothal 
sodium') a satisfactory agent. He finds 
that the intravenous method of anesthe- 
sia with pentothal sodium has become 
increasingly popular. Patients are en- 
thusiastic about the method and the 
anesthetist is keenly interested in it be- 
cause it permits a fine degree of control 
over the dosage. Pentothal sodium has 


been used practically exclusively during 
the last year for producing intravenous 
anesthesia. This drug is a soluble bar- 
biturate which produces rapid anesthesia 
of short duration with fair surgical 
relaxation and a minimmn of post- 
operative restlessness. The writers have 
found that it is approximately 30 to 50 
per cent, more potent than “evipal 
soluble.” 

Indications . — Intravenous anesthesia 
is being used now chiefly for surgical 
procedures which do not require more 
than 15 to 25 minutes and when com- 
plete muscular relaxation is not entirely 
essential. It has been used, however, in 
certain cases in which the indications 
warranted its administration for longer 
periods of time, e. g., for as long as an 
hour. This method of anesthesia is use- 
ful for operations in which it is desirable 
that the anesthetist be out of the opera- 
tive field, such as for operations on the 
head and neck. In a few instances the 
method has proved valuable in laparo- 
tomies when the general condition of 
the patient militated against the use of 
either spinal anesthesia or general inhala- 
tion anesthesia. 

Contraindications. — As a general 
rule, it has been found that children 10 
years of age or less do not tolerate well 
the intravenous administration of bar- 
biturates on account of the marked 
respiratory depression which results. In 
addition, there are certain patients with 
evidence of pulmonary disease, such as 
basal rales or dyspnea caused by a 
systemic or respiratory disease, who 
should not, as a rule, be given intra- 
venous anesthesia. 

Precautions. — Ambulatory patients 
who are to undergo intravenous anesthe- 
sia should be attended by a responsible 
person if they are to be sent home follow- 
ing operation, since they are usually in 
a mild state of inebriation during the 
period of recovery. It is unwise to use 
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intravenous injections for varicose veins 
because there is a definite tendency to- 
ward stasis of the drug and consequent 
danger of absorbing all of a given dose 
at one time. During the course of ad- 
ministration of the anesthetic the patient’s 
jaw should be watched closely by a 
competent attendant so that the airway 
may not become obstructed. In addi- 
tion, oxygen and carbon dioxide should 
be available in case serious respiratory 
depression occurs. In a few .cases the 
writers have found a Magill intra- 
tracheal tube helpful in providing an 
adequate airway when obstruction or 
dyspnea occurred. 

Administration. — Pentothal sodium 
is supplied in ampoules containing 15 
grains (1 Gm.) and when dissolved in 
20 c.c. (5 drams) of triple distilled water 
it forms a clear yellow solution of 5 per 
cent, concentration, each cubic centi- 
meter of which contains grain (SO 
mg.) of the drug. The use of this more 
dilute solution has eliminated the dis- 
agreeable symptoms associated with ex- 
travenous injections of the 10 per cent, 
solution. Respiratory stimulants such as 
“coramine” or picrotoxin may be 
added to the mixture in order partially 
to counteract the respiratory depressive 
action of the barbiturate, if that is 
deemed advisable. In order to indicate 
the efficiency of respiratory exchange a 
cotton butterfly is placed on the upper 
lip and nares by means of adhesive tape. 
This will serve as an efficient guide when 
respirations are shallow. 

There are certain rather important 
points to be considered in the use of 
the intravenous method of anesthesia. 
The needle should not be too small ; 
one that is less than 20-gauge is not 
satisfactory for the technic recom- 
mended. An initial dose of 1^4 to 3 
grains (0.1 to 0.2 Gm. ; 2 to 4 c.c. — 
% to 1 dram) is injected intravenously 
fairly rapidly while the patient counts 


aloud. Usually in 10 to IS seconds anes- 
thesia will be established. If no more 
than 3 grains (0.2 Gm.) are given intra- 
venously, the patient will recover quickly. 
To maintain anesthesia, the needle is left 
in the vein and pentothal sodium is 
administered in intermittent doses of 
0.5 to 1 c.c. (8 to 16 minims) until 15 
grains (1 Gm.) has been given. Oc- 
casionally doses of 1 to 2 Gm. (15 to 
30 grains) have been used in selected 
cases. The rapidity with which con- 
sciousness is regained is directly propor- 
tional to the amount of drug admin- 
istered, and after a dose of 10 grains 
(0.65 Gm.) the average adult usually 
regains consciousness within 10 to 12 
minutes. For the average adult the 
writers have found that preliminary 
medication consisting of 1% grains 
(0.1 Gm.) of pentobarbital sodium 
(nembutal), given orally, and % to % 
grain (0.01 to 0.016 Gm.) of morphine 
sulphate, administered hypodermically 
45 minutes before the operation, reduces 
the amount of intravenous anesthetic 
needed. 

In an analysis of the cases in which 
intravenous anesthesia with pentothal 
sodium was employed during the past 
year, it will be noted that its use has 
definitely increased for operation on the 
head and neck; previously, intratracheal 
anesthesia was the method of choice 
for this type of operation. Sodium 
amytal has been used intravenously be- 
cause of its prolonged effect and its 
usefulness in medical and surgical cases 
for the control of convulsions or certain 
manic conditions. In addition, it has 
been of benefit in producing rest in cases 
in which patients are refractory to 
opiates or to other forms of narcotics. 

Recently, the short-acting barbiturate, 
pentothal sodium, has been given to 
determine the degree of fall in blood- 
pressure in cases of hypertension, and 
it has been possible to predict fairly 
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accurately by this means the results that 
could be obtained by bilateral resection 
o£ the splanchnic nerves, first and second 
lumbar ganglions, bilateral partial re- 
section of the celiac ganglions and supra- 
renal glands. 

T. W. Pratt, A. L. Tatum, H. R. 
Hathaway and R. M. Waters (Am. 

J. Surg. 31 : 464 (Mar.) 1936), in 
reporting a small series of cases with 
pentothal sodium in a preliminary ex- 
perimental and clinical study, warn (1) 
that it should be administered by a 
capable anesthetist who is equipped to 
cope with problems involving an oxygen 
and carbon dioxide imbalance; (2) that 
being a nonvolatile substance, pentothal 
sodium is not controllable, but as it is 
broken down so rapidly in the body, it 
closely approaches the actions of a con- 
trollable anesthetic agent ; (3) that being 
a barbituric acid derivative, it is essenti- 
ally a hypnotic and not an analgesic 
drug; (4) finally, on the basis of this 
small series of cases, it is felt further 
investigation of pentothal sodium is 
warranted, as it produces a short period 
of satisfactory anesthesia with a rela- 
tively prompt complete recovery. 

SPINAL ANESTHESIA. — The 
combination of pontocaine in glucose 
is recommended by L. F. Sise (S. Clin. 
North America 15 : 1501 (Dec.) 1935) 
for prolonged spinal anesthesia. He 
points out the generally accepted thought 
that procaine is probably the safest and 
best of the local anesthetic drugs, but 
that for spinal anesthesia it has the great 
disadvantage of limited duration of ac- 
tion. In suggesting pontocaine, he claims 
as advantages its length of action (2 
hours or more) and lessened depression 
as compared to procaine. He sees as 
disadvantages to its use the difficulty of 
controlling the height of anesthesia with 
the drug as supplied, and its prolonged 
action if inadvertently it is placed too 
high. To overcome these features he 


Doses of Poxtocaixe in yiiLucR.^Ms 
FOR Adults 


Anus 

Perineum — e.xternal genitals or 

bladder 

Legs to groin, or pelvis (intra- 

vaginal } 

Inguinal hernia or appendix . . . . 

Lower abdomen 

Upper abdomen 


6 7:8 


10 

12 

14 

10 

12 ^ 

14 

12 

14 

16 

14 

16 

18 

14 

17 

20 


Smaller doses for older, weaker, smaller 
individuals. 

Middle doses for 40 years, 140 pounds, and 
fairly good vigor. 

Larger doses for younger, vigorous, larger 
individuals, or for especially long anesthesia. 

All doses will give iy> hours’ to 2 hours’ 
anesthesia. Doses are for the average of the 
3 groups rather than the extremes, so smaller 
doses should be reduced for the especially frail, 
and the larger ones may be increased for the 
especially vigorous, but probably to not over 
25 mg. (3^ grain) in any case. 

Anus, perineum, etc., may be done by simple 
dilution with spinal fluid. In higher anes- 
thesias it is best to use 10 per cent, glucose, 
equal parts if the patient is to be level, and 
one-half as much glucose solution as ponto- 
caine solution if patient is to be in Trendelen- 
burg position. 

suggests the following technic : No tech- 
nic for placing a spinal anesthetic can 
be presented which will give satisfac- 
tory anesthesia in all cases. Considera- 
ble variations in method must be made 
for differences in individual patients, for 
the elderly and weak as contrasted with 
the young and strong, for variations in 
length of operation as well as in the 
length and curves of the spinal canal, 
etc. This should constantly be borne in 
mind in applying any given technic. It 
is that which brings into play the experi- 
ence and judgment of the physician and 
which makes the average of success!^ 
anesthesias higher in one series than in 
another. This point is worthy of em- 
phasis, as its disregard, with a mechan- 
ical adherence to any fixed standard, 
no matter how good, will be almost sure 
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to bring disappointment if not actual 
danger. A standard of technic, however, 
should be presented, which will fit that 
m3d;hical person, the average adult, and 
which will serve as a base from which 
excursions can be made in either direc- 
tion. Such a standard technic is there- 
fore herewith presented, suitable for 
abdominal anesthesia in, e. g., a man 
of fairly good vigor, about 40 years of 
age, weighing about 140 pounds, and of 
ordinary normal build. No attention is 
paid here to details, such as premedica- 
tion, sterility, etc. Only factors bearing 
on the placement of anesthesia are con- 
sidered. In the above table will be found 
some suggestions as to dosage of the 
drug. These also must be considered as 
a general guide, from which variations 
can be made to advantage. 

1. For Operation in Level Position . — The 
dose of pontocaine solution is drawn into the 
syringe. (The writers use a 5 c.c. all-glass 
syringe.) There is then also drawn in an equal 
amount of 10 per cent, glucose solution, such 
as is commonly on hand in most hospitals for 
intravenous use. Thus, if the dose is to be 
16 mg. grain) of pontocaine, then 1.6 c.c. 
(26 minims) of the 1 per cent, pontocaine 
solution is drawn into the syringe, followed 
by 1,6 c c. (26 minims) of the 10 per cent, 
glucose solution, giving 3.2 c.c. (52 minims) 
of total fluid. The two solutions are then 
thoroughly mixed by tilting the syringe, with 
an air bubble within, back and forth. If the 
dose of pontocaine chosen is small in proper- 
tion to the field to be covered, then the pro- 
portion of glucose should be somewhat higher. 
If, for instance, 14 mg. (% grain) of ponto- 
caine were to be used for a high abdominal 
anesthesia, then after drawing 1.4 c.c. (22 
minims) of the solution into the syringe, it 
would be well to use glucose solution up to a 
total of 3 c.c, (48 minims). 

With the patient in the lateral decubitus, 
level, puncture is then made in the third lum- 
bar interspace. (The writers use a number 
21-gauge gold needle.) The table is tilted to 
a 10-degree angle with the head down, a small 
amount (about % c.c.) of spinal fluid is drawn 
into the syringe, and the contents are slowly 
injected, at not over % c.c. (8 minims) per 
second. The patient is then turned on the back 


and a good-sized pillow or pillows inserted 
under the head and shoulders so as to give 
as marked a bend as possible upward at this 
point. The patient may now be left in this 
position while various adjustments are being 
made. The first adjustment should be the 
position of the pillow under the back, it being 
placed somewhat low for a mid-abdominal 
operation and higher for a high-abdominal 
operation, while for a stomach operation it 
should be barely under the shoulders at all, 
but the pillow should never be so low that 
the dorsal spine at some point does not press 
firmly on the table. At the end of 1% minutes 
from the beginning of injection, the slant of 
the table is decreased until it is just a little 
off level, at perhaps 4 degrees slant. The 
position of the patient and the slant of tlie 
table should now be such that the lowest point 
of the spine is a little short of the segment 
where it is desired the upper border of the 
anesthesia shall be, and the spine thereafter 
rises at an increasing angle toward the head, 
effectually stopping all further progress ceph- 
alad of the heavy solution, but still allowing 
it to run downward toward the lowest point. 

The patient should now be tested to de- 
termine the height of anesthesia. In 2 minutes 
from the time of injection the upper border 
of anesthesia will usually be found somewhere 
in the abdominal region between the groin 
and the costal margin, but will rapidly rise 
and in about 3 minutes will be established 
between the costal margin and the nipple line. 
The table is then adjusted slightly so that it is 
just off level, with the head down, and slant- 
ing about 2 or 3 degrees, when the surgeon 
may proceed. 

While in most instances the progress of 
events is as described, yet there are some- 
times considerable variations. In a few in- 
stances the anesthesia may run up very rapidly 
and get a little too high, and sometimes it 
may move but slowly and reach sufficient 
height only with some difficulty. 

If it gets too high it does so only by a small 
margin if proper position has been maintained, 
as further upward progress is definitely stopped 
by the upward curve of the spine at the 
shoulders and neck. In such a case it is well 
to raise somewhat the head of the table for 
about 5 minutes, in order to lessen the in- 
tensity of the anesthesia at its upper border, 
when the table is again put back approximately 
level. During any period when the head is up 
the patient should be watched carefully for 
symptoms of cerebral anemia. 



ANESTHESIA. 


409 


The most frequent difficulty, however, is 
that the anesthesia does not rise fast enough 
or go high enough. This may usually be 
remedied by tipping the head of the table 
down again to a 10-degree slant or even more. 
The length of time after which the anesthesia 
may be moved by changing the position of the 
patient varies directly with the size of the 
dose used, but is usually around 5 to IS 
minutes, so that, as a general rule, if the 
anesthesia is not well into the abdomen in 
3 minutes or approaching its goal in 4 minutes, 
steps should be taken to speed it along. The 
amount of tilting of the table and the length 
of time it is kept down are roughly propor- 
tioned to the gap shown between the actual 
and the desired heights of anesthesia. It must 
be remembered, however, that the patient 
should not be left in more than a little head- 
down slant for many minutes without being 
leveled up and tested for height of anesthesia. 

2. For Operation in Head-Down Position ^ — 
If the head-down position is to be preceded 
by some other procedure, as, for instance, if a 
hysterectomy in Trendelenburg position is pre- 
ceded by a perineorrhaphy and perhaps trach- 
elorrhaphy, the technic for patient level, above 
described, may safely be employed, as the 
anesthesia becomes well stabilized before the 
Trendelenburg position is assumed ; but where 
the head-down position must be assumed early, 
say within the first IS minutes, as in a simple 
hysterectomy, then anesthesia under the above 
technic might go too high. Here the technic 
is as follows : 

The amount of 10 per cent, glucose solution 
is reduced to half the amount used in the first 
technic. Thus if 16 mg. (% grain) is the dose 
selected, 1.6 c.c. (26 minims) of the 1 per 
cent, pontocaine solution is used and 0.8 c.c. 
(13 minims) of the 10 per cent, glucose. After 
these have been thoroughly mixed, they may 
be used in the same manner as novocaine, 
either in 10 per cent, solution or as crystals 
dissolved in spinal fluid, in any of the ordin- 
ary methods commonly in vogue. The method 
most commonly used by the writer is to dilute 
this mixture with spinal fluid to a total of 
5 or 6 c.c. and inject in the third lumbar 
interspace at 0.5 c.c. (8 minims) per second 
in 5 to 10 degrees head-down slant. During 
the next 10 minutes, the slant of the table is 
adjusted according to the progress of the 
anesthesia. If this appears to be rising too 
rapidly and too far, the table is leveled up, 
for a time, but if the anesthesia is too low, 
the table is left down or is even increased in 


slant, for gravity still has its effect in this 
technic, just as it does in the common methods 
in vogue with novocaine, though this effect is 
far less marked than it is under the first 
technic mentioned. 

Comment. — The first metliod de- 
scribed, for patient in the level position, 
depends almost entirely on gravity for 
its effectiveness. As the solution, 
markedly heavier than the spinal fluid, 
enters the spinal canal, it flows down- 
ward, but the result of its flow is not 
the simple one it would be in a smooth 
open tube. Tliis tube into which it is 
injected is largely filled by the spinal 
cord and is further broken up by numer- 
ous obstructions, such as the nerve roots, 
the dentate ligament, and the innumer- 
able fine trabeculae which stretch from 
the arachnoid to the pia. These tra- 
beculae are so numerous as to form a 
veritable network or reticulum. As the 
mixture in its downward flow meets 
these various obstructions, they act on 
it as baffles, causing it to be mixed 
mechanically with the spinal fluid and 
diffused throughout the cross section 
of the spinal canal and thus causing 
the anterior as well as the posterior 
nerve roots to be thoroughly anesthe- 
tized. This fact is quite evident clinically. 

This diffusion of the mixture as it 
flows downward steadily robs it of 
substance or body and attenuates it so 
that it might not reach far beyond the 
desired distance even if the downward 
slope continued much further. As the 
slope levels off, however, and finally 
begins to rise, further progress is very 
definitely stopped even if there is still 
some free anesthetic solution with active 
drug left. Here, then, is the great 
advantage of this method, the fact that 
the force of gravity constantly urges on 
the progress of the anesthesia toward 
the head until it has reached about to the 
desired level, when the same force first 
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retards and then definitely stops further 
progress. 

Diffusion does not now carry the anes- 
thesia higher because (1) there is prob- 
ably little free drug now left at this 
point to diffuse, and (2) diffusion under 
these circumstances is so slow as to be 
negligible, as has been shown repeatedly 
since the time of Barker. 

About the second method, that for 
patients operated upon in the head- 
down position, little need be said. It is 
about on a par with methods commonly 
in vogue for novocaine and lacks the 
speed, accuracy and definiteness of the 
first method. It has, however, the vari- 
ous advantages which pontocaine has 
over novocaine, which were mentioned 
early in this article. 

It may be said that there is one dis- 
tinct objection to the first method. Sup- 
pose a gall-bladder operation is started 
under this anesthesia and the blood- 
pressure falls markedly. If tlie patient 
is put in the Trendelenburg position 
to lessen cerebral anemia, will not the 
anesthetic solution then run dangerously 
high? To such a query two answers may 
be made: 

1. If there has been no marked error 
in judgment and the patient is therefore 
in suitable condition for the operation 
and for spinal anesthesia, a lowering in 
blood-pressure sufficient to dictate a 
material lowering of the head should 
not occur. 

2. Should an error of judgment be 
made in choosing this form of anesthe- 
sia and should a marked drop in blood- 
pressure therefore occur, the head of 
the table may still be lowered sufficiently 
for practical purposes. As far as the 
circulation is concerned, a marked slant 
is not necessary, and with stout patients 
at least, it is not desirable. A S-degree 
slant is probably enough to maintain 
cerebral circulation at least till other 


measures such as adrenalin, oxygen, 
etc., can be used. Moreover, the dose 
of pontocaine is so small, even for a 
long and widespread anesthesia, that 
practically all of it is soon fixed in the 
tissues (and/or absoi-bed?) and the 
amount left free, if any, is so small that 
no harm is done by change of position. 
Certain clinical experience to date agrees 
with these assumptions. 

The results of use of this method in- 
dicate that the technic described for 
patients level is the most rapid, accurate, 
and safe one which has yet been em- 
ployed and that the technic for patients 
in headdown slant is about on a par 
with methods commonly in use. 

Sise concludes that pontocaine is a 
desirable anesthetic for spinal anesthesia 
in that it gives a sttfficiently long anes- 
thesia to cover easily all but a few 
exceptional operations, with less de- 
pression than where novocaine is used; 
though it is difficult to control in the 
higher anesthesias. To obviate this dif- 
ficulty, a method is presented for using 
it in combination with 10 per cent, 
glucose. This method, for patients in 
the level position, seems to the writer to 
be more rapid, accurate, and safe than 
any other method that has heretofore 
been used. 

Complications . — An excellent resume 
of the complications of spinal anesthesia 
was reported by L. D. Orkin (Tr. Am. 
Soc. of Regional Anesth. (Mar. 3) 
1936). The literature on the subject for 
the 10-year period 1925-1935 is reviewed 
and the repoi-ted material grouped under 
the various systems. On the respiratory 
system, he concludes, that although the 
opinions are divided, from statistics re- 
ported "it can be readily seen in the 
summary in which 11,143 cases are 
reviewed, that spinal injection has not 
in these cases prevented or lessened 
pulmonic complications.” 
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Summary. — 11,143 cases. 

Pneumo-lobar broncho . 1.3 per cent. 

Pneumo hypos 0.24 per cent. 

Collapse 2.5 per cent. 

Bronchitis 1.4 per cent. 

Laryngitis 1.2 per cent. 

Rhinitis 1.1 per cent. 

Cough S.l per cent. 

Pleurisy 0.4 per cent. 

Infarct 04 per cent. 

Orkin states that with regard to the 
central nervous system, it is definitely 
felt that the agents used in spinal anes- 
thesia have toxic effects on neural tissue, 
but this reaction is rapidly reversible 
with recovery complete and rapid. How- 
ever, under some conditions the toxic 
reactions may not regress, and temporary 
or permanent damage may be done as 
evidenced by symptomatology. 

The list of complications which have 
been reported include excitement, pares- 
thesias, moderate and severe headache, 
psychoses, myelitis, aseptic and true 
meningitis, ocular palsies and others, 
as follows : 

Summary. — 45,966 cases. 

Excitement 0.22 per cent. 

Anesthesia 0.19 per cent. 

Moderate headache ... .11.1 per cent. 

Severe headache 4.9 per cent. 

Psychoses 1.8 per cent. 

Myelitis 0.16 per cent. 

Aseptic Meninges 0.26 per cent. 

True Meninges 0.12 per cent. 

Ocular Palsy 0.70 per cent. 

Others 0.9 per cent. 

With regard to the gastrointestinal 
system, Orkin states that comparative 
studies made in different clinics reveal, 
first, the high incidence of such com- 
plications, and, second, the fact that they 
may be grossly exaggerated. Summariz- 
ing the gastrointestinal complications in 
4,4,75 cases, nausea and emesis has an 
incidence of 14.3 per cent, and distention 
is reported at 10.2 per cent. Other com- 
plications, such as gastric hemorrhage, 
ileus and parotitis, occur with an in- 
cidence of about 0.16 per cent, and 0.40 


per cent, respectively. In reviewing tlie 
genitourinary complications in 6,162 
cases, it is evident that retention is the 
most frequent complication, being re- 
ported at 8.1 per cent. Hematuria and 
nephritis are noted as 2.7 per cent, and 
0.4 per cent, respectively. Other com- 
plaints comprise incontinence, cystitis 
and imperfect function, with an incidence 
of 4.5 per cent. Likewise, a review of 
the circulatory complications in 3,643 
carefully studied cases, the incidence of 
shock following operation was 4.4 per 
cent., severe post-operative hemorrhage 
1.1 per cent., and change in rate (tachy- 
cardia or bradycardia) 3 per cent. Otlier 
complaints include phlebitis and embolus, 
with an incidence of about 0.4 per cent. 

Two reports are quoted showing that 
pulmonary complications (North) occur 
almost twice as frequently when spinal 
is supplemented by inhalation anesthe- 
sia, and that morbidity and mortality 
(Rovenstine) are almost doubled as com- 
pared to when either is employed alone. 
In comparing the results following intra- 
and extraabdominal operative procedures, 
it will be noted that every complica- 
tion, with the exception of atelectasis 
which is about equal for the two groups, 
is markedly increased as much as 300 
per cent, for intraabdominal work. 

Mortality tables vary from zero to 
1100 cases to 10.8 in 338. In New York 
City for the period of 1928-1932 there 
were 48 deaths on the operating table 
attributable to spinal anestliesia among 
369 reported deaths. In a summary 
of 277,443 reported cases, there were 
583 deaths for a fatality incidence of 
.18 per cent. In reviewing the figures 
reported in the literature for the periods 
of 1929-1936, there were 39,146 spinal 
anesthesias with 486 deaths, or a fatality 
incidence of 2.2 per cent. The .03 per 
cent, reported by Bessessen may be too 
low, while the 2.2 per cent, for the period 
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1929-1936 may be too high, but the writers reported their results more 
latter represents a figure derived from carefully and employed more detailed 
statistics reported recently in which the follow-ups. 

BRONCHOSCOPY 

By Chevalier Jackson, MD., Sc.D., LL.D., and 
Chevalier L. Jackson, A.B., M.D., M.Sc. 


MOVEMENTS OF BRONCHI. 

So much in the literature of asthma and 
other supposedly spasmodic respiratory 
diseases is based upon assumption of 
bronchial movements that the researches 
of Maxwell Ellis (Proc. Roy. Soc. Med. 
29:527 (Mar.) 1936) are of utmost 
importance as a good start in the direc- 
tion of replacing unwarranted assump- 
tion with objectively demonstrated facts. 
For his researches Ellis designed a 
specially constructed instrument that 
could be inserted into any given portion 
of a main bronchus of a dog. The 
instrument is essentially a balloon for the 
recording of circumferential changes ; 
it is inflated after introduction into the 
bronchus. The balloon is traversed by a 
hollow tube that extends beyond it, thus 
avoiding distal atelectasis or other dis- 
turbances of pulmonary function. A 
very sensitive volumetric method of re- 
cording with the use of a small Brodie 
bellows gave graphic, amplified tracings 
of the bronchial movements under vary- 
ing conditions. Bronchial contraction 
was recorded after administration of 
pilocarpine, and transitory relaxation 
after injection of adrenalin. After 
bilateral vagotomy, bronchial movements 
increased, synchronously with respira- 
tory movements. Bronchial contraction 
as well as an increase in the rate of 
respiration followed stimulation of the 
right nasal cavity with dilute ammonia 
vapor. Contraction of the right bronchial 
lumen was noted after stimulation of the 
left nasal cavity. One of the interesting 
conclusions reached by Ellis is that the 
function of the bronchial muscle is to 


maintain a certain tone in the bronchial 
tubes, preventing their entire collapse 
or uncontrolled expansion ; he found no 
experimental evidence for assigning to 
it a more active part. Looking at this 
piece of research work broadly, it seems 
to mark an epoch by demonstrating the 
great value of bronchoscopy in the study 
of bronchopulmonary physiology and 
pathologic mechanism, a value that arises 
particularly because of the possibility of 
research work without greatly disturb- 
ing normal conditions. By way of con- 
trast, it may be stated that any research 
involving thoracotomy utterly precludes 
any possibility of study of normal 
bronchopulmonary mechanism. 

FOREIGN BODIES IN 
BRONCHI.— E. J. Patterson (Proc. 
Am. Bronchoscopic Society, 1936) dem- 
onstrates the value of costophrenic 
bronchoscopy in the removal of foreign 
bodies at the periphery of the lung. 
Curiously, a number of such cases are 
reported in the European literature as 
calling for thoracotomy. 

PULMONARY ABSCESS.— 
Twelve cases of acute, putrid pulmonary 
abscesses treated by bronchos copo- 
therapy are reported by A. Soulas 
(Schweiz, med. Uchnschr. 66:609 
(June 27) 1936). The abscesses had 
existed for from 4 to 8 weeks. From 
4 to 8 treatments were gfiven during 
a period of 6 to 12 weeks, with com- 
plete recovery in 75 per cent, of the 
cases. 

ACUTE LARYNGOTRACHEO- 
BRONCHITIS. — This disease was 
observed and its clinical features were 
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very accurately described over a century 
ag-o by Blaud and almost that long ago 
by Trousseau. It has occurred not in- 
frequently ever since, and its mortality 
is high, yet it is almost entirely absent 
from vital statistics and many practi- 
tioners believe they have never seen a 
case. Clinically and statistically, it is 
buried under one of its terminal phases, 
bronchopneumonia. These and other 
facts are clearly presented, along with 
other data, by Chevalier Jackson and 
Chevalier L. Jackson (J. A. M. A. 107 : 
929 (Sept. 19) 1936). They describe 
the bronchoscopically observed living 
pathology, and reach the following 
conclusions : 

1. Acute laryngotracheobronchitis is 
a clinical type. It occurs most often and 
most severely during epidemics of acute 
respiratory infection. In from 3 to 5 
per cent, of the cases the influenzal 
bacillus seems to be causative ; occasion- 
ally other organisms seem responsible, 
but over 90 per cent, of the cases are 
primarily or secondarily streptococcic. 
The mortality in children under 3 years 
is about 70 per cent. 

2. In spasmodic croup observations 
of the living, pathologic conditions show 
that the mucosa is lavender, violet or 
grayish in color, but is otherwise normal, 
and the discoloration quickly disappears 
when the airway is laryngoscopically held 
open, without leaving a trace of ab- 
normality. It is suggested that attacks 
may be due to inspiration of pharyngeal 
secretions during sleep. The consequent 
sudden and violent efforts to draw in 
air, draw in the abnormally flabby 
rachitic laryngeal orifice in a sphincteric 
closure. 

3. In diphtheria limited to the larynx 
and tracheobronchial tree there is a 
fibrinous exudate that objectively is very 
different from the inflammatory exudate 
seen in streptococcic infection of the 
same mucosal areas. 


4. In acute laryngotracheobronchitis 
the outstanding feature of the broncho- 
scopically observed pathology’ is the 
bronchial obstruction by inspissated 
secretion which the weak or absent 
cough reflex is unable to expel. There- 
fore, the following points are important : 

(a) The routine administration of 
atropine and opium derivatives is illogical 
in theory and often fatal in practice. 

(&) The superheating of the air in 
hospitals and dwellings contributes 
largely to inspissation of secretions. Out- 
side air at zero contains little water, even 
at dewpoint. When air is heated to 
70 degrees it becomes extremely desiccat- 
ing to the secretions and almost caustic 
to the mucosa. The air surrounding the 
patient having laryngotracheobronchitis 
with inspissating secretions should be 
humid to saturation. 

(r) In this disease an impaired per- 
cussion note and increased respiratory 
rate usually mean not pneumonia or 
bronchopneumonia, but obstructive 
atelectasis. 

(d) These signs call for peroral or 
tracheotomic aspiration o£ secretions- 
In extreme cases forceps removal of 
crusts is the only means of saving life. 
Such potentially fatal circumstances can 
be prevented by humid air and the 
avoidance of atropine, opiates and other 
desiccating medicaments. 

5. In the treatment of babies it must 
be remembered that, relatively, a cat in 
the laboratory has 9 lives ; a dog about 
3; but a baby in his crib has only one. 
It is a paramount duty of the pediatrician 
and the family physician to see that the 
baby gets intervals of rest and that such 
rest is not interfered with by too many 
examinations, by serum reactions, tortur- 
ing urticaria and subdermal abscesses. 
This is not a criticism of scientific medi- 
cine, but a reminder to the clinicians that 
they are the balance wheels of the 
therapeutic machinery. 
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CANCER 

By Clark E. Brown, B.S., M.D. 


Etiology . — In 1933, R. E. Shope and 
E. W. Hurst provided an entre for a 
series of basic experiments in cancer 
research by an unpretentious report on 
infectious papillomatosis in rabbits. He 
had learned of such a disease being 
endemic in cottontail rabbits of Iowa 
and Kansas. The horny skin lesions 
of these animals at times covered large 
bodily surfaces. Shope identified the 
causative agent of these papillomas as a 
filtrable virus having a marked tropism 
for cutaneous epithelium. The disease 
could be transmitted in series through 
wild rabbits, and to domestic rabbits. 
The lesions made their appearance in 
6 to 12 days after inoculation. They 
usually persisted for many months as 
enlarging confluent papillomatous masses. 
Blood stream inoculation of the virus 
and subsequent sterile skin scarification 
resulted in papilloma formation at the 
injured site in a few instances. 

A year later, P. Rous and J. W. 
Beard reported further studies with the 
virus. Their interest was directed to the 
neoplastic qualities of the papillomas in 
domestic rabbits. They found that these 
grew readily in various transplantation 
sites, and that the virus stimulated to 
growth activity only the epithelium of 
the skin. Over extended periods they 
noted blood and lymph vessel penetra- 
tion, and the assumption of epidermoid 
carcinoma characteristics by the papil- 
lomas disturbed with Scharlach R in- 
jections. In 1935, P. Rous and J. W. 
Beard (J. Exper. Med. 62:523 (Oct.) 
1935) were able to report that the virus 
papillomas following single injections 
of the virus became epidermoid carcino- 
mas in 7 of 10 domestic rabbits without 
the added stimulative effect of Scharlach 
R if they were kept more than 200 
days. The fact that domestic rabbits 


developed carcinomas frequently and the 
original cottontails only very rarely was 
attributed to a more favorable associa- 
tion between the virus and the domestic 
rabbit epidermal cells. Cancer could 
never be clinically ascertained before the 
fourth month after injection. The more 
vigorous and extensive the papillomatous 
gprowth, the more likely was the mal- 
ignant change to take place ; and as in 
cancer in general, trauma, infection and 
clironic inflammation had a precipitating 
effect. Titration of the virus by P. 
Rous, J. G. Kidd and J. W. Beard {Ibid. 
64:385 (Sept.) 1936) indicated that 
the more concentrated the virus used 
in producing certain confluent papillomas, 
the sooner and oftener did cancer de- 
velop compared with other areas present 
for the same length of time but re- 
sultant from lesser virus concentrations. 
It is clear that the cancers result from 
cells proliferating under the influence 
of the virus. The question which the 
authors ask themselves namely, “Is the 
virus or some variant upon it the im- 
mediate cause of cancers deriving from 
papillomas?” is an extremely difficult 
one to answer. They state, however, 
with justification that the virus, although 
heavily conditioned in its carcinogenic 
activity, is the nearest cause for cancer 
now known. 

Continued chemical and biological 
work with the carcinogenic hydrocarbons 
has resulted in the production of a water 
soluble addition compound of methyl- 
cholanthrene and desoxycholic acid. This 
compound has been found by M. J. 
Shear (Am. J. Cancer 26:322 (Feb.) 
1936) to be as active in sarcoma forma- 
tion as methylcholanthrene when in- 
jected into the soft parts of mice. The 
author credits Fieser and Newman with 
findings that methylcholanthrene forms 
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such a water soluble addition compound 
with desoxycholic acid in which 4 
molecules of bile acid are combined 
with 1 molecule of the hydrocarbon. A 
point of morphologic significance in the 
paper concerns the recognition of in- 
dividual cells as being malignant. Shear 
has noted in the developing mouse sar- 
comas what in fresh living tissue prep- 
aration he believes are characteristic 
tumor cells. These cells predominate 
later when the tumor becomes recogniz- 
able as malignant by the usual fixation 
and staining methods. This identifica- 
tion was possible 53 days after the in- 
jection of methyl cholanthrene, at which 
stage the tissue was found to grow in 
all cases on transplantation. Strangely, 
even before the time of successful trans- 
plantation the author could identify 
these cells in fresh preparations. In 
this connection one cannot but think of 
MacCarty’s oft repeated appeals for 
the recognition of cancerous tissue in the 
fresh state. The earlier diagnosis of the 
malignant change may come indeed from 
refinements in fresh tissue technic. 

The nonspecificity of 1-2-5-6 dibensan- 
thracene in tumor production has been 
indicated by the subcutaneous injection 
of this hydrocarbon suspended in 
paraffin into mice, rats, and rabbits by 
C. D. Haagensen and O. F. Krehbiel 
{Ibid. 26:368 (Feb.) 1936). The variety 
of tumors produced includes fibro- 
sarcoma, leiomyosarcoma, rhabdomyosar- 
coma and squamous cell carcinoma. 

The carcinogenic action of hydro- 
carbons has been carried also into the 
realm of the viscera. Pellets of 5 per 
cent, dibensanthracene, methylcholan- 
threne, and benspyrene fused with 
cholesterol were introduced into the 
kidney, spleen, liver, uterus, testicle, 
bone-marrow, subperiosteum, stomach, 
and brain of rats and mice by F. W. 
Ilfeld {Ibid. 26:743 (Apr.) 1936). 
Epidermoid carcinomas of the kidney 


were produced in both rats and mice 
after an average of 9 months. Before 
the development of tumor, an inflam- 
matory foreign body reaction took place 
around the pellet. In the liver, 2 tumors 
resulted from a fairly large series of 
dibenzanthracene implantations in mice. 
The few rats implanted were negative. 
One liver tumor could not be identified 
and the other resembled primar 3 " car- 
cinoma. One of 20 mice developed 
epidermoid carcinoma of the uterus with 
dibenzanthracene. Methylcholanthrene 
produced a fibrosarcoma possibly of 
splenic origin. No other organs yielded 
tumors. 

H. J. Bagg {Ibid. 26:69 (Jan.) 
1936) has succeeded in confirming the 
work of Michalowsky by producing 
teratoma testis in adult roosters by injec- 
tion of sine chloride into the testicle. 
Both authors report success in the spring 
of the year when the testes are increas- 
ing in size and functional activity. 
Michalowsky produced tumors only in 
the first three months of the year, and 
Bagg, after prolonged gonadotropic 
hormone injections, produced a teratoma 
with zinc chloride as late as June. The 
technic consisted in a single injection 
of 0.3 c.c. of 5 per cent, zinc chloride 
solution which was sometimes repeated 
once. Intense inflammation and necrosis 
of the testicle resulted. The tumors 
which developed were of the adult type 
of teratoma, showing bone, cartilage, 
connective tissue, muscle, fat, nerve, 
glands and epithelium. The tumors were 
of infrequent incidence, failed to me- 
tastasize, did not grow on transplanta- 
tion, and did not induce detectable 
amounts of prolan A in tlae blood. Im- 
mature roosters did not develop tumors. 
The prolonged injection of gonadotropic 
hormone alone could not induce them. 
Tumor development is explained here 
by the addition of an intensely irritative 
factor to testicular epithelium physio- 
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logically hyperplastic to a critical point. 
Spontaneous occurrence of teratomas in 
fowls is very rare. 

The essential characteristic of the 
cancer cell, as stated by A. Lacassagne 
(Z&iU 27:217 CJ«ne) 1936) in pref- 
acing his excellent paper on the 
hormonal pathogenesis of breast cancer, 
is its “loss of subordination to the 
rhythm of division.” This inexhaustible 
potency for multiplication is retained 
by subsequent cell generations of a 
cancer, and is resistant to therapeutic 
efforts to restore cellular subordination 
to the laws governing the organism as 
a whole. Among the factors arising 
within the body which influence cell 
multiplication are the hormones, and 
it is with estrone, a form of female sex 
hqrmone, that Lacassagne deals. 

The physiologic effect of estrone on 
the sexual apparatus are well known. In 
the breast it causes dilatation and cellular 
proliferation of the ducts. These effects 
are cyclic, occurring with subsequent 
regression every estrus cycle. By con- 
tinuous stimulation of the breast epithe- 
lium with massive weekly injections of 
estrone benzoate, Lacassagne has intro- 
duced a cellular disturbance which has 
resulted in cancer. In strains showing 
a high female incidence of breast cancer 
he has succeeded through hormonal in- 
jection in developing the breasts of male 
mice equal to that stage of prolifera- 
tion seen in the female, whereupon the 
incidence of carcinoma becomes the 
same in both sexes. Under normal con- 
ditions, males of the strain rarely de- 
velop breast cancer. 

To eliminate any hereditary factor, 
the experiment was repeated on a strain 
of females, only 2 per cent, of which die 
of breast adenocarcinoma. The injec- 
tions were begun shortly after birth. 
At the eighth month, when almost all 
the mice of the high incidence strain 
had died of adenocarcinoma of the 


breast, these animals showed no growth. 
In the next 9 months, however, under 
continued hormonal stimulation, all the 
mice of this strain succumbed with 
adenocarcinoma of the breast. Lacas- 
sagne is now continuing his hormone 
injections into female mice of a strain 
which has never been known to develop 
breast carcinoma. So far, no cancers 
have been produced although 5 have 
passed the twelfth month. The author 
substantiates the fact that 2 factors are 
operative to produce breast cancer, i. e., 
the hereditary and hormonal factors, 
and points out that the hereditary ele- 
ment operates through an unequal 
response of the same organs in different 
strains to the same quantity of the 
hormone. In the susceptible strains of 
males the proliferative element develops 
earlier and far outstrips that in the 
resistant strains. These differences are 
also reflected in the genital apparatus. 

Lacassagne suggests hormonal reten- 
tion in the breast as a provocative ele- 
ment, and theorizes upon the possibility 
of transformation of estrone into one 
of the carcinogenic hydrocai'bons. 

The frequency of mammary cancer 
in mice has no constant relation to the 
duration of estrus or to the average 
number of estrus cycles in various strains 
of mice. E. L. Burns, M. Moskop, V. 
Suntzeff and L. Loeb (Am. J. Cancer 
26:56 (Jan.) 1936) observed 10 strains 
of mice which had characteristically 
varying indices of mammary cancer, 
and noted seemingly constant strain 
differences in the sexual cycle. The 
latter, however, did not parallel the 
former in any way, allowing the con- 
clusion to be drawn that hereditary 
breast cancer in mice is not the result 
of an inherited influence on the frequency 
and duration of the sexual cycle. 

Pathology. — In order to arrive at a 
just medico-legal decision on the rela- 
tion between trauma and the subsequent 
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development of cancer J. Ewing advises 
the satisfaction of 5 requirements. These 
are (1) authenticity and adequacy of 
the trauma; (2) previous integrity of 
the wounded part; (3) origin of the 
tumor at the exact point of injury; (4) 
reasonable time limit between the injury 
and appearance of tumor; (5) positive 
diagnosis of the presence of tumor, and 
of its nature. In cases of bone tumor, 
tlie relation of single trauma to sub- 
sequent tumor is most clear cut. 

In 375 prostates recovered from 
autopsy material, R. A. Moore found 
52 to contain carcinomas not recognized 
clinically. In only 10 of these was a 
gross diagnosis possible. There was no 
direct connection demonstrable between 
benign hypertrophy and the development 
of carcinoma. 

R, M. Entwisle and J. A. Hepp have 
reported the development of gyneco- 
mastia, lactation and positive Aschheim- 
Zondek reaction in a 22-year-old male 
with chorionepithelioma of the testis. 
Such evidence for the sex nonspecificity 
of hormones is important. 

As a sequel to a discussion of the 
femininizing effects of tertomatous 
tumors in the male, a paper concerning 
adrenal cortical tumors by H. Lisser 
(Endocrinology 20:576 (July) 1936) 
is of interest. He selects 3 cases from 
the literature and presents one of his 
own in which the male patients developed 
gynecomastia, lactation, loss of potency 
and testicular atrophy. In one case there 
was a return to normal following re- 
moval of an adrenal cortical tumor. In 
contrast to these is the more common 
masculinizing influence of similar tumors 
in the female. Such a case of an adult 
woman with adrenal carcinoma who 
developed hypertension, obesity, virilism, 
hirsutism, a coarse voice, and an acnei- 
form eruption, is reported by R. J. 
White (Am. J. Surg. 32:347 (May) 
1936) . In female children hirsutism and 


masculinization are pronounced. The 
mode of interference of the cortical 
adrenal tumors with the normal inter- 
play of sex factors is unknown. Three 
explanations for the role of the adrenal 
tumors have been offered by White : ( 1 ) 
Indirect action of adrenal on the gonads ; 
(2) retention of the primitive sex func- 
tion by the adrenal tumor cells ; and (3) 
adrenal stimulation of the anterior pitui- 
tary with subsequent gonadal response. 

A hint of the function of the inter- 
stitial cells of the testis is given in the 
rare cases of tumor arising in these cells. 
C. A. Stewart, E. T. Bell and A. B. 
Roehlke (Am. J. Cancer 26: 144 (Jan.) 
1936) report such a tumor causing 
hypergenitalism in a 5-year old boy. 
Premature pubertal transition and hyper- 
genitalism are the effects of these tumors 
in children. Only 3 interstitial cell 
testicular tumors in boys have been 
reported. 

A detailed study of the anemia of 
malignant disease is wanting. It has 
been undertaken by T. R. Waugh (Am. 
J. M. Sc. 191:160 (Feb.) 1936). He 
divides the causes into primary and 
secondary, the former concerning the 
hemopoietic deficiency brought about 
through direct action of the cancer cells 
or their metabolites on bone-marrow, and 
the latter affecting the blood-forming 
organs indirectly. Examples of the types 
of secondary or indirect causes are 
hemorrhage from the stomach, rectum 
or uterus involved in growth ; inter- 
ference with gastric function by tumor 
replacement; or a hemorrhagic diathesis 
developing from a tumor causing ob- 
structive jaundice. Cachexia is an un- 
satisfactory explanation of the primary 
causes. Phagocytosis of the red cells by 
tumor cells is untenable, and mechanical 
disturbance of the marrow by tumor 
cells is unlikely in early invasion. Re- 
sort to toxic effects of tumor cells on 
the blood-forming foci has been taken, 
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but specificity as to the nature of the 
toxic effect has been lacking. To em- 
phasize what a study of these anemias 
may reveal, the author reports 2 cases 
of hemol 3 rtic anemia occurring in metas- 
tatic osseous carcinoma. He suggests 
some fundamental alteration in hemo- 
poietic activity incident upon the car- 
cinomatous invasion of bone. 

Diagnosis . — ^R. B. Greenough has 
outlined a good plan to follow in the 
management of a woman with a suspi- 
cious lump in her breast. He emphasizes 
very properly the fact that in every 
woman over 20 with a lump in her 
breast the possibility of cancer must 
be considered, and that exploratoi'y 
operation should be the next logical step. 
The exploration should be performed 
so that adequate exposure of tissue for 
gross and microscopic examination is 
accomplished with minimal risk of dis- 
semination of the growth. The explora- 
tion should not be performed until prep- 
aration for radical operation, in the 
event of necessity, has been made. After 
removal of the suspicious lump, the 
wound is packed with 10 per cent, 
formalin gauze and a frozen section 
is performed. If the diagnosis of mal- 
ignancy is established, the wound is 
closed over the gauze, the instruments, 
gloves, etc., are discarded, and a radical 
mastectomy is accomplished without 
further delay. Such a procedure will 
undoubtedly increase the rate of cure 
of breast cancer, because it establishes 
a definite diagnosis at once and avoids 
costly treatment. 

Certain significant points of practical 
importance in bone tumor diagnosis have 
been discussed by C. C. Simmons. He 
pointed out that osteogenic sarcoma 
usually affects the epiphyseal ends of 
long bones in young people. In bone 
tumors of persons over 50, tumors such 
as lymphoblastoma, metastatic carcinoma, 
myeloma, or hypernephroma should re- 


ceive prior consideration. The latter 
group calls for palliation and not ampu- 
tation. Malignant bone tumors do not 
occur in the phalanges. Osteogenic sar- 
coma is the most common tumor of the 
upper end of the humerus. The one 
benign tumor most commonly confused 
with sarcoma in this site is giant cell 
tumor which has a characteristic x-ray 
appearance and is usually cured by 
curettage. The x-ray features suggestive 
of osteogenic sarcoma are as follows: 
(1) situation of the tumor; (2) it is 
both osteoplastic and osteolytic; (3) the 
shaft outline is preserved within the 
tumor; (4) tumor outlines not sharply 
defined; (5) presence of reactive angle 
where tumor joins cortex ; and (6) sun- 
ray appearance of bone spicules beneath 
periosteum. 

The giant cell tumor shows a sharp 
outline, usually expands the cortex, and 
may enter the joint because of its as- 
sociation with cartilage. 

Ewing’s sarcoma often arises in the 
shaft of long bones and in flat bones, al- 
though osteogenic sarcoma is sometimes 
also seen in the .shaft of the humerus. 

Chondromas, although benign, should 
be removed because of their tendency 
to malignant change. It should be re- 
membered that the commonest bone 
tumor in patients over 50 is metastatic 
cancer. 

The necessity of biopsy for preopera- 
tive diagnosis in suspected malignancy 
is recognized b}^ surgeons and radio- 
therapists as well. With the increasing 
utility of biopsy, various technical 
methods of obtaining the specimen have 
come to hand. For the purpose of com- 
paring the advantages and disadvantages 
of each method, the American Radium 
Society held a symposium at which wei'e 
presented the following, “Incisional 
Biopsy,” “Advantages and Limitations 
of Aspiration Biopsy,” and “Electro- 
surgical Biopsy.” 
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J. M. Hanford and C. D. Haagensen 
(Am. J. Roentgenol. 35:238 (Feb.) 
1936) state that incisional biopsy with 
a fine sharp scalpel gives the best speci- 
men for the pathologist, with the least 
risk for the patient. They point out 
the disadvantage of distortion of normal 
cell relationships by both the aspiration 
and electrosurgical methods. Such dis- 
tortion, however, is not complete. The 
valid objection to the aspiration method 
is raised, in addition, that small cancers 
may be missed in deep tissue. 

The chief indication for aspiration 
biopsy as proposed by H. E. Martin and 
F. W. Stewart {Ibid. 35 : 245 (Feb.) 
1936) is to obtain a specimen from 
tumors lying below the surface, thereby 
circumventing the necessity of incising 
normal tissue to reach the growth. Also 
the simplicity of such a technic requir- 
ing only local anesthesia, saves the 
patient time and expense of a formal 
operative procedure. The risk of post- 
operative wound break-down by tumor 
and infection is minimized. In advanced 
or extensive deep tumors, where formal 
procedures are unwarranted to obtain 
a specimen, aspiration will readily secure 
material sufficient for diagnosis. In 
doubtful breast cancer when preoperative 
irradiation is to be used, aspiration is 
the method of choice. On the other hand, 
many times only a diagnosis of benignity 
or malignancy can be given. Interpreta- 
tion of the meager distorted cell patterns 
requires more experience than the usual 
hospital pathologist can attain readily 
in handling routine material. 

The advantages of electrosurgical 
biopsy as presented by G. E. Ward and 
C. F. Geschickter {Ibid. 35:248 (Feb.) 
1936) are the obtaining of sizable pieces 
of tissue from vascular areas, bloodless 
removal of precancerous areas without 
fear of dissemination, sterilization of the 
incisional line by heat, and sealing 
lymphatics and capillaries. These latter 


advantages are probably theoretical onl 3 '. 
The chief objection to the method comes 
from the pathologist who finds insuffici- 
ent undistorted material left for diag- 
nosis if only small fragments are 
removed. 

Each method undoubted!}* has its 
place. The Reviewer cannot agree with 
the belief expressed b\’ the aspiration 
biops}’^ proponents that preoperative 
aspiration biopsy is preferable to a 
frozen section during operation. Too 
often the microscopic architecture of 
a specimen is essential. 

One possible utilization of Berger’s 
measurement of the electrical activity of 
the human brain has been demonstrated 
in the localization of cerebral tumors by 
W. Grey Walter (Lancet 2:305 (Aug. 
8) 1936). Berger, in 1929, b\* means 
of a galvanometer or amplifier and 
oscillograph, was able to elicit outside 
the skull waves (alpha waves) having an 
amplitude of 10-100 microvolts and a 
frequency of about 10 cycles per second. 
These waves were found to vary among 
individuals, but to be fairh’ constant 
per individual. Since the}’- were inhibited 
by visual or mental activity, and since 
there was some evidence to point to their 
origin in the occipital cortex, they were 
thought to indicate physiologic rest in a 
cortical area associated with one func- 
tion. The earlier work was concerned 
mostly with epilepsy and anesthesia. 

The author, at the suggestion of F. J. 
Golla, applied electroencephalography to 
brain tumors. It was found in pre- 
liminary work on a few cases that 
records obtained from the skull leads 
closely resembled those obtained directly 
from the brain at operation. General 
anesthetics and increased intracranial 
pressure induced disturbances in the 
waves. In 4 verified cases of brain 
tumor in which the cortex was involved 
by invasion or affected by proximity, 
slower waves of lower potential than 
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normal were recorded from the skull. 
No localizing wave dififerences were 
found in 3 cases in which the tumor 
was deep in the cortex or below the 
tentorium. No false positives have been 
encountered so far. The author, how- 
ever, states that the method, although 
promising, can be considered only as a 
supplementary procedure to clinical and 
radiological technics. 

Prognosis . — The importance of delay 
and the inevitability of spread of breast 
cancer are emphasized by the fact, that 
in a group of 159 patients, those without 
axillary metastasis showed a median 
duration of 3 months, while those with 
axillary metastasis showed 6 months 
median duration. These figures reported 
by C. C. Simmons, G. W. Taylor and 
H. D. Adams (New Hngland J. Med. 
215:521 (Sept. 17) 1936) become 

more emphatic when it is pointed out 
that a breast cancer patient without 
axillary involvement has 3 chances in 
4 for cure, and the patient with axillary 
metastasis has only 1 chance in four. 
In this comparatively small series the 
5-year cure rate is 43 per cent. 

An attempt to ascertain the value of 
preoperative prophylactic irradiation in 
breast cancer was made in a series of 
94 consecutive cases. The cases with 
axillary metastasis were distributed 
equally in each group. Preoperative 
treatment consisted in 4 exposures on 
successive days totalling 800 r. This was 
given to half the patients. The per- 
centage cures of 77 per cent, without 
glandular involvement and 25 per cent, 
with glandular involvement were prac- 
tically the same regardless of whether 
preoperative irradition was given. 

An index of the late results of major 
intracranial operations for brain tumor 
is to be found in excellent summary in 
a table drawn up by H. Cairns (Lancet 
1: 1223 (May 30) 1936). The material 
for this report consists of 157 brain 


Table 


Type 

Died 

in 

Hos- 

pital 

Died 

Subse- 

quently 

Still 
Living 
7-9 Years 
After 
Opera- 
tion 

Total 

Glioma 

11 

40 

8 

59 

Pituitary 





adenoma. . * 

1 

9 

19 

29 

Meningioma . . 

5 

8 

18 

31 

Neuroma 





(acoustic) . . . 

1 

1 

8 

10 

Craniopharyn- 





gioma 

2 

2 

1 

5 

Cholest eatoma . 

0 

0 

2 

2 

Blood-vessel 





tumor 

1 

0 

3 

4 

Metastatic 





tumor 

1 

7 

0 

8 

Granuloma . . . 

0 

2 

1 

3 

Miscellaneous . 

0 

3 

3 

6 

Total 

22 

72 

63 

157 


tumors treated by operation in the clinic 
of Harvey Cushing in 1926-27, where 
the author served as assistant resident 
physician. Of these tumors, 148 were 
removed wholly or partly during this 
time. A close check up has been made 
of the subsequent course of the patients 
operated. The following table printed 
from the Lancet indicates the immediate 
and late results of operation in the 
different types of brain tumor. 

The table suggests the general im- 
pression that about half the brain 
tumors coming to opei-ation are benign 
and half are malignant. Concerning 
himself with more than operative 
revival, the author has probed the 
value of treatment deeper by consider- 
ing the period of useful life patients 
enjoy after removal of brain tumors. The 
different types of glioma have been 
found to vary greatly in malignancy. 
Thus, glioblastoma multiforme , a rapidly 
growing cerebral hemisphere tumor of 
middle aged or old people, occurred in 
8 patients, and all died within a short 
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time after operation. A similar result 
was noted in 5 cases of cerebellar medul- 
loblastoma, a glioma affecting children 
and young adults. Of 2 patients, however, 
with the same tumor type located in the 
cerebrum, 1 survived nearly 5 years. 
The astr oblast oma shows a variable 
growth rate. One patient in 4 is alive at 
present, and another survived nearly 
5 years. One of two cases of oligo- 
dendroglioma lived 9 years, having had 
3 secondary operations. Although the 
majority of 15 patients with cerebral 
astrocytoma died within 3 years, 4 
patients survived that period and 1 is 
still alive. The cerebellar astrocytomas 
furnish most of the survivals in the 
glioma group. This tumor of young 
adults and children is composed of 
mature astrocytes which accounts for 
its slow growth. Of the 4 patients 
operated, 3 have survived 9 years to the 
present. Spongioblastoma polar e was en- 
countered once, and the patient is still 
alive ; ependymoblastoma once, the 
patient surviving 1 year. 

Twenty-nine patients were operated 
for pituitary adenoma; 19 have survived 
the 7 to 9-year period. Of this number, 
11 can do full work, and 4 can do no 
work. Many still have disturbances of 
reproductive function. Six of the 19 
cases have had severe loss of vision. 

Meningioma, a tumor of dural origin 
not infiltrating the brain, is thought to 
have the most favorable outcome. Of 
the 31 patients operated, 18 have sur- 
vived the 7 to 9-year period. Eight 
patients are completely well; 6 can still 
work although they suffer major dis- 
turbances, such as visual loss, mental 
symptoms, and epilepsy, while the re- 
maining 4 are unable to work because 
of severe cerebral symptoms. 

Acoustic neuromas are morphologic- 
ally benign, but occupy an unfortunate 
position at the base of the brain. The 
encouragement from the fact that 8 of 


10 operated patients have survived the 
full follow-up period is dampened by the 
finding that only 2 can do full work. 
The remaining 6 complain of severe dis- 
turbances of balance. 

The above comprise the majority of 
primary operable cerebral tumors. In 
this series of 157 cases, the chances of 
useful survival for the 7 to 9-year 
period are about 25 per cent. The 
disagreeable cerebral residua from opera- 
tion should not deter attempts at com- 
plete restoration. This in many cases 
cannot be hoped for because the tumor 
has done its damage before removal. 
An idea of what technical perfection can 
do to improve the brain tumor patient’s 
chances is to be had from the author’s 
comparison of this series with that of 
Tooth, 1902 to 1911. The operative mor- 
tality has been reduced from 50 to 14 
per cent., and the long term survival rate 
has increased from 16 to 40 per cent. 

The manifold aspects of the cancer 
problem are overlooked many times by 
the physician. The complexity of the 
disease in the first place is such tliat 
its management is handled best by a 
group rather than by a single individual. 
To bring the patient with cancer into 
the hands of a group qualified by train- 
ing and experience to treat the dis- 
ease is the problem and obligation of 
society in general and the profession in 
particular. 

Massachusetts recognized this fact in 
1926 by the institution of a Cancer 
Program in the State Department of 
Health. This year H. D. Chadwick 
and H. L. Lombard (New England J. 
Med. 215:265 (Aug. 13) 1936), in 
commenting upon its progress, state that 
the death records of the State show the 
first decrease in cancer deaths of both 
sexes in the 20th century. The Plan in- 
cludes 5 major activities: hospitaliza- 
tion, tumor diagnostic service, research, 
diagnostic clinics and education. 
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Those familiar with the difficulties in 
care of many advanced cancer patients 
in the general hospital will realize the 
necessity for a state cancel" hospital such 
as Massachusetts has in Pondville. This 
hospital has facilities for diagnosis and 
treatment to adequately care for all 
patients eligible for admission, i. e., those 
with or suspected of cancer. The staff 
is drawn largely from an adjacent 
medical center. 

A tumor diagnostic service is main- 
tained by the cooperation of the Health 
Department and the Harvard Cancer 
Commission. This service provides a 
48-hour free diagnostic service on 
material sent in by any doctor or hospital 
in the State. 

The research has been occupied so far 
with a statistical consideration of the 
etiologic factors in cancer from the 
clinical standpoint, and of the care and 
treatment of the cancer patients. 

A centralization of many scattered 
tumor clinics has been urged whenever 
feasible. These clinics serve as diag- 
nostic consultation clinics from which 
the patient is sent back to his referring 
doctor for treatment or recommendation. 
Educational literature published by the 
State advises the patients to see their 
physician. Physicians are urged to 
accompany their patients to the clinics 
in order to take part in the discussion. 
The fact of mutual satisfaction is evi- 
denced by more patients reaching the 
doctor and thereby reaching the clinic 
through his recommendation and by the 
lessened tendency of the patients to 
waste valuable time by shopping about. 

An educational program is carried out 
for the public. The radio and newspaper 
are utilized by committees formed in 
clinic cities to acquaint the people with 
the early signs of cancer, the danger of 
delay, and the benefit of proper treat- 
ment. Every physician in the State re- 
ceives literature, including articles by 


specialists, on the various types of cancer. 
This program keeps the physician in 
touch with the field, encouraging him 
as the pivotal figure in cancer control 
to teach the layman. Such cooperation 
between the physician and the State for 
the patient’s benefit will do much to 
relegate the so-called trend toward 
“Socialization of Medicine,” to its 
proper meaningless and superfluous 
position. 

Treatment . — A cursory review of the 
literature on tumors of the carotid body 
reveals some 230 cases. The most 
recent group has been collected by E. W. 
Peterson and L. H. Meeker (Ann. Surg. 
103:554 (Apr.) 1936), and includes 
18 cases from members of the New York 
Surgical Society, some of which were 
cases observed by the author. About 
90 per cent, of these tumors had a similar 
pathologic picture and were thought to 
represent paragangliomas. Nearly half 
of them were malignant pathologically, 
and 5 deaths resulted from tumor growth 
after operation. In this series there was 
no operative mortality. 

The chief difficulty in surgical attack 
on these tumors is their intimacy with 
the common carotid artery. In tumors 
necessitating ligation of this vessel the 
incidence of postoperative paralysis from 
cerebral ischemia is high and the mor- 
tality in many clinics is 30 per cent. 
Many surgeons prefer to avoid removal 
of benign carotid tumors necessitating 
ligation because of their slow growth. 
In the group likely to be malignant, the 
authors have suggested a plan of attack 
to cut down the high operative mortality 
from common carotid ligation. It con- 
sists in systematic preoperative com- 
pression of the common carotid daily 
for weeks in order to establish collateral 
circulation ; then exploration to attempt 
removal without carotid ligation. If 
ligation is necessary, biopsy is taken 
and temporary occlusion by ligature or 
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a Halstead band is accomplished with 
the idea of removal at the first sign of 
hemiplegia. If the biopsy shows mal- 
ignancy, palliative irradiation may be 
adopted or a decision for a radical 
secondary operation may be entertained 
with considerably lessened fear of pro- 
hibitive cerebral complications. 

The types of malignant lymphoinatous 
tumors of the tonsil encountered in 37 
patients by H. Jackson, Jr., F. Parker, 
Jr. and A. M. Brues (Am. J. M. Sc. 
191:1 (Jan.) 1936) are as follows; 
reticulum cell sarcoma, 16; lympho- 
cytoma, 13; Hodgkin’s disease, 4; 
lymphosarcoma, 2 ; giant follicle lym- 
phoma, 1 ; and plasmacytoma, 1. The 
tumor mass always occupied the tonsillar 
fossa, and was usually firm and rubbery. 
Ulceration was noted in only 5 instances. 

The malignancy of these lymphatic 
tumors is evidenced by the fact that only 
4 of 37 patients are alive 5 years after 
treatment. Further prognostic caution is 
advised, since 2 patients who survived 
10 years after the onset, ultimately died 
of recurrence. In 67 per cent, metastases 
were already present when the patient 
was first seen. In the patients seen be- 
fore metastases had developed, the 
average period until death intervened 
was 5.3 years, while in those seen after 
metastasis it was 1.7 years. The mitotic 
activity of the tumor gave some evidence 
of its growth tendency. One case de- 
veloped acute lymphatic leukemia. The 
patient with the tonsillar plasmacytoma 
died 8 years later with multiple myeloma 
of bone. 

In the cases seen some years ago 4 to 
12 gold radon seeds of 1 me. each 
were implanted into the tumor and an 
additional radium application was made 
over the affected lymph nodes. Recently 
seeds have been used in conjunction with 
high voltage x-ray (200 KV.) in doses 
of 600-800 r. The authors now ad- 
vocate a dosage as heavy as employed 


in the treatment of carcinoma of the 
tonsil, ^vlany tumors were found to be 
highly radiosensitive ; but recurrence in 
the neck, or in local or distant lymph 
nodes took place promptF. Rapid dis- 
appearance of the tumor was with some 
exceptions a good prognostic sign. 

The incidence of primary carcinoma 
of the lung varies between 2 and 19 per 
cent, of all cancers. The revival of in- 
terest in cancers in this location has 
been fostered by the success of pneu- 
monectomy as a technical procedure 
and its promise as a method of cure. 
E. A. Graham (Ann. Surg. 103 : 1 
(Jan.) 1936), in an encouraging review 
of the treatment of primary cancer of 
the lung, states that there have been 
reported to date 9 successful pneu- 
monectomies for hronchiogenic cancer 
and that no doubt many more will soon 
follow. In proven cases of carcinoma of 
the bronchus he can find no instances 
of x-ray being effective. Tumors of 
major bronchi give earlier symptoms, 
extend more slowly, and are more 
amenable to surgery than those in minor 
bronchi or at the lung periphery. Carti- 
lage in the larger bronchi acts as an 
effective barrier to early spread. The 
author quotes figures from Tuttle and 
Womack showing that 23 cases of major 
bronchus carcinoma had an average 
duration of life of 26.3 months ; while 
21 cases of carcinoma of minor bronchus 
or of the lung periphery had an average 
duration of 7.3 months. The vascularity 
of the lungs accounts for widespread 
metastases, such as liver, kidney, adrenal 
and brain. With the promising results 
of pneumonectomy and the diagnostic 
efficiency of the bronchoscope, the phys- 
ician should satisfy himself that a curable 
lung carcinoma is not confronting him 
in the patient past middle age with un- 
explained insidiously arising cough. 

The place of deep irradiation ther- 
apy as an integral part of the manage- 
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C omparison Between Coses of Blodder ConceT 
Receiving Operation Alone, and Those 
Receiving Operation and Irradiation 


Years 

Postoperative 

Per Cent. 
Alive After 
Operation 

Per Cent. 
Alive After 
Irradiation and 
Operation 

1 

47 

77 

2 

30 

58 

3 

20 

42 

4 

12 

31 

5 

7 

23 


Number of survivals expressed as percentage 
of each group. 


ment of bladder carcinoma is shown 
clearly in the accompanying table from 
J. R. Andrews and C. A. W. Uhle. 
(Am. J. Cancer 26:507 (Mar.) 1936). 
Their series includes IS patients on 
whom varying surgical procedures alone 
had been carried out, and 27 patients 
receiving similar surgical treatment 
combined with external x-ray therapy. 

The authors’ plan, after cystoscopy 
and biopsy, for operable bladder cancer 
consists, of course, of preoperative 
and postoperative external x-ray 
irradiation. 

Reliable and unprejudiced information 
on the role of irradiation therapy in 
bone tumors is to be found in a recent 
paper by O. N. Meland (Radiology 
27:410 (Oct.) 1936). His report in- 
cludes personal therapeutic results of 
radiologic treatment of benign and 
malignant bone tumors. 

Osteochondromas, giant cell tumors 
and bone cysts make up the benign 
group. Osteochondromas, show no re- 
sponse to irradiation. Giant cell tumors 
on the other hand, are often cured by 
irradiation. Surgery also claims many 
cures. For a quick result, the author 
admits that surgery with cauteriza- 


tion is better. In irradiation, the object 
is to produce a slow sclerosis by re- 
peated series of moderate intensity treat- 
ments. Bone cysts show little response 
to x-rays, but their recurrence after 
surgery may be prevented by irradiation. 
Among the malignant types of bone 
tumor the author considers chondro- 
sarcoma, endothelial myeloma, osteogenic 
sarcoma, hemangioma, multiple myeloma, 
and metastatic carcinoma. In an oc- 
casional one of 8 cases of chondro- 
sarcoma, irradiation seemed to slow 
the inevitable progress of the tumor and 
to relieve pain, but in the majority of 
cases x-rays were without effect. 

Endothelial myeloma is the most 
radiosensitive of all bone tumors. The 
author’s 7 cases, even 2 who passed 
the 5-year period only to succumb sub- 
sequently to the disease, exemplify the 
tendency of endothelial myeloma to re- 
cur and metastasize. In fact, A. Brun- 
schwig has shown that radiosensitivity 
of Ewing’s sarcoma is variable (^Ibid. 
27:328 (Sept.) 1936). He reports 3 
cases which were given 16,080 r, 5000 r, 
and 6320 r, respectively, over relatively 
short periods. Subsequent necropsy 
studies showed that proliferating masses 
of cells still persisted at the primary 
site. Multiple myeloma is very radio- 
sensitive but its generalized nature pre- 
cludes hope of permanent cure. Heman- 
giomas of bone are similar to endothelial 
myeloma in ready response but later 
recurrence and metastasis. Osteogenic 
sarcomas are as a class resistant to 
irradiation. In general, temporary re- 
gressions and equally temporary relief 
of pain are all that can be expected from 
x-ray therapy. Although the author in- 
dicates that there are cases of osteogenic 
sarcoma treated by irradiation alone re- 
ported alive after 5 years, he includes 
none in his series. Surgery, no doubt, 
is the method of choice. Massive pre- 
operative x-ray over the shaft of long 
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bones and over the tumor, as suggested 
by the author, may deserve a trial. Most 
metastatic tumors in bone are carci- 
nomas. The thyroid, breast, prostate and 
kidney rank as foremost primary sites. 
Often startling relief of symptoms and 
return of a patient to a previously active 
status for many months are secured by 
irradiation of bones with advanced 
metastatic involvement. It is seldom 
too late to try for such a result. 

The author has found that usually 
tumors not sensitive to lower voltages 
have not been further influenced by 
supervoltages. With the exception of 
Ewing’s tumor, it is questioned whether 
prolonged heavy irradiation of bone 
tumors will result in any appreciable in- 
crease in curability. With such irradia- 
tion, two complications must be antic- 
ipated, i. e., (1) radiation osteitis, and 
(2) epiphyseal atrophy in children. 

The procedure frequently adopted by 
the author is delivery of the x-rays 
through 2 or 3 ports, using 200 KV., 
4 ma. current, SO cm. distance, 0.5 mm. 
Cu. and 1 mm. Al. filter for a total 
of 200-300 r per port per day. In giant 
cell tumors 600-800 r per port total 
is administered. After 3 months’ rest 
a similar series may be repeated. In 
malignant bone tumors the filtration is 
increased to 1 mm. copper and the 
dosage is increased to a total of 1200- 
1600 r per port, treating the patient 
daily. 

Three factors are responsible chiefly 
for the unsatisfactory and inconstant 
results in the treatment of fibrosarcoma 
of the soft parts. These are the apparent 
clinical benignity of the early tumors at 
the first examination ; their uncertain 
subsequent behavior following opera- 
tion ; and the difficulty of prognosis from 
the microscopic slide. Certain aspects 
of these difficulties have been considered 
in an admirable review of 163 cases of 
fibrosarcoma of soft parts with adequate 


clinical data by S. Warren and G. N. J. 
Sommer, Jr. (Arch. Surg. 33 : 425 
(Sept.) 1936). The authors find nearly 
four-fifths of fibrosarcomas occurring 
between the ages of 30 and 70 years. 
Swelling, as in most benign tumors of 
soft parts, is the first sign of fibrosar- 
coma. The tumor is often movable and 
may simulate encapsulation so well that 
the surgeon frequently falls into the 
error of shelling it out. Thereupon re- 
currence promptly occurs. The tumor 
presents diagnostic difficulties to the 
pathologist also, as is indicated by the 
finding of slides listed under fibro- 
sarcomas which were granulation tissue, 
local fibrosis and sclerosing hemangioma. 
Wide and deep excision of the prim- 
ary tumor was found to be the most 
successful type of treatment. Inability 
to do this in the head and face has shown 
fibrosarcomas of this region to be of 
high malignancy. Radiotherapy was 
found devoid of curative value. The 
authors cite occasional cases where 
radiotherapy may have shown pallia- 
tive value. 

From the general class of iibrosar- 
comas the authors make only one 
subdivision ; namely, neurogenic fibrosar- 
coma, of which they found 63 cases. No 
essential difference between the clinical 
behavior of tlie two types is noted. They 
point out that the important indication 
of high malignancy in these tumors is 
the presence of tumor giant cells. The 
3-year follow-up percentages are as 
follows : fibrosarcoma 35 per cent, alive 
and well ; neurogenic fibrosarcoma, 37 
per cent . ; fibrosarcoma with tumor giant 
cells, 8 per cent.; neurogenic fibrosar- 
coma with tumor giant cells, 36 per 
cent. The average total duration of these 
types from onset to death is fibro- 
sarcoma, 7 years; neurogenic fibrosar- 
coma, 7.8 years ; fibrosarcoma with tumor 
giant cells, 2.2 years; neurogenic fibro- 
sarcoma with tumor giant cells, 5.5 
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years. Recurrence developed in over 
one-third of the cases. This usually 
took place in the first year after opera- 
tion. Of 34 cases developing metastasis, 
all but six did so only after a recurrence. 
For this reason it is urgent to remove 
fibrosarcomas widely and deeply, with 
healthy margins of tissue on all sides ; 
in tumors of an extremity, to amputate 
provided adequate excision is impossible, 
instead of waiting for recurrence and 
running the risk of metastasis in the 
interval or the development of an in- 
operable recurrence. 

Although the procedure is not new, 
the intraspinal injection of absolute 
alcohol for the relief of intractable pain 
in malignant disease deserves mention. 
The relief afforded by this simple means, 
according to W. D. Abbott (Am. J. 
Surg. 31:351 (Feb.) 1936), is often 
as satisfying as that from formidable 
operations for cordotomy or neurolysis. 
The technic requires only experience 
in spinal puncture and is carried out as 
follows : 

The patient is placed on the side opposite 
to the painful one. One c.c. (16 minims) of 
absolute alcohol is injected over a period of 
4 to S minutes into the spinal canal at the 
desired level. The position is maintained for 
15 minutes and the patient’s head is kept low 
for 2 hours. After a period of 24 hours’ con- 
finement to bed, the patient is allowed up and 
about. If the pain is bilateral, the injection 
is repeated in 5 days, with the patient lying 
on the opposite side ; or on the same side as 
previously, if relief is not obtained. 

In this series 25 patients were injected 
40 times for various ailments, including 
carcinoma. Complete relief was secured 
for 21 patients, partial relief for 2, and 
no relief for 2 cases. One moribund 
patient with carcinomatosis died the 
day following the injection. Injections 
were carried as high as the first dorsal 
interspace. Two patients developed 
temporary leg paresis, but bowel ""and 
bladder function was not disturbed. 


In 1889, Schinzinger recommended 
oophorectomy in menstruating women 
with breast cancer. In the 10 years that 
followed, many utilized this suggestion, 
but the results seemed inconclusive. The 
ease and safety of sterilization by 
irradiation has brought about renewed 
attempts to delaj^ metastasis in breast 
cancer. D. Quick (J. A. M. A. 101 : 2091 
(Dec. 30) 1933) has found x-ray castra- 
tion of women with breast cancer to 
exert little influence on the course of 
the disease. 

Of the few groups recently available 
for study, R. Dresser, however, (Am. 
J. Roentgenol. 35:384 (Mar.) 1936) 
has reported a series which includes 59 
women with bone metastasis from breast 
cancer who were sterilized by x-ray. 
Of the series, 30 were women under 45, 
and 29 were past menopausal age. In 
the former series, 9 cases showed an 
actual regression of the bone tumors 
and a concomitant relief from pain ; 13 
showed relief of j'jain but no metastatic 
regression ; and 8 showed no response 
to treatment. In the group past meno- 
pause, nearly half enjoyed some relief 
from pain, but none evidenced tumor 
regression. Considering the poor chances 
of menstruating women, pai'ticularly 
those who become pregnant, the author 
is trying x-ray sterilization following 
radical excision for operable breast 
cancer. No results of this regime are 
available yet, but there is hope of raising 
the 3-year-cure rate of 15 per cent, re- 
ported by Lee in 191 cases of breast 
cancer in women under 40 years of age. 

A. A. Strauss, S. F. Strauss, R. A. 
Crawfoi-d and H. A. Strauss report a 
series of carcinomas of the rectum 
treated by surgical diathermy. Coagu- 
lation of low rectal carcinomas is accom- 
plished by an insulated electrode intro- 
duced through a glass cylinder. Multiple 
treatments are advised in some cases. 
Forty-two patients were treated with 
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surgical diatlierm}-, 20 requiring a 
primary colostomy. Eleven patients 
died within 3 years, 2 as a direct result 
of perirectal sepsis induced by diathermy. 
The remaining 31 patients are in good 
health, 10 after 5 years, 9 after 4 }'ears, 
and 12 after 3 years or less. 

Secondary in remarkability only to the 
high rate of cure is the fact that 22 
patients still have the full use of the 
rectum. Such results are worthy of 
some efforts at confirmation. 

J. M. Lynch and G. J. Hamilton (Am. 
J. Surg. 32:435 (June) 1936) present 


5 cases of 5-year cures by radical 
resection for carcinoma of tJic rectum 
which were classed previously as in- 
operable. The operability of these lesions 
can be established frequently bv trial 
onR'. The dubious curative power of 
radium and x-ray for cancer in this site 
should throw the balance in favor of 
operation, if only the remotest chance 
of cure or relief exists. Procrastina- 
tion, pessimism about permanent colos- 
tomy, and resort to less hopeful methods 
of treatment still are keeping some 
patients from their chance of cure. 


SURGERY OF SYMPATHETIC NERVOUS SYSTEM 

By Paul G. Flothow, M.D. 


TKCH.N1C.— Lumbar Gangliec- 
tomy . — Flothow has set forth a refine- 
ment in technic of the operative approach 
to the lumbar sympathetic ganglia by 
an extraperitoneal route instead of the 
transabdominal approach. 

The operation is done through a transverse 
incision at the level of the umbilicus from the 
edge of the rectus muscle laterally into the 
flank. The fibers of the external oblique, in- 
ternal oblique, and transversalis muscle are 
split in turn, and from this point the operation 
is exactly the same as in his former technic. 
After the sympathetic chain is removed, the 
muscles come together and require only a few 
sutures for closure. The same advantages are 
obtained as those pectiliar to the McBurney 
incision, zna.^ lessened hospital stay and insur- 
ance against hernia. 

Cervxcodorsal Gangliectomy . — The 
anterior approach to the cervicodorsal 
ganglia is Royle’s operation and has 
been described by Flothow. 

The operation is performed through an in- 
cision above and parallel to the clavicle, ex- 
tending from about 1 inch lateral to the mid- 
line, 1 hnger^s breadth above the clavicle for 
a distance of about 3 inches The clavicular 
head of the sternomastoid muscle is then sev- 
ered and the cervical fascia dissected. The 
anterior scalenus muscle is cleared, care being 
taken not to injure the phrenic nerve which is 


retracted medially. The anterior scalenus is 
severed just above its attachment to the first 
rib, exposing the subclavian artery and the 
pleura. The subclavian artery is cleared, and, 
when necessary, the thyroid axis is ligated. 
The artery is then retracted downward and 
medially, exposing the dome of the pleura, 
which is freed by blunt dissection from its 
attachment to the first rib, care being taken 
not to rupture the pleura. The pleura is then 
retracted downward and medially. The sympa- 
thetic trunk may be identified b^' palpation, as 
it crosses over the neck of the first rib at its 
attachment with the vertebra. It is a compara- 
tively simple matter to pick up the trunk and 
to clear the entire stellate or inferior cervical 
ganglion and sever all of its rami well above 
its upper limits. The dissection is then carried 
downward and backward into the thorax and 
it is not difficult to get well below the third 
dorsal ganglion. 

It is possible to carry the dissection further 
and remove as low as the fifth dorsal ganglion. 
At times, very troublesome veins and arteries 
are encountered in close association with the 
sympathetic trunk and ganglia. These vessels 
may be very annoying and interfere with the 
operation to the extent that the procedure is 
considerably prolonged. As a rule, however, 
it can be accomplished in less than an hour. 
After the operation is completed, closure is 
rapid and simple. A few sutures are taken in 
the deep cervical fascia and the sternomastoid 
muscle is approximated. It is rarely necessary 
to drain. The postoperative course is unevent- 
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ful and these patients are allowed up on the 
second or third day after operation. Both sides 
may be done at one sitting. It is preferable 
and safer to do it at two operations with a 
3- to 5-day interval. 

Injections . — The following technic 
has been reported for diagnostic injec- 
tions of the superior hypogastric plexus 
by P. G. Flothow : 

Needles are inserted 7 cm. from the midline 
just above the crest of the ilium inward at an 
angle of 45® from the surface until the body 
of the fifth lumbar vertebra is encountered. 
The needle is then advanced over the antero- 
lateral border of the body of the vertebra for 
a distance of 1% to 2 cm. on each side. Ten 
c.c. (2% drams) of 1 per cent, procaine are 
then deposited in each needle, thus effectively 
blocking the superior hypogastric plexus. This 
injection is of great importance in the treat- 
ment of pelvic pain and dysmenorrhea. 

THERAPEUTIC APPLICA- 
TION. — Multiple Sclerosis. — The 
heretofore utterly hopeless disease of 
multiple sclerosis has been taken out of 
that category if the reports of N. D. 
Royle, F. S. Wetherell and P. G. 
Flothow (Northwest Med. 35:410 
(Nov.) 1936) may be believed. Royle 
reports 4 cases successfully treated by 
sympathectomy ; Wetherell reports 8 
cases; and Flothow reports 18. If it is 
true that sympathectomy is advantage- 
ous in this disease, it will be necessary 
to revise the present concepts of its 
pathology to some extent. 

W^etherell feels that the sclerosis 
which occurs in the brain and spinal 
cord is due to the lack "bf blood supply 
in these organs, and that sympathectomy 
gives its beneficial effects by reason of 
increasing the blood supply to the brain 
and spinal cord. This theory is easily 
tenable if the history of these cases is 
taken into consideration. One of the 
most characteristic features of the dis- 
ease is the occurrence of remissions, 
during which the patient will experience 
a marked improvement in his condition. 
If it is assumed that the various symp- 


toms of the disease appear only when 
death of tissue occurs in the brain and 
spinal cord, then there is no explanation 
for the occurrence of remissions. They 
may be easily explained on the basis of 
a temporary improvement in blood supply 
which renders a portion of the cord or 
brain which has not been functioning, 
due to lack of blood supply, into a 
functioning portion for the time being. 
In other words, it is felt that the path- 
ology of the disease may be a sclerotic 
area, which is, of course, functionless, 
surrottnded by a zone of tissue in which 
the cells are viable but are not function- 
ing due to insufficient blood supply. As 
time goes on, the sclerotic area increases 
in size and the viable but functionless 
zone also radiates and increases in size. 
It is this functionless but viable zone, 
which, it is felt, can be saved by increas- 
ing the blood supply through removal 
of the necessary sympathetic ganglia. 
It is believed that by this operation it 
will be possible not only to save the 
danger zone of tissue and thus cause a 
marked improvement or a permanent 
remission in the course of the disease, 
but also to prevent its progression. 

Flothow reports a series of 18 cases 
treated by cervicodorsal sympathec- 
tomy. ITis results have not nearly ap- 
proached those reported by Royle and 
Wetherell. He states that surgical treat- 
ment should be recommended only in 
carefully selected cases and the earlier 
in the course of the disease the treatment 
is applied, the better will be the results. 
In advanced cases that have lost the 
ability to perform purposeful movements 
and to walk, little can be hoped for 
other than possibly an interruption in 
the progression of the disease. His 
results have been much better in men 
than in women. He reports improve- 
ment in 75 per cent, of male cases and 
in only 40 per cent, of the females. One 
very interesting case is recorded of a 
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woman upon whom lumbar sympathec- 
tomy was done in 1933 for pain and 
spasticity of one leg, due to multiple 
sclerosis. She was completely relieved 
until 1936, when she developed symptoms 
referable to involvement of the brain 
stem and the optic tracts. Her vision was 
rapidly diminishing and in a period of a 
few months’ time the visual fields became 
markedly contracted, so that she had 
practically only central vision. Follow- 
ing bilateral cervicodorsal sympathec- 
tomy the visual fields rapidly returned 
to normal and all of her symptoms of 
vertigo and inability to use the arms 
properly were markedly improved. 

It would seem from his report that 
while sympathectomy in the treatment 
of multiple sclerosis is far from a cure, 
and while the results are not nearly as 
good as might be expected from previous 
reports, this form of treatment has some 
merit and is worthy of consideration in 
cases in which all other forms of therapy 
fail. 

Essential Hypertension. — Perhaps 
the most interesting and the most im- 
portant work of the past two years has 
been the application of sympathetic 
surgery to the treatment of essential 
hypertension. Brown, Craig and Adson, 
M. M. Peet, and others report favorable 
results in the treatment of essential 
hypertension by surgery of the visceral 
nerves. 

The Rochester group have been 
pioneers in this method of treatment, 
although Danielopolu first conceived the 
idea of resection of the splanchnic nerves 
for the treatment of hypertension in 
1923. This was applied by Pieri in 1930. 
His approach to the splanchnic nerves 
was by a supradiaphragmatic route. 
Adson and Craig originally resected only 
the splanchnic nerves. The results of 
this operation were not satisfactory, al- 
though the patients were clinically im- 
proved. Adson and Craig then advocated 


bilateral intradural section of the an- 
terior spinal roots from the sixth dorsal 
to the second lumbar inclusive. This 
is an operation of considerable magni- 
tude, requiring a ver}’ long laminectomy, 
and for that reason attempts have been 
made to produce the same results by an 
operation of less magnitude. A. W. 
Adson (West. J. Surg. 44:619 (Nov.) 
1936) now recommends subdiaphrag- 
matic section of the splanchnic 
nerves, removal of the upper two 
lumbar sympathetic ganglia and re- 
section of a portion of the adrenal 
gland bilaterally. He feels that the 
results are equally as good as those 
following the intradural operation. The 
Reviewer uses the same technic, but 
adds to it the removal of the celiac 
ganglion on each side, and does not 
resect a portion of the adrenal gland. 
He feels that the results following this 
more complete denervation should be 
even better. (From his experience on 
the human and dissections on the cadaver 
the Reviewer feels that it would be 
possible to remove both celiac ganglia 
at one operation from the left side. 
By this method, both sets of splanchnic 
nerves would be severed, both celiac 
ganglia removed, and the left first and 
second lumbar ganglia also, which he 
feels would be just as successful as the 
complete bilateral operation described 
above. In his last case, after the entire 
left celiac ganglion had been exposed 
preparatory to removal, the right 
ganglion prepared in the field and could 
easily have been removed. On the 
cadaver the two ganglia lie very close 
together, being connected by a stout band 
of nerve fibers.) 

Selection of Cases. — Undoubtedly 
cases in which the hypertension is due 
to arteriosclerosis should be excluded, 
and this type of treatment be reserved 
for true cases of essential hypertension, 
the exact etiology of which is not known. 
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These cases undoubtedly have a tre- 
mendous element of vasopressor activity, 
which is probably primarily due to hor- 
monal endocrine disturbances. The most 
favorable cases are the younger indi- 
viduals, preferably under 40 years of 
age, with a history of short duration 
and slow progression. After cardiac and 
kidney damage appear, or edema of the 
optic discs and retinal changes, the risk 
is tremendously increased and the re- 
sults much less favorable, although in 
the Reviewer’s experience one case of 
this type has shown a marked im- 
provement. 

A simple diagnostic test is that known 
as the cold tesfj in which the patient’s 
hand is emersed in ice water at 4^^ C. 
(39.2'^ F.) . Within 30 seconds a marked 
rise in blood-pressui'e appears, which 
indicates the severity of the vasomotor 
response of the individual case. Normal 
individuals rise very little, usually not 
over 10 points, whereas the essential 
hypertension patient may show a rise 
of 50 or even up to 100 points. In 
some cases where the normal level of 
blood-pressure is very high and one 
hesitates to give these people a sudden 
increased pressure for fear of a vascular 
disaster, a reverse test may be used as 
suggested by Lundy, the intraven- 
ous injection of pentothal, which causes 
a lowering of the blood-pressure to what 
is apparently the basic level. In one case 
the pressure dropped from 270 to 140 
within 1 minute. The Reviewer has 
also successfully injected the celiac 
ganglia and produced a marked fall in 
blood-pressure. This procedure has also 
been used in the Reviewer’s clinic as 
a diagnostic test. 

Surgical Technic. — A. W. Adson, 
W. M. Craig and G. E. Brown (Surg. 
Gynec. and Obst. 62:314 (Feb.) 1936) 
use the following technic : 

The incision and position of the patient are 
similar to those used for exploration of the 


kidney. The line of incision is like a hockey 
stick with the staff portion placed just lateral 
to the rectus spinous muscles and the club 
portion extending downward and forward over 
Pettit’s triangle just above the crest of the 
ilium. At the upper portion of the wound 
the oblique fibers of the lalissimus dorsi are 
incised, exposing the twelfth rib. The incision 
is extended downward and the common apone- 
urosis of the external and internal oblique 
muscles and the transversalis muscle where it 
fuses with the lumbar fascia is incised until 
it extends into Pettit’s triangle. Subperiosteal 
resection of the twelfth rib is then carried out, 
being very careful not to injure the pleura. 
The finger is then introduced into the sub- 
diaphragmatic space and the subcostal liga- 
ment of the twelfth rib is incised to allow up- 
ward retraction, which gives a better exposure. 
Using an illuminated retractor, a retroperi- 
toneal dissection is made, displacing the liver 
and the abdominal contents forward and down- 
ward. The crus of the diaphragm is then 
found and the splanchnic nerves are exposed. 
These arc resected and the first and second 
lumbar ganglia below are also re.sected. Adson 
then incises the pcrinephrilic fat to expose the 
suprarenal gland and removes a portion of it. 
Other workers do not do this part of the oper- 
ation and the author adds to it complete resec- 
tion of the celiac ganglia. Closure is made 
along anatomical lines. 

Results. — Excellent results have 
been reported in selected cascvs by vari- 
ous authors. While it is still too early 
to state an 3 ^thing in regard to the per- 
manent value of this treatment, it seems 
to be a step in the right direction, and 
as long as medical methods offer as 
little as they do, this of surgery 

gives considerable hope for the future 
of the treatment of eSwSential hyper- 
tension. 

Pelvic Pain and Dysmenorrhea . — 
The literature continues to show favor- 
able results in the treatment of pelvic 
pain and dysmenorrhea by resection of 
the superior hypogastric plexus. A 
common mistake is made in the course 
of this operation in that the dissection 
and resection is made too low. The re- 
section should be carried from well over 
the bifurcation of the aorta downward 
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for a distance of 2 inches and laterally 
to the iliac arteries. While it is not 
necessary, stripping the iliac vessels in 
the same field probably adds to the 
denervation. This technic has been fre- 
quently described, namely, by Herrman 
and Fontaine, Wetherell, De Courcy, 
Adson and Masson, Flothow and others. 
The most satisfactory results are ob- 
tained in cases of functional dysmenor- 
rhea which are not associated with 
pelvic pathology. Flothow advises a 
diagnostic injection during the period 
of pain, and makes the following 
statement : 

“The majority of cases of pelvic pain 
which do not respond to ordinary gyne- 
cological treatments may be relieved by 
an interruption of the fibers coursing 
through the superior hypogastric plexus. 
Diagnostic injection of the pelvic sympa- 
thetic nerves should precede any surgi- 
cal undertaking directed toward the 
relief of pain by denervation of the 
superior hypogastric plexus. Cases of 
functional dysmenorrhea are particularly 
amenable to this treatment.” 

Migraine . — Ligation of the middle 
meningeal artery has been suggested 
for the relief of migraine. It seems 
possible that this might relieve the pain 
in some cases, but the associated symp- 
toms of nausea and visual disturbances 
which could be caused only by cerebral 
involvement should not be relieved by 
this procedure. The procedure of choice 
would, therefore, be resection of the 
cervicodorsal sympathetics. Success- 
ful cases have been reported by Dandy, 
Craig, Flothow and others. Flothow 
emphasizes the importance of diagnostic 
injections during a pei'iod of pain, to 
determine whether or not sympathec- 
tomy is indicated. He cautions, how- 
ever, to be on guard for psychic effects, 
as these people are very susceptible to 
suggestion and a positive result follow- 
ing injection may be followed by an 


operative failure to relieve pain. He 
further states that allergic conditions 
and all other methods of treatment such 
as the use of Gynergin, Chondroitin 
and other drugs should be used before 
advising surgery. 

Sympathectomy in Raynaud’s Dis- 
ease . — It has long been evident that the 
results of cervicodorsal sympathectomy 
have not been nearly as satisfactoiy in 
the treatment of Raynaud’s disease as 
those following the lumbar operation. 
Various opinions have been set forth as 
to why this should be true. Many have 
felt that it was due to incomplete dener- 
vation ; others, that it was due to regen- 
eration of sympathetic fibers, and still 
others, that it was due to some differ- 
ence in the physiology of the blood 
vessels of the hand as compared with 
the foot. H. H. Woollard (Brit. J. Surg. 
23:425 (Oct.) 1935) states that the 
normal central vasomotor tone of the 
blood vessels of the feet is much in 
excess of that of the blood vessels of 
the hands because of the necessity im- 
posed upon these vessels by the upright 
position. He considers tliat this is the 
reason why sympathectomy and its con- 
sequent removal from central control of 
vasomotor action is more effective in 
the feet than in the hands where central 
vasomotor impulses are much less than 
they are in the feet. 

In the last few years some very in- 
teresting experimental work has been 
reported by Smithwick, Freeman and 
White, and others, showing that dorsal 
sympathectomy with removal of the in- 
ferior cervical and first 2 or 3 dorsal 
ganglia renders the blood vessels of 
tlie upper extremity much more sensi- 
tive to the effects of adrenalin circulat- 
ing in the blood. They have shown that 
amounts of adrenalin which in the 
completely sympathectomized extremity 
cause marked vasospasm, have no such 
effects upon the normally enervated ex- 
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tremity. They infer from this work that 
for some reason the smooth muscle of 
the blood vessels in the extremity has 
been rendered more sensitive to adrena- 
lin by sympathectomy. In a search for 
an explanation of this phenomenon and 
why the arm should differ from the leg 
in its results, they have concluded that 
it is due to a difference in the type of 
surgical denervation in the two locations. 
Lumber sympathectomy with removal of 
the second, third and fourth lumbar 
ganglia is almost entirely preganglionic 
as far as the fibers to the lower ex- 
tremity are concerned, whereas cervi- 
codorsal sympathectomy, as now usually 
practiced, is largely postganglionic to 
tlie blood vessels of the upper extremity. 
Feeling that the difference in the results 
is due to a difference in physiology 
based upon the level of the attack, R. H. 
Smithwick (Ann. Surg. 104 : 339 (Sept.) 
1936) and E. D. Telford (Brit. J. Surg. 
23:448 (Oct.) 1935) have devised 
operations which they feel are almost 
entirely preganglionic for the upper ex- 
tremities. White claims that although at 
the present time it is too early to be 
certain, cases operated by this method 
have shown results equally as good as 
those in the lower extremity. Telford 


exposes the inferior cervical first, second 
and third dorsal ganglia through the 
anterior approach. He does not disturb 
the inferior cervical nor the first thor- 
acic ganglia, which are frequently fused, 
but severs the white rami to the second 
and third dorsal ganglia, and severs the 
trunk below the third ganglion. 

Technic of Smithwick Operation. — An 
incision is made VA inches from the midline 
about 3 inches long, centering opposite the 
second dorsal spine. This is carried down 
through the muscles to expose the third rib; 
which is removed with its transverse process 
for a distance qf 1 inch. The inner 1% inches 
of the second and third intercostal nerves are 
resected and the dissection of these nerves is 
carried into the intervertebral foramina, in 
order to sever both anterior and posterior 
roots, and thus avoid missing any centrally- 
placed white rami. The sympathetic trunk is 
severed below the third dorsal ganglion and 
the proximal end is sutured into the muscle, 
in order to avoid any possibility of regenera- 
tion. He states that since this technic has 
been used, the results are equally as good as 
those reported in the lower extremities. 

It is to be hoiked that time will prove 
this type of procedure to be just as effec- 
tive in the treatment of Raynaud’s dis- 
ease in the upper extremities as lumbar 
sympathectomy has proved successful in 
the lower extremities. 


UROLOGY 

By Elmer Hess, M.D. 


ANESTHESIA. — The selection of 
an anesthetic to fit the peculiar needs 
of the urological patient must be empha- 
sized. Due often to the exceptionally 
poor general condition of many of these 
patients, more and more care and selec- 
tivity must be exercised if the best surgi- 
cal results are to be attained. 

In 1934, the Reviewer published his 
results with epidural injections of novo- 
caine and classified the cases where this 
procedure seemed applicable. These ex- 


periences have been verified further by 
3 observers during the past year. 

F. L. Senger and J. J. Bottone (J. 
Urol. 36:71 (July) 1936) draw these 
conclusions after trying this form of 
anesthesia in 45 cases. They believe 
there are many advantages and few dis- 
advantages in properly selected cases, 
and have done every type of urological 
procedure under it. They believe it to 
be the safest anesthesia and have ob- 
served no effects on the heart and circu- 
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lation, respiratory system, gastrointes- 
tinal tract or renal parenchyma. The 
administration is very simple if the 
technic as described by the Reviewer 
(K. Hess: Ibid. 31:621 (May) 1934) 
is followed. 

L. Caporale {Ibid. 35 : 403 (Mar.) 
1936) adds to the novocaine or per- 
caine, 5 c.c. (1% drams) of freshly 
prepared adrenalin and feels that the 
effects are more lasting and the anes- 
thesia is more complete. 

Transurethral surgery, having opened 
up the operative field in many elderly 
men who heretofore have been con- 
sidered inoperable because of their gen- 
eral condition, has also for this same 
i-eason demanded the use of anesthesia 
under which the operative work may be 
done with complete anesthetic results 
without enhancing the operative risk. 
General anesthesia is obviously not to 
be considered in most of these cases 
and caudal block has some very definite 
disadvantages. To offset this, R. M. 
Nesbit {Ibid, ZS ‘.5S7 (May) 1936) says 
that low' spinal anesthesia, controlled 
by keeping the patient upright during, 
as well as following, its administration, 
shows to advantage in confining the area 
of anesthesia to the operative site, and 
in over 95 per cent, of the cases main- 
taining normal circulatory and respira- 
tory physiology. Nitrous oxide and 
oxygen analgesia is advantageously 
used in relieving apprehension in the 
neryous, but has no demonstrable effect 
on the blood-pressure level. 

Pentothal sodium (a barbiturate) 
is another substance that can be used 
inti'avenously. R. M. Tovell and G. J. 
Thompson {Ibid. 36:81 (July) 1936) 
have demonstrated that almost any type 
of instrumentation can be accomplished 
following the induction of anesthesia by 
means of the intravenous administration 
of pentothal sodium. Forty-two patients 
were subjected to transurethral prosta- 


tectomy under its influence. The cysto- 
scopic manipulation of ureteral calctdi 
and mam’ other operative procedures 
are possible. It is best suited to cases 
where the operative manipulation can be 
completed in 30 minutes. In cases when, 
because of some idiosj’ncrasy or length 
of operative procedure, anesthetic effects 
are insufficient, supplementary inhalation 
anesthesia may be used. 

BLADDER.~CALCULI.— In dis- 
cussing calculus in the bladder ( H. Lett 
(Brit. J. Urol. 8:205 (Sept.) 1936) 
remarks that the treatment in the hands 
of the expert may best be carried out by 
lithotrity, but that in the vast majority 
of cases, simple suprapubic cysto- 
stomy with removal of the calculus is 
easier and far more satisfactory. 

TUMORS. — Hemorrhage from the 
urinary bladder calls for immediate 
cystoscopy following the first hemor- 
rhage. It almost invariably means tumor 
and unless immediately investigated, the 
condition may go on in a very short 
time to the point where, if diagnosed, 
treatment may be of no avail. 

Urinary hemorrhage as a symptom 
and not a disease is discussed by E. Hess 
(Pennsylvania M. J. 39:698 (June) 
1936) with the following conclusions : 

1. Bleeding from any part of the 
urinary tract calls for immediate com- 
plete urologic survey. 

2. Uroscopy is of no definite value 
as a diagnostic process. 

3. Sudden, painless, massive hema- 
turia with or without recurrence, in the 
vast majority of cases, means tumor in 
the urinary bladder. Occasionally, it is 
indicative of ureteral or renal tumor. 

4. Essential hematuria as a diagnosis 
should be dropped from the nomen- 
clature. 

5. Treatment: 

(a) The vast majority of bladder 

tumors may be treated through the 
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cystoscope by fulguration and the 
implantation of radium. This should 
be the method of choice. 

(b) Fulguration, radiation, and 
deep x-ray therapy. 

(c) Suprapubic operation, be- 
cause of location, with fulguration, 
radium, and deep x-ray therapy. 
Very few bladder tumors will require 
this method of treatment; it should 
not be used routinely. 

(d) In inoperable carcinomas, 
deep x-ray therapy followed by ful- 
guration and radium, if possible. 

{e) Transplantation of the 
ureters with total cystectomy may 
be tried in certain carefully selected 
cases if all other methods of treat- 
ment seem to be contraindicated. The 
indication for this procedure is vei'y 
seldom seen and is followed by a 
very high mortality and a very high 
morbidity. 

The Tumor Committee of the Ameri- 
can Urological Association under the 
Chairmanship of R. S. Ferguson, and 
composed of H. L. Kretschmer, E. L. 
Keyes, B. S. Barringer, W. F. Braasch, 
A. L. Dean, Jr., A. J. Scholl, and 
Major R. O. Dart (J. Urol. 35:481 
(Apr.) 1936), report on a study of 
5 -year end -results in 658 epithelial 
tumors of the bladder in the Carcinoma 
Registry of the Association, and al- 
though the Committee refrains from 
drawing conclusions from the data 
assembled, they have set forth certain 
factual results worthy of study. Of the 
1354 epithelial tumors of the bladder 
now in the Registry, 658 were operated 
upon more than 5 years ago. 

It is interesting to note that the size 
of the tumor is a decided factor in the 
end-result. Tumors less than 2 cm. in 
diameter were controlled 5 years in 30.3 
per cent, of the cases, but when the 
tumor was more extensive than 5 cm. 
only 15.8 per cent, of such cases were 


alive at the end of 5 years. The opera- 
tive mortality among 468 patients sub- 
jected to open methods of treatment was 
29 cases, or 6.2 per cent. 

Total cystectomy was done in 2 cases; 
resection in 27 ; excision in 105 ; radium 
in 147 ; fulguration by open operation 
in 121; and the actual cautery by open 
operation in 66. Treated by the cysto- 
scope : I'adium 54; fulguration 76; deep 
x-ray thei'apy 15. Thirty- five cases were 
not treated and the treatment was not 
stated in ten. 

CYSTOMETRY. — Bladder Dys- 
function. — During the past few years 
bladder dysfunction has ]:ieen studied by 
a great many investigators. The diag- 
nosis of the neurogenic bladder by 
means of the cystometcr has been de- 
veloiDed by several investig-ators. ' The 
use of the cystometcr has placed the 
differential diagnosis entirely in the 
scientific class. 

M. Muschat ( Pennsylvania M. J. 
39:493 (Apr. 1936) considers that 
there are two varieties of neurogenic 
bladder — the hypertonic and the hypo- 
tonic. The hypertonic bladder is small 
because of the increased muscle tonus 
and relaxed st)hincter, causing true in- 
continence. The hypotonic bladder is 
just the opposite. It is large because 
of the relaxed musculature and spastic 
sphincter, the overflow of retention 
simulating incontinence. 'Fhere are two 
points in the diagnosis of the neuro- 
genic bladder that can be obtained 
cystoscopically. In the hypertonic blad- 
der there is a relaxed sphincter wall 
and in the hypotonic bladder there is 
a very fine trabeculation of the bladder 
wall. However, this method of diag- 
nosis is really only jiossible in well- 
advanced disease. To determine such a 
changed tonrts, a cystometer is neces- 
sary. It is an apparatus designed to 
record the response or tonus of the de- 
trusor to a gradual filling of the bladder 
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with water. The bladder pressure dur- 
ing the process of filling is observed and 
plotted on a chart. A pressure curve is 
thus obtained which reveals the actual 
behavior and response of the detrusor. 
The cystometer is simple in construction 
and operation. Such a study consists 
of passing a catheter into the bladder, 
connecting it with the cystometer, gradu- 
ally filling the bladder with water and 
noting the changing pressures. A very 
important factor in this study is the 
determination of the point of the first 
desire to void. The patient should be 
instructed to state the slightest urge to 
urinate. After the bladder is filled 
to capacity, the patient is instructed to 
force it out against the manometer, thus 
recording another important factor — 
the maximal voluntary bladder pressure. 
Three factors are thus obtained: (a) 
first desire to void; (5) the pressure 
curve ; and (c) maximal voluntary 
pressure. 

The normal curve rises slowly with 
each 100 c.c. of filling, becoming more 
acute after 500 c.c. have been intro- 
duced. The normal first desire to void 
is between 150 and 250 c.c. The maxi- 
mal voluntary pressure is between 40 
and 60 mm. 

The hypotonic curve is entirely differ- 
ent. It is flat. Instead of a gradual in- 
crease, the bladder pressure remains low 
and continues to remain low even after 
500 c.c. of filling. The initial low pres- 
sure may remain unchanged in extreme 
cases even after 1000 c.c. of water have 
entered the bladder. The first desire to 
void is greatly delayed, appearing at 
350, 500, or 800 c.c. of filling. The 
maximal voluntary pressure is low, al- 
ways under 40 mm. 

The hypotonic bladder, therefore, is 
the one with a low curve, shift of the 
first desire to the right, and low maxi- 
mal voluntary pressure. 


The hypertonic curve has just the 
opposite character. It is more acute 
than normal. The pressure rises rapidly 
after each 50 to 100 c.c. of filling. The 
first desire occurs at 50 or 100 c.c., the 
maximal pressure being extremely high, 
over 60 mm. 

The hypertonic bladder, therefore, is 
the one with an acute curve, shift of 
the first desire to the left, and very high 
maximal voluntary pressure. 

The definite alteration of at least two 
factors in the observation is obligatory 
evidence of a neurogenic bladder. 

There are some pathological states 
which simulate the hypertonic or hypo- 
tonic bladder, such as acute and sub- 
acute cystitis, stone in the bladder and 
tumor, and which may give an acute 
hypertonic curve ; a cystocele, diverticu- 
lum, renal reflux, and postoperative or 
postpartum dysfunctions simulate a flat 
hypotonic curve. 

These possibilities may be eliminated 
by a proper urological examination, 
which should always follow every cysto- 
metric study. The possibility of a 
psychic factor altering the true picture 
of a cystonietric study has been con- 
sidered. Such a subjective psychic fac- 
tor has no effect on the ultimate diag- 
nosis. The three factors obtained in a 
cystometric study are so complete and 
interdependent in the normal that the 
change of one factor must bring about 
an alteration of the other. 

There are some nervous system 
lesions that have a direct effect upon 
the urinary bladder. Of course, the first 
control is in the brain, and there is in- 
dubitable evidence that the highest cen- 
ters for the management of micturition 
and movements of the external genitalia 
is in the paracentral lobule. F. Kennedy 
and S. B. Wortis (J. Urol. 36:255 
(Sept.) 1936) observed a soldier with 
a single uncomplicated gunshot wound 
through his right frontal lobe whose 
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only difficulty was inability to hold his 
water. It is not unusual to find this 
sign in advanced arteriosclerotic corti- 
cal degeneration in the aged, in patients 
with right frontal tumors, or in children 
with cortical damage resulting from 
severe hydrocephalus. 

Voluntary micturition is accomplished 
by impulses acting over the sympathetic 
pathways to cause contraction of the 
vesical trigone which opens the vesical 
orifice and over the parasympathetic 
pathways to cause contraction of the 
detrusor muscles. 

Brain lesions are of the kind just 
described, or there may be urinary re- 
tention, which is the result of severe 
bilateral pyramidal tract lesions due to 
tumor or vascular disease of the brain. 

The spinal cord reflex centers are 
often impaired by spina bifida occulta 
with resultant enuresis. Spinal cord 
lesions: both those above the sacral 
spinal cord reflex level and those of the 
lumbosacral cord have their effects. 
Complete transverse lesion of the spinal 
cord at any level causes the bladder to 
behave like an elastic reservoir with no 
activity. Reflex activity and muscular 
tone may slowly return. Incomplete 
lesions of the spinal cord may injure 
the inhibitory fibers or those concerned 
with voluntary micturition. This is the 
case in patients with multiple sclerosis. 
In cases of tumor or myelitis^ urinary 
retention develops because of the unin- 
hibited action of the sympathetic, while 
it is diagnostically characteristic of cer- 
vical syringomyelia to have little or no 
associated bladder disturbance. 

Lesions of the cauda equina cause 
disturbances in the genitourinary tract. 
There may be disturbed sensation 
around the genitalia and anus. Bladder 
and genital pain sensations are usually 
carried from the bladder through the 
presacral nerve and presacral neurec- 
tomy has proven valuable in relieving 


many patients, not only of pain but of 
some of their urinary difficulties follow- 
ing certain types of cord lesions. When 
this operation has been performed in 
men, it results in inability of the sem- 
inal vesicles and prostatic ducts to expel 
their secretion during coitus, although 
the psychic orgasm is retained. This 
operation may be of value in patients 
afflicted with marked dysmenorrhea. 
Cordotomy still affords the surest re- 
lief from otherwise incurable bladder 
pain,. 

F. C. Grant (J. Urol. 36:261 (Sept.) 
1936) discusses the operation of pre- 
sacral ganglionectomy in the treat- 
ment of some of these cord bladder 
cases. Mr. R. O. Ward, of London, 
emphasizes the value both of cordo- 
tomy and presacral neurectomy in 
many of these neurogenic bladders. 
Beer, of New York, emphasizes the 
fact that cordotomy is not indicated in 
Hunner’s disease, or in other conditions 
in which presacral section could be used 
to relieve vesical pain. The chief value 
of the operation is to control the motor 
mechanism and conditions which relate 
to spasm of the sphincter muscles, but 
he emphasizes the fact that in many 
cases these hypertonicities of the 
bladder neck do not require presacral 
nerve section, as they can be almost 
completely relieved by simple electro- 
section of the bladder neck. 

GONORRHEA.-— Much has been 
written on the subject of the gonococcic 
infections, the cure of which still is one 
of the most difficult problems in modern 
therapeusis. During the past few years 
hyperpyrexia, or fever therapy, has 
been tried with varying results. 

It is very interesting to note the ob- 
servations of A. U. Desjardins, L. G. 
Stuhler and W. C. Popp (J. A. M. A. 
106:690 (Feb. 29) 1936) in reporting 
cases of gonococcic arthritis. This dis- 
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ease in a large proportion of cases shows 
rapid subsidence as a result of fever 
therapy. Usually, the pain abates rap- 
idly during the first treatment and in 
the very acute articular inflammatory 
cases the effect of fever therapy is spec- 
tacular. In virtually all the cases thor- 
ough treatment is followed by complete 
and permanent resolution of the inflam- 
matory process. When it is chronic, the 
clinical manifestations abate rapidly and 
the infection is cured. It must be 
remembered, however, that when the 
infection has injured the bones, has 
already induced reparative changes in 
the form of connective tissue prolifera- 
tion or deposition of bone, these as well 
as the resulting disturbances of function 
may be favorably influenced but the 
prognosis of complete return to func- 
tion must be guarded. 

Attention was called to the value of 
this form of treatment in those cases 
where, during febrile infections, a con- 
current gonococcic infection became 
markedly improved. Several observers 
noticed that after acute attacks of scar- 
let fever, this phenomenon occurred. 
A great deal of work was done by 
Boerner and Santos. Culver described 
a case of gonorrheal urethritis that re- 
covered after a 4-day attack of malaria. 
As far back as 1900, Wertheim claimed 
that the gonococcus grew well at 40° C. 
and could even tolerate 42° C., although 
this claim has not been substantiated by 
other investigators. L. G. Stuhler and 
W. C. Popp (Urol, and Cutan. Rev. 
40:639 (Sept.) 1936) report a series 
of cases in which they used tempera- 
tures between 106° and 107° F. (41.1° 
and 41.6° C.) every 5 or 6 days. This 
method of treatment proved unsatisfac- 
tory because of the large number of 
sessions that were required to cure the 
infection. In order to avoid an undue 
number of sessions of treatment, they 
evolved the following technic: Treat- 


ments were given every third day unless 
contraindicated by the patient’s general 
condition. The first treatment is con- 
sidered a trial session, the temperature 
being maintained between 105° and 
106° F. (40.5° and 41.1° C.) for 5 
hours. If no untoward results appeared, 
the second session lasted 6 hours, with 
a maintained temperature of 106° to 
107° F. (41.1° to 41.6° C.). If the 
gonococcus is found to be present after 
tire second treatment, the future sessions 
are all extended 2 hours at a tempera- 
ture of 106° to 107° F. (41.1° to 
41.6° C.) until smears and cultures are 
negative, and then 2 additional treat- 
ments lasting 6 hours each were given. 

With 125 patients, 25 did not receive 
the complete course, either because they 
did not return after the first treatment 
or because they were not physically able 
to carry on and were advised to dis- 
continue the treatment. The remaining 
100 patients included 68 men and 32 
women. They were divided into 2 
groups : ( 1 ) those with an uncompli- 
cated urinary infection and (2) those 
with some form of complication such 
as arthritis, prostatitis, urethral sinus, 
periurethral abscess, seminal vesiculitis, 
epididymitis, pelvic inflammatory dis- 
ease, bartholinitis, prostatic abscess, 
ureteritis, pyelitis, or cystitis. The aver- 
age duration prior to treatment was 3 
months. In this group 92 per cent, were 
cured and 8 per cent, improved. The 
average number of treatments given 
each patient were six. The least num- 
ber of sessions given any patient was 
one and the largest number twelve. No 
patient has been considered as cured 
until at least 3 consecutive negative re- 
ports were obtained. It was noted that 
during a course of fever therapy for 
gonococcic infection there seldom were 
any complications seen if they did not 
already exist. 
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These observations are extremely in- 
teresting and to a great extent have been 
verified by the work of other observers. 
J. K. Ormond (J. Urol. 35:551 (May) 
1936) reports the treatment of 21 cases 
of acute gonorrheal urethritis ; although 
the series is small and definite conclu- 
sions are not warranted, it still is large 
enough to show the good results that 
may be obtained. The treatment shows 
a very distinct favorable influence on 
the disease. In nearly every case a 
prompt and striking decrease in the dis- 
ease was noted and the course of the 
disease seemed very much shorter. Very 
favorable effects were noted in the treat- 
ment of complications. Arthritis and 
epididymitis yielded promptly, and in 
one case of ophthalmitis, the condition 
cleared up after one treatment. It is 
interesting to note that the older or 
more chronic lesions seem to respond 
more promptly and more completely 
than did the recent or more acute lesions. 
Of course, this may be due to the pa- 
tient’s immunity which has been pro- 
duced as a result of previous disease. 

Temperatures as high as 107° F. 
(41.6° C.) are tolerated very well in 
most instances and 6 hours of heat at 
107° F. seems to be sufficient. Of 
course, there are many drawbacks to 
this method of treatment. In the first 
place, it is an ordeal, is expensive, 
necessitates loss of time, and advertises 
the patient's disability. 

The danger of the treatment cannot 
be overemphasized because there is a 
distinct one and deaths have been re- 
ported in the course of the treatment; 
however, there is no question about its 
value in the proper hands and with the 
patient properly hospitalized. 

Perhaps one of the saddest pictures 
presented to the clinician is that of 
gonorrheal vaginitis in young children. 
These cases have been extremely viru- 
lent; they have been the bane of chil- 


dren’s hospital wards, and the treatment 
has been most unsatisfactory. A rather 
unusual observation and one that has 
been verified on many occasions is the 
apparent disappearance of the disease 
at or near the age of puberty. How- 
ever, this apparent automatic cure 
should not be waited for in the treat- 
ment of the disease. Due to the extreme 
contagiousness of this disease, these 
children should be very carefully isolated 
in all institutions to prevent the rapid 
spread of the contagion. The nurses 
who care for these children should also 
be isolated and prevented from caring 
for other children in the institution. A 
verj^ definite problem is presented in 
the prevention of this disease where 
there are other female children in the 
home and where the patient is cared for 
at home. 

The treatment hei-etofore has been 
usually local and reasonably painful. 
Suppositories of silver nitrate, mer- 
curochrome and other urinary anti- 
septics, together with warm vaginal 
douches of boric acid and perman- 
ganate solutions have been the routine. 

R. M. T^ewis and F. L. Adler (J. A. 
M. A. 106:2054 (June 13) 1936) in 
1933 descri])ed the administration of 
estrogenic substance as a practical 
method oC treating this disease in chil- 
dren. Eight cases treated at that time 
and in this manner, with marked suc- 
cess, were reported. The fact was 
established that sufficient estrogenic sub- 
stance given to girls would bring about 
a temporary maturation of the unde- 
veloped vaginal mucosa. Since the pub- 
lication of this article, several observers 
have used this form of treatment with 
varying results, many of which have 
been almost brilliant. Of course, it must 
be remembered that in this infection the 
cervix rarely, if ever, becomes involved. 
If endocervical infection is found in the 
unusual case, it must be cauterized. 
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In the work done by the authors, the 
criterion for a diagnosis of gonorrheal 
vaginitis has been the finding in the 
vaginal smear of Gram-negative diplo- 
cocci morphologically resembling gono- 
cocci. In treating these cases, estro- 
genic substance in ethylene glycol 
given hypodermically was very effective 
in large doses — 2400 units daily. Any 
dosage under this has not proved very 
efficacious. The use of vaginal supposi- 
tories of 1000 estrogenic international 
units is a very effective treatment. If 
the patient is going to improve, the im- 
provement is noted in 14 to 18 days, 
the estrogenic substance changing the 
vaginal secretion from alkaline to acid. 
This is easily determined and if the 
secretion does not become acid, the dos- 
age is inadequate. No ill-effects are 
eticountered and the treatment is safe 
and harmless. 

HYDROCELE. — G. H. Ewell, 
C. R. Marquardt and J. C. Sargent 
(Urol, and Cutan. Rev. 40 : 386 (June) 
1936) have been treating hydroceles by 
the injection method- They have in- 
jected 64 hydroceles in 58 patients with 
excellent results, with epididymo-orchitis 
as a complication in 5 cases. The technic 
of the injection is: 

The scrotum is washed with soap and water, 
the area painted with tincture of iodine and 
the point of puncture infiltrated with procaine 
hydrochloride. An 18- to 20-gauge needle is 
introduced by tunnelling under the skin. This 
is done to prevent leakage of the quinine 
solution. The needle is introduced well into 
the sac as when it is emptied the point of the 
needle is apt to pull out of the sac. At the 
present time the writers are working on the 
development of a trocar together with the use 
of a two-way stopcock which makes aspiration 
and emptying of the hydrocele sac relatively 
easy even through such a small gauge needle. 
The fluid is thoroughly aspirated and the 
scrotal contents palpated for evidence of tumor 
or tuberculosis. The fluid is examined micro- 
scopically for pus or blood. The initial dose 
usually has been 2 c.c. (14 dram) of quinine 


hydrochloride and urethane. Fluid usually 
accumulates after the first injection. The 
treatment is then repeated in one week, at 
which time the amount of quinine solution is 
increased to 3 or 4 c.c. Cfi to 1 dram), de- 
pending upon the size of the hydrocele. If, 
following the second injection, the fluid reac- 
cumulates and is not spontaneousU' reabsorbed 
within 3 weeks, the treatment is repeated. 
Should the fluid again accumulate, 3 weeks' 
time is allowed to elapse, when the treatment 
is repeated. In many cases, one injection usu- 
ally suffices. However, 2, 3, or 4 injections 
may be necessary. The reaspirated fluid in 
most cases is hazy and contains fibrin. At the 
end of a week, if the testicle is moved in the 
scrotum, there is a crepitant feeling not unlike 
the friction rub in pleurisy. Should epididymo- 
orchitis occur, as it did in 5 cases observed, 
the time interval between injections is length- 
ened to allow the inflammatory process to 
subside. A subsequent injection in one case 
caused no recurrence of the epididymo-orchitis. 

KIDNEY- — CALCULI. — During 
the last year much work has been done 
on the cause of renal calculus by many 
investigators. The relation of the para- 
thyroid gland to urinary lithiasis is 
emphasized by J. D. Barney and E. R. 
Mintz (Brit. J. Urol. 8:36 (Mar.) 
1936). They believe that from 4 to 5 
per cent, of all cases of urinary stone 
are caused by hyperparathyroidism. 
The important diagnostic point is the 
determination of blood calcium and 
phosphorus. Serum calcium above 11 
mg. per 100 c.c. and serum phosphorus 
below 3.5 mg. per 100 c.c. should arouse 
suspicion of a parathyroid tumor. It 
must be remembered that in treating 
stone in the kidney due to hyperpara- 
thyroid tumor, the disease is a general- 
ized metabolic disturbance. In their 
experiences it is much better to remove 
the parathyroid tumor first and the 
stone later. Of course, this procedure 
may have to be reversed if one or both 
kidneys are badly damaged or blocked 
by stone. 

In the prevention of the 7 ^ecnrrence 
of renal calculi, C. C. Higgins (Surg. 
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Gynec. and Obst. 63:23 (July) 1936) 
feels that a high vitamin A alkaline or 
acid ash diet should be prescribed fol- 
lowing operation, the constituents of 
which depend upon the hydrogen-ion 
concentration of the urine and the chem- 
ical constituents. 

RENAL INFECTIONS. — Coccal 
infections of the kidney, particularly 
those that involve the renal cortex, are 
totally different from those presented 
by bacillary infections. Almost always 
the urine is macroscopically clear, al- 
though microscopic examination may 
reveal some erythrocytes, a few pus 
cells, and some cocci. Many of these 
coccal infections start primarily in the 
skin and the Staphylococcus aureus, 
which is usually the causative factor, is 
carried zha the blood stream to the 
cortex of the kidney, where either a 
cortical abscess or a carbuncle develops, 
depending entirely on the size of the 
vessel or vessels blocked by the embolus 
or emboli. Depending, of course, upon 
the virulence of the organism and the 
relative resistance of the patient, the 
disease may be fulminating or peracute, 
acute or subacute, and, occasionally, 
chronic. E. Beer ( J. Urol. 35 : 491 
(May) 1936) reviews a series of 104 
cases. Many of these cases are particu- 
larly helpful in explaining the relation 
between cortical abscess and perine- 
phritic abscess, while others are very 
instructive in connection with diagnosis 
and treatment. 

Beer says that there are many helpful 
aids in arriving at this diagnosis. Many 
cases have had cutaneous infections 
which occurred weeks or months before 
the present illness. Fever, leukocytosis 
and clear urine are valuable diagnostic 
aids. Jarring over the lumbar region 
may produce pain. Enlargement of the 
kidney is unusual. X-ray examination 
may reveal obliteration of the edge of 
the psoas muscle on the affected side and 


a curvature of the spinal column in the 
opposite direction. Ureteral catheteriza- 
tion will demonstrate that the kidney is 
not obstructed. This is important, as 
renal obstruction may cause curvature 
of the spinal column and obliteration of 
the shadow of the psoas muscle. The 
pyelogram, more frequently than is gen- 
erally supposed, will reveal a deformity 
of the renal calyces, with or without 
changes in the contour of the renal 
pelvis. 

As far as treatment is concerned if the 
diagnosis is made early, incision and 
drainage, and decapsulation in situ 
usually suffice to cure the condition. In 
view of the fact that in occasional cases 
there are multiple cortical abscesses, it 
is selfevident that a complete decapsula- 
tion is advisable. 

The same observer, K. Beer (J. A. 
M. A. 106: 1063 (Mar. 28) 1936), also 
states that the cliaracteristic symptoms 
of this disease are a rise in temperature 
with or without chill, with pain in one 
or both lumbar regions. On physical 
examination the kidney usually cannot 
be felt, and if palpable, strange to say, 
it may be movable. There is regularly 
a definite jar or punch tenderness over 
the involved kidney. If the elevation 
of temperature continues, there is a 
progressive, often impressive, loss of 
weight and a progressive anemia. The 
patient becomes pasty-looking and sug- 
gests sepsis. Leukocytosis is almost al- 
ways present while the patient has fever. 
In addition, the functional tests of the 
kidney and the blood examination for 
retention products are liable to be nega- 
tive. In practically all these cases at 
their inception, it is essential to rule 
out an acute, infected, completely ob- 
structed hydronephrosis. 

Many of these cases extend to the 
perirenal tissues and perinephritic ab- 
scess is not an uncommon occurrence. 
J. Duff (Urol, and Cutan. Rev. 40 : 86 
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(Feb.) 1936) emphasizes that there is 
no formula for diagnosing a perinephritic 
abscess. The history of a recent in- 
fectious disease, furunculosis, or other 
infected focus anywhere in the body, 
combined with the proper evaluation of 
the symptoms, which are pain and tender- 
ness, in the costovertebral angle, spasm 
of the lumbar muscles, elevation of 
temperature, rapid pulse, gastrointestinal 
distress, prostration and a high leuko- 
cytosis should cause suspicion of a 
perinephritic abscess. Urological ex- 
amination is usually negative as in the 
cortical renal infections. The treatment is 
surgical with prompt incision and 
drainage. 

It has been necessary to change com- 
pletely opinions concerning the ability 
of the kidney^ even though badly dis- 
eased, to sufficiently rehabilitate itself 
under proper therapy and treatment so 
that it may carry on its life-saving func- 
tion. Many a kidney whose ureter has 
been completely blocked off for varying 
pei'iods of time will, upon relief of the 
obstruction, virtually return to its normal 
functioning capacity. Many a kidney 
found to be completely useless by all 
of the renal tests which have been de- 
vised has, months later, following correct 
therapy, been returned to normal func- 
tion. L. Raff {Ibid. 40:727 (Oct.) 
1936) calls this cessation of renal func- 
tion and later return to normal as 
“hibernation.” A case is cited in which 
complete obstruction by an impacted 
stone in the ureter occurred. There was 
no excretion or function of the kidney 
over a considerable length of time, and 
upon removal of the obstruction there 
was gradual return to normal kidney 
function. 

In the differential diagnosis of renal 
colic, allergic reactions as a cause of 
some of these must be considered. Many 
cases of renalgia may be directly traced 
to the sensitivity of the urinary tract 


to certain drugs, foods, or other sub- 
stances. H. A. Levin (Ibid. 40:617 
(Sept.) 1936) cites such a case where 
the patient was hypersensitii’e to citrous 
fruits, with hematuria at one time and 
renal colic due to ureterospasm at an- 
other. The hematuria is attributed to a 
purpuric eruption in the genitourinary 
tract. It may be brought out in a care- 
ful history, where, after complete uro- 
logical survey a diagnosis cannot be 
made, that the individual may be allergic 
to certain things. If so, treatment at- 
tempting to remove the patient from 
the influence of various substances to 
which he may be sensitive should be tried 
before further attack is made upon the 
urinary tract. Certainly, it is true that 
the muscles of the pelvis and the ureter 
can be allergically thrown into spasm. 
The author has two patients who alwaj’^s 
develop renal colic, one following the 
ingestion of Frankfurters and mustard, 
the other following intercourse of a pro- 
longed nature. The latter patient also 
suffers from asthma. Ureterospasm 
could be demonstrated by cystoscopy in 
both cases. The differential diagnosis 
always requires cystoscopic and x-ray 
examination, and where no etiological 
factor can be found for the symptom, 
a careful history may reveal that an 
allergic reaction is the cause of some 
forms of hematuria and some forms of 
colic of sufficient intensity to stimulate 
calculous disease. 

NEPHROSIS. — The classification of 
diseases of the kidney has been a rather 
difficult problem mainly because the 
clinical classifications could not be made 
to balance with the pathological findings. 
As a result of this, many classifications 
of renal disease have been attempted. 
Perhaps the one most universally used is 
that of Volhard and Fahr. E. Hess 
(South. Med. and Surg. 98:29 (Jan.) 
1936) offers a new classification which 
makes it possible to place together any 
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clinical and pathological entity. As the 
definition of the word nephrosis means 
any disease condition of the kidney, it 
should not be used as a term to designate 
the degenerative lesions of the kidney, 
but should be used as a main heading 
to designate any pathological condition. 
For this reason, the following classifica- 
tion has been devised which covers and 
adds to and, the writer believes, simplifies 
that of Volhard and Fahr. 

Volhard and Fahr’s classification is 
incorporated into the one which is offered 
and in which any clinical or patho- 
logical renal entity can find a logical 
position regardless of the mixed path- 
ology. Immediately the dominant clinical 
entity will be qualified. The main head- 
ing of nephrosis is submitted as proper 
because this term means “any diseased 
condition of the kidney” and under this 
general classification come the principal 
subdivisions: (1) Nephrostasis, (2) 

nephrotoxicoses, (3) nephrophlegniasias, 
(4) nephrectasias, (5) nephroscleroses, 
(6) nephro-anomalies, and (7) nephro- 
neoplasias. 

1. Nephrostasis: 

(a) Orthostatic albuminuria. 

(b) Congestive albuminuria. 

2. Nephrotoxicoses: 

(а) Acute — 

(1) Toxic. 

(2) Lytic. 

(б) Chronic- 

(c) Terminal. Contracted kidneys without 
increase in blood-pressure or with in- 
crease in blood urea and creatinin. 

3. N ephrophlegmasias : 

(a) Dijffuse glomerulonephritis (increased 
blood-pressure and bilateral). 

(1) Acute (with or without edema). 

(2) Chronic (with or without edema 
and without renal insufficiency). 

(3) Terminal (with or without edema, 
but with renal insufficiency. A 
degeneration of the epithelial cells). 

ib') Focal nephritis (without increased 
blood pressure. May or may not be 
bilateral) : 


( 1 ) Glomerulonephritis : 

(a) Acute. 

(6) Chronic. 

(2) Interstitial nephritis (septic). 

(3) Embolic nephritis (focal). 

(r) Pyelonephritis : 

(1) Acute (bilateral or unilateral, with 
or without stasis or obstruction). 

(2) Chronic (unilateral or bilateral, 
with or without stasis due to ob- 
struction) . 

(3) Terminal (unilateral or bilateral, 
with or without stasis due to ob- 
struction) . 

k Nephrectasias : 

(a) Congenital or acquired : 

(1) Hydroecstasias (bilateral or uni- 
lateral). 

(n) Acute — always obstructive. 

(b) Chronic — always obstructive. 

(c) Terminal — always obstructive. 

(2) Pyoecstasias (bilateral or uni- 
lateral) : 

(a) Acute — always obstructive. 

(b) Chronic — always obstructive, 

(c) Terminal — always obstructive. 

5. Nephroscleroses : 

(a) Benign hypertension (sclerosis of 
renal vessels and sympathcticotonias) . 

(b) Malignant hypertension (sclerosis plus 
nephritis, cardio- vascular -renal dis- 
ease) . 

6. Nephro-anomalies : 

(a) Aplasia (tmilateral or bilateral). 

(b) Hypoplasia (unilateral or bilateral). 

(c) Fclal-lobulated (unilateral or bilat- 
eral) . 

(d) Double kidneys (unilateral or bilat- 
eral) . 

(e) Horseshoe kidneys. 

(/) Cystic kidneys (unilateral or bilat- 
eral) : 

(1) Mullilocular. 

(2) Unilocular. 

7. Ncphroneoi:>lasias, 

It is to be noted that since the advent 
of insulin, patients with diabetes no 
longer die from starvation or coma, but 
from vascular scleroses and usually with 
cardiac or renal failure. Even in these 
cases the differential diagnosis can and 
possibly should always be made by a 
competent urologist. 
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In conclusion, there is no renal con- 
dition that cannot benefit diagnostically, 
prognostically and therapeutically by a 
complete urological survey by a com- 
petent urologist. 

RENAL TUBERCULOSIS Di- 

agnosis. — It is very important to recog- 
nize that tuberculosis o£ the kidney is 
rather a common condition in children. 
It occurs in infants, children, and 
adolescents rather frequently and man 3 '' 
cases of adult renal tuberculosis have 
either had silent tuberculous lesions in 
childhood or active childhood renal 
tuberculosis which may or may not have 
escaped the attention of the attending 
phj’^sician. C. P. Mathe (Surg. Gynec. 
and Obst. 63 : 283 (Sept.) 1936) dis- 
cusses this subject in detail, reporting 
man}’ personal cases. He emphasizes the 
importance of suspecting renal tuber- 
culosis in all children suffering from 
chronic cystitis, persistent pyuria and 
relapsing pyelitis. In children presenting 
persistent cloudy, opalescent, acid urine, 
which, when subjected to examination, 
does not reveal the organisms usually 
encountered in pyelonephritis and cystitis, 
the tubercle bacillus should always be 
suspected. Progressive cystitis sets in, 
accompanied by frequency, urgency, 
ardor, persistent or recurrent hematuria, 
and nocturnal incontinence. Dull pain 
in the lumbar region and renal colic due 
to stricture or the lodging of caseous 
thrombi in the ureter may occur. The 
kidnej’ may become enlarged and tume- 
faction can be palpated in the upper ab- 
domen. In addition, there are other 
general symptoms of tuberculosis, such 
as anorexia, fever, loss of weight, 
diminution in strength and vigor, and 
night sweats. The diagnosis in the 
majority of cases has been made after 
nephrectomy for a supposedly pyo- 
nephrotic kidney. 

It is important to make a complete 
urological survey in infants and chil- 


dren presenting p\’uria which persists 
longer than 4 weeks despite intensive 
therapy consisting of alkalinization and 
acidification of the urine and the internal 
administration of urinart’ antiseptics. 
With the modern cystoscope, children as 
3 'oung as 4 months can easih’ be c^'sto- 
scoped. Bugbee has performed success- 
ful cystoscopy and ureteral catheteriza- 
tion in a girl aged 15 daj’s, and a bo}’, 
aged 3 months. Pyelographj’ will demon- 
strate the extent of renal damage. In 
some of these patients, of course, the 
diagnosis is verj’ difficult, but if complete 
urological examination is made on ever}’ 
patient with the foregoing symptoms, 
there is no question that a proper diag- 
nosis in given cases can be made. 

Treatment. — The treatment of nni- 
lateral tuberculosis in infants and chil- 
dren is the same as for adults, namely: 
early nephrectomy. The treatment of 
bilateral renal tuberculosis is^ of course, 
often limited to general hygienic 
dietary measures and probably is better 
carried out in a sanitorium than in a 
general hospital or in the home. Oc- 
casionally, clinical quiescence and auto- 
nephrectomy may occur in the unilateral 
type of the disease. 

PROSTATE. — HYPER- 
TROPHY. — Treatment. — Ever since 
elderly men have been disturbed by 
hypertrophy of the prostate, experi- 
mental work has been carried on in an 
endeavor to find ways and means of 
relieving bladder neck obstruction due 
to this peculiar entity. Various and 
sundry operations have been devised and 
have met with more or less success in 
mechanically relieving these patients. 

Many years ago, the late J. W^illiam 
White, Professor of Surgery at the 
University of Pennsylvania, discovered 
that certain types of prostatic obstruc- 
tion were relieved in men who, for some 
reason or other, were obliged to subject 
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themselves to castration, and he advo- 
cated and believed that there was some- 
thing- in the testicular secretions which 
stimulated prostatic growth. He advo- 
cated castration for the hypertrophied 
prostate for a number of years, only to 
find that in the vast majority of cases 
this treatment proved to be unsuccess- 
ful. That he was a very close observer 
as well as a brilliant surgeon, is borne 
out by some of the more modern re- 
search activities along the lines of hor- 
monal stimulation and its influence on 
hypertrophy of the prostate. 

W. E. Lower (Cleveland Clin. Quart. 
3:11 (Jan.) 1936) in 1928 began to 
experimentally attempt a logical expla- 
nation for the etiology of hypertrophy 
of the prostate. He made a preliminary 
report in Atlantic City in 1935 and pre- 
sented the results of treatment in 40 
cases of benign prostatic hypertrophy. 
Since that time 36 additional cases have 
been added. He frankly states that no 
suitable method of assay has yet been 
developed. It is impossible, therefore, 
to determine what chemical fraction of 
the glands contains the hormone “in- 
hibin,” and equally as difficult to know 
whether or not all the preparations were 
of the same standard strength. His 
treatment consisted in giving the pa- 
tients the equivalent of 60 Gm. (2 
ounces) of fresh beef testicular sub- 
stance daily after desiccating in vacuo 
at 60° C. The substance was admin- 
istered by mouth. He feels that the 
treatment is applicable in those prostatic 
hypertrophies of moderate consistency as 
determined by rectal palpation. Some of 
his patients had complete retention of 
urine and others did not. Some im- 
provement of the symptomatology should 
be expected at the end of 2 weeks. The 
maximum improvement is 6 weeks. It is 
interesting to observe the reports. 

The average age of the patients was 
67.0 years, the youngest in the group 


Type 

f 

Improved 
and Free 
From 
Symp- 
toms 

Unim- 

proved 

j Total 

j 

Simple bilateral 
hypertrophy. . . . 

14 

10 

24 

Trilobar hyper- 
trophy 

17 

9 

26 

Middle lobe hyper- 
trophy 

4 

! 

4 i 

8 

Not specified 

13 

5 

18 


was 54 and the oldest 77 years of age. 
The longest duration of symptoms in 
the impi'oved cases was 2.01 years and 
in the unimproved cases 5.1 years. 

Concerning the hormonal treatment 
of prostatic hyperti'ophy, D. van Cap- 
pellen (Brit. J. Urol. 8:45 (Mar.) 
1936) writes that he can report on SO 
cases treated by an oil solution of 
hombreol, intramuscularly. In 50 per 
cent, of the cases he believes that his 
patients are sufficiently improved that 
he can speak of complete recovery, while 
in the other SO per cent, there was only 
a slight improvement or complete ab- 
sence of therapeutic effect. He insists 
that the correct dose must be found by 
experiment and that it is absolutely free 
of danger. These patients treated by 
hombreol and who are improved clinic- 
ally, do not show any diminution, how- 
ever, in the size of the gland. 

There is no doubt that in certain types 
of congestive prostatic hypertrophy, the 
treatment may benefit a few patients. 
However, more work must be done to 
verify the findings already discovered 
and it appears, from a careful study of 
the effects of glandular therapy thus 
administered, that it will be a long time 
before the obstructive prostatic patient 
can be treated by hormonal substances 
rather than operation. 

CARCINOMA. — Treatment.— 

Since about 25 per cent, of all hyper- 
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trophies of the prostate in elderly men 
are complicated by malignancy or are 
frankly malignant, the question of diag- 
nosis and treatment is one of grave 
importance. 

Young has strongly urged radical 
perineal prostatectomy. Other oper- 
ators use permanent suprapubic cysto- 
stomy and others treat the patient with 
radium and transurethral resection, 
while Charles H. Mayo has made the 
statement that whatever is done for 
carcinoma of the prostate, it probably 
will be wrong. Emphasizing the various 
methods of diagnosis and treatment, 
H. G. Bugbee (Pennsylvania M. J. 
39:665 (June) 1936) writes that every 
case warrants a most careful study 
entered into without bias and without 
a preconceived plan of action before 
analyzing the individual facts. If possi- 
ble cures are estimated from a 3- or 
5-year basis, in selected cases, i. e., those 
in which the carcinoma has not invaded 
the tissues beyond the reach of radical 
excision, operation, resection, or radia- 
tion, or a combination of these methods 
may give a fair percentage of success 
over such a period of time. 

The urologist should have an open 
mind regarding the possible benefits to 
be derived from each method of treat- 
ment and in the light of broadening 
experience select without prejudice the 
procedure which gives promise of the 
best chances of relief to the individual, 
remembering that certain operations may 
readily prove to be mutilations, that by 
such the growth may become activated 
and generalized, and that in certain in- 
stances no treatment may be the most 
warranted and humane procedure. Cer- 
tainly, in resection a procedure has 
been added to the possibilities of the 
urologist which gives much comfort 
without extensive surgery. Only time 
will show how permanent this relief may 
prove to be. 


transurethral resec- 
tion OF prostate.— T he liter- 
ature is again filled this year with 
discussions of the results following trans- 
urethral resection of the prostate, and 
there is no question in the minds of most 
men that this method of treatment is 
the choice in carcinoma of the prostate, 
sclerosis of the bladder neck, and small 
median lobes. Many men prefer com- 
plete enucleation by the suprapubic or 
perineal method in all hypertrophied 
prostates larger than Grade II. The 
advantages of resection are thus summed 
up by W. J. Engel (Cleveland Clin. 
Quart. 3:101 (Apr.) 1936). The two 
chief advantages of resection are that 
there is less risk to the patient and the 
morbidity is diminished. 

1. Less risk to the patient. Only 8 
fatalities have occurred in 453 cases, a 
mortality rate of 1.7 per cent. Four 
deaths occurred in the group of 391 
benign cases, a mortality of 1.5 per cent, 
and 3 deaths occurred in the group of 
62 carcinomas, a mortality of 4.8 per 
cent. Most of the fatalities were ob- 
served in the earlier cases and no deaths 
have occurred in the last 206 consecu- 
tive cases of all types. It must be re- 
membered, too, that the whole group 
includes many patients who were over 
80 years of age and whose general con- 
dition would have precluded any other 
type of surgery. No attempt has been 
made to select only the good risk pa- 
tients for this operation. 

2. Diminished morbidity. The aver- 
age hospitalization was 9 days, the short- 
est 4 days and the longest 44 days. 
Convalescence is not prolonged and 
many of the patients have resumed 
normal activities 2 weeks after opera- 
tion. This has a decided economic 
aspect, in that hospital expense is re- 
duced and the patient is able to resume 
his occupation earlier. 
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The preoperative preparation has been 
progressively less rigorous during the 5 
years. Originally, routine preliminary 
catheter drainage was used as for pros- 
tatectomy, but all too often elevation of 
temperature was encountered on the 
second or third day, which is so com- 
monly seen in patients with an inlying 
catheter. This practice, therefore, was 
gradually abandoned, except in the badly 
infected and atonic, chronically over- 
distended bladders. In many of the 
more recent cases the preliminary cysto- 
scopic examination has been dispensed 
with. After general physical examina- 
tion, the patient with a typical history 
of urinary obstruction is admitted to 
the hospital without any preliminai'y 
urethral instrumentation. A blood urea 
determination is made and the kidney 
function is determined by the urea clear- 
ance test. If these show no striking 
variation from normal, the patient is 
sent to the operating room the following 
day, given a spinal anesthetic and all 
preparations are made to proceed with 
the operation. The resectoscope is in- 
troduced, the bladder and bladder neck 
surveyed with the observation telescope 
and, if suitable for resection, the opera- 
tion is proceeded with. If not suitable 
(a circumstance not yet encountered 
since managing cases in this manner), 
the patient has simply been given the 
advantage of a cystoscopic examination 
under anesthesia and, at a later time, 
prostatectomy is carried out. It is actu- 
ally true that patients handled in this 
manner have had less reaction than is 
occasionally seen following cystoscopic 
examination or even simple urethral 
catheterization. It is to be understood 
that this management applies only to 
the average uncomplicated cases which 
constitute, however, a considerable pro- 
portion of patients seen. 

The technic of the operation need not 
be given here, but it should be empha- 


sized that it is not an easy opei-ation to 
perform and, to one who has done both, 
it is decidedly a more difficult procedure 
than prostatectomy. The amount of tis- 
sue to be removed varies according to 
the individual case, but, in every in- 
stance, sufficient tissue must be removed 
to create an unobstriicted channel from 
the trigone of the bladder out to the 
verumontanum. Personal experience 
has shown that bleeding is not a trouble- 
some problem and in only one instance 
has it been necessary to open the blad- 
der suprapubically because of bleeding. 
This occurred 4 years ago, which was 
quite early in our experience with the 
method. Great care must be exercised 
to prevent injury to the external sphinc- 
ter. Not a single instance of urinary 
incontinence has been encountered in 
the entire 453 cases. 

Post operatively, these patieirts have 
very little discomfort and minimum 
sedation is required. The catheter is 
removed routinely on the second day 
following operation and the patient is 
then allowed to get out of bed and to 
have bathroom privileges. The average 
patient will experience some frequency 
and bladder irritability for a few days, 
but ordinarily this subsides quite rapidly. 
Usually, the patients arc dismissed from 
the hospital 5 to 7 days following the 
operation. 

These factors are also emphasized by 
G. J. Thompson and H. A. Buchtel 
(J. Urol. 36:43 (July) 1936), who 
review a series of 200 consecutive cases 
in which more than 25 grams of pros- 
tatic tissue has been removed trans- 
urethrally, while J. W. Davis (Urol, 
and Cutan. Rev. 40:26 (Jan.) 1936) 
states : T ransurethral prostatic resection 
has made it possible to give relief to 
many patients who could not stand an 
open operation. To others it has made 
possible a short period of hospitaliza- 
tion, relief from symptoms, and an early 
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return to work. These are important 
factors which have made this operation 
desirable in the majority of cases. Most 
urologists believe that transurethral re- 
section is among the greatest of the 
advances made in surgery in the past 
decade. 

TESTICLE.— TUMORS.— Ac- 
cording to A. E. Cerf and S. A. Gold- 
man (Urol, and Cutan. Rev. 40:507 
(July) 1936), malignant tumors of the 
testicles occur in 0.5 per cent, of all 
tumors. Their classification is most un- 
satisfactory and Hinman states that for 
practical purposes, the homologous car- 
cinoma (seminoma) and the heterolog- 
ous teratoma are the only testicular 
tumors of clinical importance. Differ- 
entiation from other scrotal tumors is 
necessary and determined by exclusion. 
Gumma of the testicle should always be 
suspected and if antiluetic treatment 
gives no immediate response, the growth 
should be exposed and removed. Both 
radiation and surgery are often indi- 
cated. 

F. Gentil (Arch. ital. di chir. 42 : 501, 
1936) states that seminomas are the 
most common tumors of the testicle and 
have been frequently diagnosed as sar- 
coma. Seminomas of the ovary are con- 
sidered very rare. The preoperative 
diagnosis of seminomas is often made 
by the great radiosensitivity of these 
tumors, and, of course, this is an aid 
in making the diagnosis. Because of 
the ease with which the tumor cells may 
be spread by way of the lymphatics, 
injury of the involved organ must be 
avoided in the operative removal of 
the tumor and should be followed by 
x-ray irradiation of both the operative 
area and the lumbo-aortic region, which 
is the most frequent site of the first 
metastases. 

URETHRA. — RUPTURE.— 

Treatment . — With the advent of the 


automobile and the many subsequent 
accidents, fracture of the pelvis and 
rupture of the urethra have become 
more and more common. The diagnosis 
and the treatment, of course, depends 
upon whether the rupture is anterior or 
posterior to the triangular ligament. 
When the urethral floor is so severely 
traumatized that continuity is destroyed, 
the proximal vesical portion is retracted 
and elevated by the pull of the strong 
fascial attachments of the urogenital 
diaphragm. This injuty must be con- 
sidered in ever 3 ' case of fractured pelvis 
and will happen in man\- cases where 
there is no fracture of the pelvis but 
where the traumatism is directed to the 
perineum. In the mining districts of 
the country' where crushing accidents 
are of common occurrence, the method 
of treatment has been to pass a sound 
into the perinetim from the penile 
urethra and another through a supra- 
pubic wound to the perineum ’I'ia the 
prostatic urethra. Incision is then made 
through the perineum and, b\' using the 
sounds as guides, a large catheter is 
drawn out through the anterior urethra 
and back through the posterior urethra 
into the bladder. The tip in the bladder 
is sewn then to a large suprapubic drain- 
age tube. This splints the urethra and 
permits two-waj' drainage. Both the peri- 
neal woimd and the suprapubic one are 
then drained. The catheter should be left 
in for a period of approximateh' 3 weeks. 

V. J. O’Conor (Surg. Gynec. and 
Obst. 63:198 (Aug.) 1936) offers 
what seems to be a much more advan- 
tageous surgical procedure. He does not 
claim that the method is original. As 
may be seen from the accompanj-ing 
schematic drawings, interlocking sounds 
are passed simultaneously through the 
posterior urethra and anterior urethra 
and joined in such a wa\" that the 
urethrally- introduced member (male 
sound) may be fitted snugly into the 
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sound passed through the bladder neck 
(female sound), thus permitting the 
former to be guided safely into the 
bladder. This prevents opening the 
perineum which, of course, further com- 
plicates the injury. 

A No. 22 F soft rubber catheter is 
then stitched securely over the end of 
the male sound, and the edges of the 


When the catheter has been fixed in 
the urethra in its proper position, the 
bladder is closed in the usual manner 
with a small mushroom catheter in the 
dome of the bladder for immediate 
drainage. The urethral catheter is closed 
for a pei'iod of 5 to 7 days, suprapubic 
drainage being allowed during this time. 
The urethral catheter is then opened. 



Fig. 1. — A. Illustrates interlocking sounds (designed by G. G, Davis) guided through the 
urethra and through the vesical orifice until they are properly joined. B. Position before guiding 
urethral sound into bladder. C. After sound has been guided into bladder. (V. J. O’ Conor: 
Surg. Gynec. and Obst.) 


catheter are tied tightly to approximate 
the taper of the sound closely. This 
facilitates the ease of drawing the 
catheter back through the urethra and 
insures a smooth passage through the 
friable ruptured portion. This step is 
an improvement over the method of 
Davis in which the eyelet portion of the 
catheter is loosely stitched to the sound, 
with the possibility that it may pull loose 
or catch upon the urethral edges during 
withdrawal. 


the bladder is iridgated, and the supra- 
pubic tube is removed. There is rarely 
any suprapubic leakage of urine after 
this time, drainage being adequately 
supplied through the urethral catheter. 
The latter is removed when the supra- 
^pubic wound seems firmly healed, usu- 
ally on the twelfth to the sixteenth day 
after operation. 

The complete restoration of normal 
urinary function and the subsequent 
lack of urethral stricture are the obvious 
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advantages of this method when the re- 
sults are compared with those in patients 
previously operated upon solely through 
the perineum. These patients require 
occasional urethral dilatation, to be sure, 
but they are in no wise the serious 
potential stricture problems that have 
been encountered almost invariably after 
perineal urethrotomy. 

URINARY TRACT INFEC- 
TIONS. — Treatment . — It is a well 
known fact that renal infections are 


hydroxybutyric acid excreted in the 
urine by this altered dietary intake in- 
hibited the growth of the infecting 
organism. It had already been recog- 
nized that in addition to the change of 
diet, an increased acidity of the urine 
was a necessity for successful results. 
Several authors have reported experi- 
ments which showed that bacterial 
growth in the urinary' tract would be 
inhibited by a concentration in the urine 
of 0.5 per cent, beta-hydroxybutyric acid 
and an acidity of the urine of /^H 5.2. 



Fig 2. — Method of suturing catheter to “male” sound so that it may be drawn safely 
through the urethra. (V. J. O’Conor: Surg. Gynec. and Obst.) 


among the most common problems en- 
countered by the physician. Many 
types of organisms attack the renal 
pelvis and parenchyma. Many of these 
are secondary to foci of infection at some 
distant point and it is in these infective 
cases diagnosed and treated early that 
many brilliant results are obtained and 
often surgery is either postponed or 
prevented. During the past few years 
a great deal has been written concerning 
the treatment of renal infections by diets, 
particularly the ketogenic diet. This 
has been used freely at the various lai-ge 
clinics in the country and A. L. Clark 
(J. A. M. A. 107:1280 (Oct. 17) 1936) 
discusses the treatment by the ketogenic 
diet very thoroughly. Fuller, of London, 
was the first to discover that beta- 


The author gives definite specific in- 
formation in 3 dietary group plans with 
the following general instructions : 

1. Satisfactory results cannot be obtained 
unless this diet is followed absolutely as out- 
lined. 

2. All food must be measured carefully 
and accurately. A standard measuring cup, 
teaspoon and tablespoon must be used. 

3. No food or beverage other than that 
listed is to be taken. 

4. Eat no sugars or sweets of any kind. 
Saccharin, a substitute for sugar, may be used. 

5. Coffee, tea and seasonings may be used 
as desired. 

6. Bran wafers must have no food value 
and may be used as desired. 

7. Do not chew gum or tobacco. Smoking 
is permitted. 

8. Water should be taken only in moderate 
amounts. 
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9. ISTo cathartics are to be used other than 
liquid petrolatum or bitter cascara. Magnesia 
magma or other sweet cathartics will cause 
failures. 

10. Take no medicine unless prescribed by 
the physician. 

11. If you become nauseated while on the 
diet, omit a meal or two, take a half glass of 
tomato juice, half an orange or a glass of sour 
lemonade. 

Menu Plan 

Include the following foods daily, and in the 
exact amounts specified : 

Eggs — 2. 

Bacon — 4 strips 6 inches long. 

Vegetables— 1% cups. 

Whipping cream (extra heavy) — cups. 

Butter or oil mayonnaise — S tablespoons. 

Meat — 2^/2 ounces, or 3 x 4 x % inches thick. 

Menus 1, 2, 3 and 4 suggest possible com- 
binations. Many interesting menus may be 
planned, however, when different vegetables 
are used and eggs and cream are prepared in 
various dishes. 


Nesbit suggested applying the acidosis 
and ketosis produced by a starvation 
diet to the treatment of infection of 
the urinary tract. As a result of the 
observations of many authorities, it has 
been definitely proven that this type of 
therapy is extremely valuable in un- 
complicated bacillary infections of the 
urinary tract. Mandelic acid in sev- 
eral forms has proven to be an effective 
urinary antiseptic and should be tried 
before the ketogenic diet, as it is virtu- 
ally impossible to treat ambulatory pa- 
tients effectively by the diet. While, for 
the most part, the acidification of the 
urine is specific for bacillary infections, 
in children it has been used satisfactorily 
in both bacillary and coccic types of 
infection. To treat an adult patient from 
8 to 10 days requires approximately 
100 Gm. (334 ounces) of mandelic acid. 
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BLADDER, — MANDELIC ACID 
AS A URINARY ANTISEPTIC. 

G. Carroll, B. Lewis and L. Kappel (J. 
A. M. A. 107:1796 (Nov. 28) 1936) 
report their clinical experience with 50 
cases of pyuria treated by mandelic acid. 
The results obtained indicate that there 
is a definite value in the drug-, superior 
to all other forms of medication in 
urinary infections. In a surprisingly 
large number of cases in which a highly 
acid urine was obtained, the results were 
most gratifying. 

Apparently the drug is most effective 
against the colon bacillus and less effec- 
tive against the staphylococcus, Bacillus 
proteus and Bacillus pyocyaneus. Recur- 
rence of pus and bacteria, after discon- 
tinuance of the medicine, occurred in 
some instances but yielded promptly 
when again administered. Those nega- 
tive to culture are more likely to remain 
so than those negative only to pus. In 
no instance was any toxic effect or im- 
pairment of function noted during the 
use of the drug. 

The treatment has been conducted in 
the following way : The urine was ex- 
amined microscopically to determine the 
amount of pus and the morphologic ap- 
pearance of the infecting organism. 
Cultures of urine aseptically collected 
by catheterization were made prior to 
and following treatment : The acidity 
of the urine was determined by nitrazine 
paper (Squibb) and nitrazine colorimeter 
charts, which offer a very simple and 


clinically satisfactory method. The 
patient was immediately placed on an 
acid-ash diet and given 2 ammonium 
chloride tablets, 0.5 Gm. (7\:> grains), 
4- times daily. The acidity of the urine 
was tested daiR and when a />H of 5.5 or 
better was attained, which usually" oc- 
curred in 24 hours, mandelic acid was 
prescribed in the following formula : 
mandelic acid 48 Gm, (1% ounces; 
sodium bicarbonate 25.6 Gm. (675 
drams); distilled water 480 c.c. (16 
ounces). A flavoring s^Tup to satisfy 
personal preference was added. In some 
cases nausea, diarrhea or dysuria oc- 
curred. This they considered to be due 
to the ammonium chloride rather than 
to the mandelic acid, since in changing 
to sodium biphosphate the mandelic 
acid could be continued. Wherever an 
alkaline condition persisted, a careful 
recheck of the food taken often dis- 
closed the inclusion of orange or lemon 
juice, spinach, beans, molasses or olives 
in the diet. When these vrere removed 
and the acidifying agent increased, the 
proper pH was established. The medica- 
tion was continued in most cases for a 
week following the finding of a negative 
urine. If a recurrence developed, the 
regimen was repeated. 

Rosenheim states that he has been 
using the ammonium mand elate rec- 
ently, which makes the urine acid with- 
out the necessity of using ammonium 
chloride. However, sodium mandelate 
and ammonium mandelate are quite 

( 451 ) 
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hydroscopic and decompose. This is 
particularly true of ammonium man- 
delate. The mandelic acid is quite stable 
and the most convenient form for the 
druggist. 

According to the authors the results 
obtained in some cases of chronic pyuria 
have been remarkable. Cloudy urine 
that has resisted all form of medication 
has become crystal clear in 4 or 5 days. 

The authors treated 37 cases of Bacil- 
lus coli infection, embracing acute and 
chronic pyelitis, pyelonephritis, vesical 
diverticula, nephroptosis, renal calculus, 
prostatic hypertrophy with retention and 
cystitis. All these became microscopi- 
cally clear under the treatment. Seven 
yielded positive cultures. 

The average number of days of treat- 
ment required to produce negative urines 
was 7.1, The 7 cases of coccic infections, 
although improved, were not made sterile. 
This group is too small to conclude 
definitely that this organism is altogether 
resistant, especially when they are re- 
ported as being affected in vitro. 

Of the 6 cases of Bacillus proteus 
infection, only 1 was made sterile. The 
proteus organism, they find, is most re- 
sistant in the urinary tract. Eighty-one 
per cent, of all colon infections treated 
resulted in sterile cultures. Practically 
all cases improved symptomatically and 
the urines became less cloudy. The 
authors conclude from this survey that a 
urinary infection of a colon bacillus 
type, in which a of 5.5 is obtained, 
may be expected to clear up with the ad- 
ministration of mandelic acid within 4 
to 12 days. 

The authors emphasize that all these 
patients were subjected to careful 
urologic study and the original causative 
factor in producing the pyuria was recog- 
nized and treated in the realization that 
the pyuria was only one manifestation 
pf the trouble. 


CLITORIS. — CANCER. — After 
reporting a case of carcinoma of the 
clitoris, E. Hausen (Arch. Franco-beiges 
de chir. 35:37 (Jan.) 1936) discusses 
at length the incidence, etiology, symp- 
tomatology, evolution, prognosis, and 
treatment of the condition. Pie empha- 
sizes especially the importance of second- 
ary involvement by metastases to the 
lymphatics. His operative treatment is 
based upoia eradication of the lymph 
nodes. 

Primary cancer of the clitoris con- 
stitutes about 4 per cent, of vulvar 
carcinomas. It is the most malignant 
form of vulvar malignancy because of 
the rich blood and lymph supply which 
favors the dissemination of metastases 
to the inguinal and pelvic nodes. 

The presence of metastases in the 
lymph nodes has no relationship to the 
age of the cancer nor to the extent of the 
involvement. Invasion may occur late 
or early. Clinical determination of the 
presence or absence of lymph-node in- 
volvement is difficult if not impossible. 
Plistological examination alone will de- 
cide this question. 

For these reasons, carcinoma of the 
clitoris, like breast cancer, requires early 
radical operation with methodical and 
complete removal of the lymphatics. 
The operation includes two steps: (1) 
removal of the lymph nodes, and (2) re- 
moval of the tumor. Both procedures 
are preferably carried out at one time 
if the condition and age of the patient 
will permit. The author begins his 
operation by removing the superficial and 
deep inguinal and the external iliac 
lymph nodes. If the femoral vein is 
invaded or if the neoplasm cannot be 
dissected away from it, the vein is 
sacrificed. Hausen does not fear gan- 
grene of the leg, as the femoral vein has 
abundant anastomoses. Severing the 
femoral vein provides better access to, 
and facilitates removal of, the retro- 
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crural nodes. The glands, fat, and neo- 
plasm are removed in a single block. 

If circumstances permit, the excision 
is followed by postoperative irradia- 
tion, as this considerably increases the 
incidence of permanent cure. 

DYSMENORRHEA. — Etiology. 
—S. L. Israel (J. A. M. A. 106: 1698 
(May 16) 1936) discusses the various 
theories concerning the etiology of 
primary dysmenorrhea. 

The so-called constitutional inferior 
or the hypersensitive type (Libman) 
has a definitely increased pain reaction 
which may color the symptomatology and 
alter its clinical evaluation. 

A neurogenic basis for primary dys- 
menorrhea has been advanced by some 
who ascribe the etiology to an abnormal 
reactivity of the cervical nerves. That 
nerve irritability or vagotonic spasm of 
the circular musculature of the isthmus 
may be a factor is favored by reports 
of relief through the use premenstru- 
ally of antispasmodics, such as atropine, 
benzyl benzoate and calcium. A suc- 
cessful form of neurosurgical therapy, 
i. e., resection of the superior hypo- 
gastric plexus (presacral nerve), has 
been evolved. That a full measure of 
relief follows such nerve resection is 
not surprising, since the pain-bearing 
fibers are severed. However, it is a 
relatively heroic procedure and should 
be reserved as a last resort in the treat- 
ment of primary dysmenorrhea. Others 
liken the disease to herpes zoster, re- 
garding the ganglions of Frankenhauser 
as the primary seat of disease and the 
pain as an expression of secondary 
neuralgia. In his study of the plexus 
of Frankenhauser following castration, 
Kennedy noted degeneration of the 
ganglion cells characterized by a de- 
crease in the amount of Nissl substance 
and a diminished number of pheochrome 
cells. By the administration of estro- 


genic principle to castrated animals. 
Kennedy' was able to reserve the.?e 
changes, the ganglion cells becoming 
normal. 

Because dy’smenorrheic patients usu- 
ally% if not invariably', present other evi- 
dences of marked instability' of the 
autonomic nervous sy'stem, such as vis- 
ceroptosis, gastrointestinal spasticity’, 
and irritability of the bladder, primary' 
dy'^smenorrhea must be viewed as being 
a local manifestation of a constitutional 
disease. 

The oldest explanation of the origin 
of primary dysmenorrhea is the one 
ascribing the pain to mechanical ob- 
struction of the cervical canal. How- 
ever, it became apparent that not all 
patients with primary* dy’smenorrhea pre- 
sent anatomic obstructions and that 
many patients with acutely anteflexed 
uteri are entirely free from menstrual 
pain. 

In view of the newer knowledge of 
cervical function and the trophic pur- 
poses of the cervical nerves, the relief 
of primary dysmenorrhea following cerv'- 
ical dilatation may be credited to a 
stimulative effect on the ovaries. Such 
a result would be analogous to the 
ovarian reaction produced by mechanical 
or electrical stimulation of the cervix 
in experimental animals (pseudo- 
pregnancy ) . 

Novak and Reymolds attribute pri- 
mary dysmenorrhea to a premenstrual 
imbalance of the two ovarian hormones 
controlling uterine contractions, either 
an excess of estrogenic substance or a 
deficiency of the corpus luteum prin- 
ciple. Under such an abnormal endo- 
crine influence, the endometriums of 
dysmenorrheic women should invariably 
show a deficiency or a total absence of 
the secretory phase. That this is usually 
not the case is shown by a study of the 
premenstrual endometriums in 20 women 
with primary dysmenorrhea, 14 of whom 
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showed normal secretory endometriums 
(progestin phase) . 

Treatment. — According to Israel 
{Ibid.), the use of corpus luteum sub- 
stance in the treatment of primary 
dysmenorrhea was first recommended 
by Novak and Reynolds on the strength 
of their theory. 

Two forms of endocrine therapy have 
been proposed for primary dysmenor- 
rhea, i. e., estrogenic substance and 
(in the absence of progestin commer- 
cially) urinary gonadotropic sub- 
stance. As shown in the present study 
of 39 patients by the author, both forms 
of organotherapy are disappointing. 

Urinary gonadotropic substance 
(antuitrin-S) administered to 10 pa- 
tients cured 1 and temporarily relieved 
3 of dysmenorrhea. 

Kstrogenic principle, given orally 
in small doses (emmenin liquid or 
progynon tablets) to 16 patients, cured 
1 and afforded temporary relief to 3 of 
the patients. 

Estrogenic substance, given hypo- 
dermically in large doses (progynon-B) 
to 13 patients, produced no permanent 
results. Ten patients were temporarily 
relieved and 3 were totally unaffected 
by the therapy. 

According to A. Altschul {Ibid. 106: 
1380 (Apr. 18) 1936), insulin, if prop- 
erly used, is entirely safe. It is too early 
to say definitely whether it is capable 
of altering the patient’s condition so that 
after its use for some time there will be 
permanent absence of pain. The reports 
of its success in this group of cases are 
grati f y ing. 

In the group of cases here reported, 
most of the patients were underweight 
and had a lowered basal metabolic rate. 
None of them showed stigmas of hys- 
teria or psychoneurosis, or evidence of 
other endocrinopathies. The blood sugar 
levels, when taken, were within normal 
limits. No severe insulin shock was en- 


countered. With the exception of case 
5, there was no pathologic condition of 
the pelvis noted, and even in this case, 
with extensive intraabdominal adhesions 
and previous salpingoovarian disorder, 
there was entire absence of menstrual 
pain during the time of insulin ad- 
ministration. 

In 10 of the 12 cases reported, defi- 
nite relief was obtained with insulin, 
either premenstrual 5 to 7 days — 10 
units once or twice a day ; or during 
the pain, 10 units with relief in 20 to 
45 minutes. Patient 4 expressed her 
preference for the jiremenstrual method 
of administration, because it removed 
the anticipation of a painful period. On 
account of her menstrual irregularity 
and the pressure of institutional work, 
she omitted the daily administration be- 
fore her last ])eriod (December, 1935) 
brtt gave herself 10 units with the onset 
of pain. She was completely relieved 
in 20 minutes. 

M. K. Tedstr'om and E. E. Wilson 
(California and West. Med. 44:375 
(May) 1936) find a relationship be- 
tween menstrual hypoglycemia and func- 
tional dysmenorrhea. They tabulate the 
results of their blood sugar studies dur- 
ing menstruation and the results of 
extra carbohydrate feeding in 38 
cases. In every case in which the fast- 
ing blood sugar was low, i. e., below 
80 mg. per 100 c.c., the' individual had 
either menstrual j^ains of varying sever- 
ity <jr complained of marked nervous- 
ness, irritability, weakness, extreme 
hunger or excessive desire for sweets 

2 or 3 days preceding menstruation. 
The treatment of the patients with func- 
tional dysmenorrhea associated with a 
low fasting blood sugar or a low sugar 
curve during menstruation consisted of 
extra carbohydrate feedings beginning 
about 3 days before the onset of the 
menses and continuing through the first 

3 days of the period. It was observed 
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that better results were obtained if the 
extra feedings were taken at intervals 
of 2 or 3 hours during the day rather 
than larger amounts at longer intervals. 
Orange juice was the usual form of 
carbohydrate taken. Karo syrup, dex- 
trose and cane sugar worked equally 
well. These extra carbohydrate feed- 
ings have relieved the premenstrual ten- 
sion and the menstrual pain in about 
80 per cent, of the cases in which they 
have been tried. Eight patients have 
been given 25 c.c. of a 50 per cent, 
solution of dextrose intravenously, with 
immediate relief of menstrual pain. If 
the pain returns, it is usually slight and 
easily controlled by extra carbohydrate 
feedings. Since relief of the menstrual 
discomfort was also obtained by several 
patients with a normal blood sugar, it 
seems wise to try this form of therapy 
in every case of functional dysmenor- 
rhea. 

Through resection of the presacral 
(hypogastric) nerve for the relief of 
dysmenorrhea and pelvic pain, W. T. 
Black (Ann. Surg. 103 : 903 (June) 
1936) obtained excellent results in the 
majority of the 27 cases that he cites. 
There were 9 cases of the essential and 
18 of the acquired type of dysmenor- 
rhea. Fifteen patients suflfered from 
bladder disturbances (dysuria was severe 
in some and milder in character in 
others ) . There were definite pathologic 
changes in 10 cases. In 14, retrodis- 
placements were corrected and appendec- 
tomy and sympathectomy were per- 
formed. Three had a diagnostic dilation 
and curettage and 2 a cauterization of 
the cervix, besides the sympathectomy. 
Postoperative catheterization was neces- 
sary in 13 cases. Seven patients in this 
group had postoperative bleeding in 2 or 
3 days (without pain in 6, slight in 1). 
Three had a single nerve, one a double 
nerve and the remainder a plexiform 
arrangement. Excellent results were ob- 


tained in 21 cases. A marked improve- 
ment was obtained in 5 cases. One 
patient could not be located. Dysmenor- 
rhea was relieved practically 100 per 
cent. 

Bladder symptoms were relieved im- 
mediately, but after a few months some 
complained of a burning on urination. 
This could be due to a recent gonor- 
rheal infection, although the nerve 
supply to the urethra must be con- 
sidered as a possible cause of continued 
complaint. Constipation was not relieved 
in a number of instances ; however, in 
some it was corrected. The sympathetic 
nerve supply is so variable that failure 
to relieve constipation can be ascribed to 
this cause in some cases. IMetrorrhagia 
was relieved in 2 cases. Presacral 
sympathectomy in addition to remov- 
ing and pelvic pathologic changes in 
suitable cases of pelvic pain has in- 
creased the percentage of cures. 

M ENOPAUSE. — Treatment. — 

According to S. Teneff (Ginecologia 
1:851 (Aug.) 1935), the treatment of 
ovarian insufficiency by transfusion is 
more rational and physiological than the 
use of urine or commercial ovarian 
preparations. Since 1932 the author has 
treated 12 patients suffering from seri- 
ous disturbances of the surgical meno- 
pause with transfusions of from 200 to 
300 c.c. of blood from women during 
pregnancy, the premenstrual, menstrual, 
or intermenstrual periods, and from male 
donors. The patients ranged in age from 
28 to 43 years and had been subjected 
to bilateral oophorectomy from 6 months 
to 4 years previously. 

The author concludes that the blood 
of donors during pregnancy and tlie pre- 
menstrual, menstrual, and intermenstrual 
periods has about the same efficacy, caus- 
ing disappearance of the symptoms for 
2 or 3 months. Its most striking effect 
is on the vasomotor phenomena. The 
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blood of male donors attenuates but 
does not abolish the disturbances. The 
action of the transfusions is attributed 
not only to the introduction of large 
quantities of ovarian hormones, but 
especially to the hormones of other 
endocrines which, by their presence and 
independently of their quantity, correct 
the disequilibrium due to castration at 
first temporarily and finally completely. 
As is demonstrated by the results of the 
use of male donors, the female sex hor- 
mones are not necessary if hormonal 
activity is reestablished by the other 
hormones transfused. 

In the radium treatment of meno- 
pausal hemorrhage K. J. Anselmino 
(Zentralbl. f. Gynak. 60:547 (Mar. 7) 
1936) notes that at his clinic the dose 
has been steadily decreased from as 
high as 3000 mg. element hours in 1928 
to around 1000 mg. element hours in 
recent years. 

He always precedes the radium treat- 
ment by a curettage. He then intro- 
duces 50 mg. of radium element, which 
is deposited in units of 10 mg. in 5 silver 
tubes 0.1 mm. in thickness, which in turn 
are enclosed together in a brass con- 
tainer that has a wall thickness of 1.5 
mm. In evaluating the results that were 
obtained at his clinic, he finds that the 
cases that have been treated with doses 
from 800 to 1200 mg. element hours 
react quite favorably to the treatment, 
in that there was only 1 failure in 50 
cases. 

The higher the age of the woman at 
the time of the treatment, the better the 
effect of the rays, i. e., smaller doses 
produce the desired effect. The more 
moderate doses have the advantage of 
not causing complications, there are no 
signs of intoxication, and the symptoms 
of abolished function are mild, i. e., 
somewhat like those of the normal meno- 
pause. Many women complain of leu- 
korrhea after the radium treatment, but 


this disorder usually disappears in sev- 
eral weeks or months. He employs 
radium as a rule only in women over 
42 years of age who have climacteric 
hemorrhages. In these he usually does 
not differentiate whether a glandular 
hyperplasia exists or not. However, in 
the milder cases he usually limits the 
treatment at first merely to a curettage. 
Thus the raditun treatment is usually 
reserved for the more severe cases. For 
younger ‘women he considers surgical 
intervention in the form of a supra- 
vaginal amputation or of a fundus 
resection advisable, in that such inter- 
ventions do not affect the general organ- 
ism as much as an exclusion of the 
ovarian function with radium therapy. 

MENORRHAGIA. — Treatment. 

— It is pointed out by E. Klaften (Wien, 
klin. Wchnschr. 48:1509 (Dec. 6) 
1935) that a number of investigators 
have tried insulin in the treatment of 
menstrual distui'banccs and that he has 
resorted to its use as a prophylactic. 
He found that this treatment normalized 
the flow in some cases of profuse men- 
strual bleedings and particularly in pro- 
longed bleeding. He considers it espe- 
cially important theit the treatment was 
helpful in cases of polymenorrhea. It 
proved possible to prolong the interval 
from 14 to 20, 24, and finally 28 days. 
The interval was normalized and the 
period of bleeding was shortened in 12 
of 15 patients with polymenorrhea and 
hypermcnorrhea, but the intensity of 
the hemorrhage was influenced only in 
half the number. In 12 cases of juvenile 
hemorrhagic metropathy the results were 
likewise favorable, but in preclimacteric 
hemorrhagic metropathy the effect was 
not so good, in that only some of the 
patients responded. The latter were 
usually women who had undergone sur- 
gical treatment for gastrointestinal ulcer 
or for cholelithiasis, All had lost weight 



MEN STRUATION. 


and this emaciation was accompanied by 
menstrual disturbances, i. e., these cases 
were characterized by secondary, in- 
sulogenic menstrual anomalies. 

Another group of women in whom 
polymenorrhea and hypermenorrhea 
were favorably influenced by insulin 
therapy were those who had a heredi- 
tary history of diabetes or later de- 
veloped diabetes. Women of the 
preclimacteric period with hemorrhagic 
metropathy who did not have the afore- 
mentioned symptoms (emaciation, met- 
abolic disturbances, cholecystopathy and 
so on) did not respond so well to 
insulin treatment. 

The insulin dosage was adapted to 
the body weight, the age and the blood 
sugar value. Generally, the daily dose 
varied between 15 and 30 units, but in 
some instances as much as 40 or 50 
units was given. The injections were 
begun 5 days before the expected men- 
struation and were continued for 4 or 
5 days. The author points out that he 
found insulin eflfective also in 2 women 
with emaciation, anorexia and amenor- 
rhea. The mechanism of the insulin 
action is extremely complicated. He 
mentions the metabolic component, the 
regenerative effect, the influence on 
the sympathetic nervous system, on the 
process of follicle maturation, and the 
formation of the corpus luteum. An in- 
fluence on the anterior lobe of the hypo- 
physis is likewise possible. 

MENSTRUATION.— iSffect o£ 
Estrogenic Substance . — The effect of 
estrogenic substances upon menstruation 
was investigated by B. Zondek (Wien, 
klin. Wchnschr. 49:455 (Apr. 10) 
1936), who found that the normal 
menstrual cycle can be inhibited by their 
administration. To produce this result 
it is necessary to administer at least 

70.000 mouse units, but if 200,000 or 

300.000 mouse units is given, the result 
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IS more certain, L c., at least one-third 
of the quantity of substance necessary 
for the proliferation of the uterine 
mucosa must be administered to pro- 
duce amenorrhea. The earlier the ad- 
ministration is begun (best immediateU' 
after menstruation), the more certain is 
the action. The duration of the result- 
ing amenorrhea is not in proportion to 
the dose. The menstruation is retarded 
by from 6 to 70 days. Estrogenic sub- 
stance can inhibit or entirely prevent the 
premenstrual proliferation of the uterine 
mucosa. If estrogenic substance (at 
least 200,000 mouse units) is given at 
the premenstrual phase, the further pro- 
liferation of the uterine mucosa is re- 
tarded. Estrogenic substance inhibits 
also the development of the corpus 
luteum, so that a parenchymatous de- 
generation and shrinkage may be the 
result. The gonadotropic hormones of 
the anterior lobe of the hypophysis are 
involved in the mechanism of the inhi- 
bition (perhaps shift in the proportion 
of follicle stimulating to luteinizing 
factor). This is indicated by the in- 
creased elimination of the follicle stimu- 
lating factor in the amenorrhea produced 
by the administration of estrogenic sub- 
stance. The author emphasizes that 
menstruation is a complex hormone 
process in which the gonadotropic hor- 
mones of the anterior hypophysis as 
well as the ovarian hormones play a 
part. He believes that the production 
of temporary amenorrhea by estrogenic 
substance is of clinical value. 

Effect of Exercise . — It has often 
been claimed that athletic activity is 
beneficial during the menstrual flow. 
M. Nizza (Ginecologia 2:153 (Feb.) 
1936) reports the results of a study of 
50 girls who were actively participating 
in light athletics, such as jumping, run- 
ning, basketball, swimming, canoeing, 
skiing, and tennis. 
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The girls ranged in age between 17 
and 22 years. The youngest was 15 and 
the oldest 24. The author divides them 
into two groups on the basis of their 
training. 

In the first group there were 30 girls 
who had been training 4 or 5 hours a 
week for not more than a year. Among 
these were 10 girls who abstained from 
training during the menses. None of 
the latter experienced disturbances of 
menstruation. One even stated that 
athletics relieved the dysmenorrhea and 
hypermenorrhea of which she had been 
suffering since puberty. The remaining 
20 girls in the first group participated 
in athletic training also dui'ing the 
menses. Of these, 9 had no complaints, 
8 complained of an increased sense of 
fatigue when training during menstrua- 
tion, and 3 stated that during the period 
their vigor was increased. H owever, one 
of the latter stated that during menstru- 
ation she experienced an iiacreascd sense 
of fatigue the day following training 
and that she had been repeatedly 
amenorrheic. 

In the second group were 20 girls 
who had been training for from 7 to 
10 hours a week over a period of sev- 
eral years. Among them were girls who 
had participated in various Olympic 
contests. Training was continued even 
during the menses. Eleven girls did not 
notice any disturbances, but 9 stated that 
they experienced a greater sense of 
fatigue when training during menstrual 
periods. Of the latter, 5 coniplainecl 
of pain in the lower quadrants of the 
abdomen during menstruation, and 2 of 
menorrhagia, headaches, dizziness, and 
nausea. Five of the girls in the second 
group developed various disturbances 
of menstrual function, such as menor- 
rhagia, early monthly onset, and iiro- 
longed flow during their athletic career. 

The author concludes that girls in- 
dulging in athletic activities during 


menstruation are apt to develop disturb- 
ances of this function, because the pelvic 
congestion which occurs at the men- 
strual periods tends to become aggra- 
vated by iiicrcased muscular activity. 
He .sugge.sts, therefore, that activity 
refiuiring excessive muscular work be 
completely a\'oided during menstruation 
INTERMENSTRUAL PAIN.-^ 
By periodic intermenstrual pain is meant 
the recurring disconrfort which some 
women feel half-way between their men- 
.strual period. Alan}’ women can foretell 
to the day the onset of the next menses 
from the date of this periodic inter- 
menstrual pain. 

E. R. Wharton and E. Henriksen 
(J. .\. Af. .\. 107:1425 (Oct. 31) 1936) 
report 61 cases of periodic intermen- 
strual ]Uiin. 'fliirty were, subjected to 
la])arotomy. 

In y patients who were operated on 
while suffering intermenstrual pain there 
was evidence that ovulation • had just 
occurred ruptured follicles with vary- 
ing amounts of free blood in the pelvis. 

Removal of one or both ovaries is 
the only o]>eration that has uniformly 
eliminated the recurring pain. This has 
been the general experience of former 
observers. Excision of the acute rup- 
tured follicle or corpus luteum has 
in .some ca.ses bnnight relief. 

Supravaginal hysterectomy in 2 cases 
had no elTect. In the.se cases the endo- 
metrium was normal. 

t'urettage, cauteidzation of the cervix, 
excision of ohl (Iraafum follicle cysts 
and appendectomy have rarely affected 
the syndrome. 

'I'he pain .seems to occur only during 
ovulation. 'I'hey have never seen it be- 
fore the menarche or after the meno- 
pairse. If the ovaries are inspected dur- 
ing the pain, recent ovulation is found. 

The syndrome is not always persistent. 
In soitie cases it <li.sai)ix‘ared as unex- 
pectedly as it came, untreated or after 
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measures which would ordinarily afford 
no relief. The authors feel, therefore, 
that at times painful ovulation may be 
due to some temporary change, perhaps 
a mechanical, inflammatory or circula- 
tory disturbance, and that it disappears 
when this situation is corrected. Thus, 
occasionally the syndrome has disap- 
peared after the birth of a child, after 
a curettage, after the insertion of a stem 
pessary or even after rest in bed. 

The authors have found no pathologic 
basis or explanation of this syndrome ; 
almost invariably the pelvic organs are 
normal in every particular. 

Women who have painful ovulation 
usually are fertile and bear healthy 
children. Therefore, the syndrome does 
not interfere with the production of 
normal ova. It is an inconvenient syn- 
drome, but interferes with the patient’s 
health only when the pain is severe 
or accompanied by profuse hemorrhage 
from the Graafian follicle. 

OVARY.— TUMORS.—W. Schiller 
(Arch. f. Gynak. 160:344 (Dec. 19) 
1935) points out that the question as to 
the manner of the transformation of the 
sex characters under the influence of 
masculinizing tumors can be answered 
only on the basis of the observations 
and opinions regarding the determina- 
tion of sex. He points out that, whereas 
for a while it was believed that sex is 
determined by the hormones, it has been 
asserted also that the primary fixation 
of sex takes place on the zygotic, 
chromosomal basis. Cytologic studies on 
the sex cells indicated the possibility 
of a progamous and of a syiigamous 
fixation of sexuality ; to be sure, the 
complete postembryonal development and 
maturation of the congenitally condi- 
tioned sex organs and sex characters 
is effected by the influence of hormones. 
The author points out that at present 
it is generally believed that, although 


the hormones exert a protective influ- 
ence on the sexuality, the primary fixa- 
tion of the specific sex characters nevei*- 
theless is lodged in the chromosomes. 
However, experiments have revealed 
that this so-called z\'gotic determination 
is hy no means entirely fixed and 
unchangeable. 

In giving his attention to the mascu- 
linization of women under the influence 
of some ovarian tumors, the author con- 
siders it doubtful that the progamously 
or syngamously determined chromosomal 
constitution can be influenced later by 
internal or external factors. He con- 
siders it more likely that the hormones 
produced by the tumor stimulate and 
develop latent primordiums. He stresses 
that a causal connection between tumor 
and masculinization is definitely proved 
only if the symptoms of masculiniza- 
tion disappear following the extirpation 
of the tumor. Considered from this 
point of view, there are only 3 types 
of tumors that are connected with 
masculinization : ( 1 ) ovarian tumors 

the structure of which resembles the 
male gonad, (2) lutein tumors, and 
(3) adrenal tumors. 

Types, — E. Novak and L. A. Gray 
(Am. J. Obst. and Gynec. 31:213 
(Feb.) 1936) note that while precocious 
puberty may be due to various other 
endocrine lesions, the occurrence of this 
syndrome in association with an ovarian 
tumor should at once lead to the suspi- 
cion of a granulosa- cell tumor. This 
suspicion will usually be proved correct. 
When curettage in cases of uterine 
bleeding occurring in women long after 
the menopause yields a typical endo- 
metrial hyperplasia, a granulosa-cell car- 
cinoma should be suspected even if, as 
in very stout patients, the lesion cannot 
be felt. If a tumor can be palpated, the 
suspicion becomes almost a certainty. 

During reproductive life the symptoms 
produced by granulosa-cell cancer, aside 
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from those of ovarian tumors in general, 
are similar to those characterizing the 
more common type of hyperestrinism. 
Menstruation is usually excessive, often 
irregular, and sometimes normal, and 
long periods of amenorrhea are not 
uncommon. 

While in most cases the microscopic 
examination of granulosa-cell cancer can 
be made from the morphological and 
growth characteristics of the granulosal 
cells, many such cancers will be over- 
looked unless one is familiar with the 
numerous patterns produced by the con- 
nective tissue changes and the apparent 
intermutability of the epithelial and con- 
nective derivatives of the progranulosal 
ovarian mesenchyme. 

Arrhenoblastoma should always be 
suspected when an ovarian tumor is 
demonstrated in a woman who, previ- 
ously of the normal feminine type, has 
exhibited symptoms of defeminization 
or masculinization. 

Dysgerminoma, on the other hand, 
often occurs is sexually subnormal or 
pseudohermaphroditic persons. As it 
has nothing to do with the production 
of manifestations of sexual subnormal- 
ity or pseudohermaphroditism, the latter 
do not regress after its removal. 

The Brenner tumor of the pure or 
solid type is readily recognizable, but 
the fact that the same histogenetic factor 
is concerned in the more and more fre- 
quently reported fibroma ovarii adeno- 
cysticum and also in at least a small 
proportion of serous and pseudomucin- 
ous cystadenomas must be borne in mind. 

The usual block or two made from 
ovarian tumors for pathological study 
is often not sufficient for recognition 
of the nature of the neoplasm. In the 
study of many tumors, such as those 
which are discussed in this article, ex- 
amination of sections from many parts 
of the growth is always desirable and 
very often essential for diagnosis. 


Kruicenberg Tumors. — These tumors 
represent ovarian nietastases of epithe- 
liomas of the digestive tract. R. Crousse 
and A. Du^jont ( Bi-uxelles-med. 15:902 
(June 16) 1935; 931 (June 23) 1935) 
report 32 cases, including 9 personal 
cases ; 3 of which are given in detail. 

They state that Krukenberg tumors 
are usually bilateral. As a rule, the 
tumor on the right side is larger than 
that on the left. The neoplasms are 
usually of an elastic consistency and 
frequently show cystic areas. They are 
surrounded by a capsule and on section 
show hard whitish and softer yellow 
necrotic areas. Krukenbei-g, who first 
desci'ibed these tumors in 1895, regarded 
them as primary, but subsequent studies 
have shown them to be secondary to 
tumors in the digestive tract. In the 
authors’ cases and the other cases tabu- 
lated, the primary tumor was in the 
stonicich. While the stomach is its most 
common site, it may occur also in some 
other part of the gastrointestinal tract. 

Krukenberg tumors occur usually in 
young women, in the period of full 
sexual activity. Of the authors’ 9 pa- 
tients, 5 were under 40 years of age. 

While in some cases the gastrointes- 
tinal cancer is diagnosed and perhaps 
operated upon and the symptoms of the 
ovarian tumors develop subsequently, in 
the majority the first symptoms are due 
to the ovarian tumors, the digestive 
symptoms are slight, and the primary 
tumor is discovered only after a correct 
diagnosis of the nature of the ovarian 
tumor has been made. Of the 3 cases 
reported in detail, the first was of the 
latter type. In the second, the symptoms 
of ovarian tumor developed 3 years 
after gastrectomy. In the third, the 
ovarian tumors were found at autopsy 
after a palliative operation for a gastric 
cancer that had caused symptoms for 
years. 
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The ovarian symptoms are relatively 
slight. The most frequent sign is 
amenorrhea. This is a relatively late 
sign caused by considerable destruction 
of the ovarian tissue. Menorrhagia and 
metorrhagia are rare. Often the first 
sign noted is enlargement of the ab- 
domen. This is due not only to the 
growth of the tumors, but also to the 
concomitant ascites. 

Bimanual examination discloses usu- 
ally a bilateral mass which, as a rule, 
is definitely separated from the uterus. 
This mass is usually hard and nodular. 
If its situation in relation to the uterus 
cannot be definitely determined by bi- 
manual examination, hysterography will 
show the uterine cavity to be normal. 

Histologically, ovarian tumors of the 
Krukenberg type consist of an invasion 
of the ovarian parench 3 mia by epithelial 
cells of two types. In one type the epi- 
thelial cells are isolated, smaller than 
those of the ovarian stroma, but with 
large nuclei often in active mitosis. 
These cells often secrete mucus which 
accumulates within the cell, pushing the 
protoplasm toward the periphery. In 
the second type of invasion the cells 
are not isolated, but grouped in masses, 
sometimes with irregular glandular cavi- 
ties, and form more or less typical 
glandular epithelioma. In this type, the 
mucus sometimes escapes from the cells, 
forming plaques in the surrounding con- 
nective tissue. The ovarian stroma in 
contact with the cancer cells reacts by 
an increase in fibrocytes, which form a 
structure resembling that of fusocellu- 
lar sarcoma. It was this characteristic 
that led Krukenberg to consider these 
tumors to be of the digestive tract. Of 
3 of the authors’ cases in which the 
nature of the primary (gastric) tumor 
was determined, the examination re- 
vealed a diffuse epithelioma in one case, 
linitis plastica in one, and an atypical 
glandular epithelioma in the third. 


The prognosis of Krukenberg tumors 
of the ovary is definitely poor. At least 
two-thirds of the patients die within a 
few months after operation. The diag- 
nosis is usually made late, because svmp- 
toms are slight, and when operation is 
done, only the OA^arian tumors are re- 
moved, as a rule, the primary tumor 
being overlooked or considered inoper- 
able. In only a few cases has operation 
been done on both the ovarian and 
primary growths at one time or within 
a short interval. In 2 or 3 of the authors’ 
cases in which gastrectomy was done, the 
patient was not kept under observation. 
In 1 case death occurred at the end of 
6 months and the ovarian tumors were 
found at autopsy. One patient returned 
to the hospital 3 years later with inoper- 
able Krukenberg tumors. The third pa- 
tient was found to have bilateral ovarian 
tumors a year after the gastrectomy. 
The tumors were removed, although 
large. This patient is living and well 
9 months after the operation. None of 
the authors’ cases had radical operations 
on both the primary and the secondary 
tumors within a short period. Gastrec- 
tomy was done first and then hysterec- 
tomy. Unless such radical operations 
are possible, cure cannot be expected. 

TRANSPLANTATION.~-B. 
Solomons (J. Obst. and G 3 maec. Brit. 
Emp. 3:487 (June) 1936) reports the 
case of a married woman, aged 28, who 
gave a history of ovaritis as a compli- 
cation of mumps and a gynecologic op- 
eration in 1930, when an ovarian cyst 
with the ovary was removed. She was 
in a highly neurotic condition, had not 
menstruated for 3 years, and had lost 
all feeling of sex. Examination at the 
time (August, 1933) revealed a normal 
pelvis. She was admitted to the hospital 
and numerous endocrine products were 
injected without the desired effect, i. e., 
to bring about menstruation. On July 
21, 1935, the abdomen was opened. A 
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very small uterus was found. The ovary 
had apparently been removed on the left 
side, and the ovary on the right side 
was slightly cystic and adherent to the 
broad ligament. The uterus was then 
split and the endometrium exposed. It 
was very atrophic in appearance. A piece 
of endometrium was dissected from a 
uterus removed for multiple fibroids 
from a woman of 34 immediately prior 
to the operation and was grafted into 
the uterus of the patient by means of 
fine interrupted catgut sutures. In addi- 
tion, a ' piece of ovary which was at- 
tached to the removed uterus was placed 
in the right rectus muscle. On Sep- 
tember 25th, two months after the op- 
eration, the first menstruation ensued, 
lasted 3 days and has been regular since. 

E. Douay (Mem. Acad, de chir. '62: 
439 (Mar. 25) 1936) presents a study 
of 128 cases in which grafting of auto- 
genous ovarian tissue was done after 
hysterectomy with oophorectomy per- 
formed at the Broca Hospital in the 
period from 1929 to 1934. 

In all of the cases the graft was taken 
either during operation from the re- 
moved ovary which was placed in a 
sterile towel or after operation from the 
ovary which was placed in a sterile dish. 
In 60 per cent, of the cases in which 
the graft appeared healthy, the hyster- 
ectomy was done for fibroma, cancer, 
salpingitis, or hematocele. When the 
ovary was small, it was divided through 
its greatest diameter to make 2 grafts 
(68 cases). When it was large, only a 
part of it was used, each graft repre- 
senting one-fourth of the gland (9 
cases). In 40 per cent, of the cases the 
grafted ovary was pathological. In 25 
cases, it was infected ; in 13, sclerocystic ; 
and in 5, sclerotic. In 3 cases there were 
bilateral ovarian cysts. In 5 cases, tu- 
berculous salpingitis was present, but 
the ovary was free from manifest tuber- 
culosis. The pathological grafts were 


well tolerated. In all cases bilateral 
grafting was done. In none was a graft 
expelled. The resistance and vitality of 
ovarian tissue are remarkable. The ac- 
tivity of the pathological grafts was no 
less than that of the normal grafts. 

The grafting is simple and can be 
done quickly. 

Technic . — A 2-cm. incision having been made 
in the inguinal region, Kocher forceps are in- 
troduced through the wound, advanced obliquely 
downward and inward toward the labium 
majus to a depth of from 4 to 6 cm., and then 
opened to create a bed in the tissue to receive 
the graft. The graft is then introduced to the 
bottom of the tract with the forceps, its oozing 
surface posterior. The operation is concluded 
by the introduction of a suture in the skin. It 
consumes only a minute. 

With the graft in this region, it is 
quite easy to control its growth and 
condition and, if necessary, to cut it out. 
The implantation of a graft from the 
same ovary on each side increases the 
chance of success. Often grafts func- 
tion alternately, one every other month. 
By the described route of implantation 
the graft is protected from infection 
through comnuinication with the opera- 
tive field. 

After the operation the labia swell. 
A hematoma may form, but is soon 
resorbed. In cases of hot^ painful swell- 
iyiQi moist compresses will give relief. 
During the first months following the 
operation the graft may decrease in size. 
Castration symptoms develop in 65 per 
cent, of the cases. The first signs of 
activity of the graft, i, swelling of 
the graft and sensitivity of the region 
of implantation, usually a]:>pear from 3 
to 4 months after the opei-ation. How- 
ever, in about 8 per cent, of the reviewed 
cases they appeared the first month and 
in 2 cases not until the twelfth month. 
Treatment with extract of the anterior 
lobe pituitary gland or ovarian ex- 
tract will hasten the stage of activity. 
When 2 grafts have been implanted ac- 
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tivity is usually bilateral and regularly 
alternative. Occasionally it is greater on 
one side than the other. In some cases 
it may be unilateral and occur every 
month or every two months. It may be 
accompanied by transitory swelling. The 
enlargement persists for from four to 
seven days and is followed by a period 
of resorption lasting for a week, the 
whole process taking from fifteen to 
twenty days. 

As soon as the graft begins to enlarge 
the castration symptoms begin to sub- 
side. In 99 per cent, of the reviewed 
cases more or less complete hormone 
equilibrium, and sometimes even hyper- 
function, ensued. The improvement in 
the general condition resulting from 
such grafting is marked and greater 
than that obtained by the usual endo- 
crine therapy. The graft must be placed 
so that it will be protected against 
pressure from the clothing and will not 
cause inconvenience in the sitting posi- 
tion or in intercourse. The patient must 
be informed of the monthly swelling, or 
operation for a suspected pathological 
condition may be done. 

If the swelling is annoying and ex- 
cessive, puncture and evacuation o£ 
the follicular cyst will prove bene- 
ficial. From 5 to 15 c.c. of fluid may 
be withdrawn. In 13 per cent, of cases 
there are periods of hypofunction with 
corresponding symptoins, and in 12 per 
cent., periods of hyperfunction. Re- 
moval of the graft for excessive swell- 
ing produces castration symptoms. In 
14 (11 per cent.) of the reviewed cases 
the grafts atrophied without becoming 
active. In 14 cases, activity persisted for 
from 3 to 6 years ; in 20, for from 2 to 
3 yeai's ; in 15, for from 6 months to 2 
years ; and in 9 for less than 6 months. 

The incidence of failure increased 
with the patient's age. Nevertheless the 
results were sufficiently encouraging to 
justify such grafting at the time of the 


menopause. Grafts implanted after 
hysterectomy for fibroma give less fav- 
orable results than those implanted fol- 
lowing hysterectomy for carcinoma. The 
transplantation of an infected ovar\’ is 
associated with little risk of infection. 

In 70 per cent, of cases castration symp- 
toms de\’elop when the grafts cease 
functioning. Hormone therapy will re- 
lieve them and may even reactivate the 
graft. Conservation of the uterus seems 
to favor vitality of the grafts. 

PELVIC INFLAMMATION.— 
Treatment. — The treatment of pelvic 
inflammation by iontophoresis of 
acetyl - beta - methylcholine - chloride 
(mecholyl) is discussed by A. Jacoby 
(Am. J. Obst. and Gj-nec. 31 :93 (Jan.) 
1936). Recently a group of drugs has 
been made available, each of which pro- 
duces vasodilatation and thus induces 
hyperemia. Of these acetyl-beta-methyl- 
choline-chloride, the latest compound 
produced, seems to be the most effective. 

When applied locally by iontophoresis, 
there is some general reaction, but a 
much more pronounced effect is noted 
at the site of application. This is par- 
ticularly true in doses of 0.2 to 0.3 Gm. 
(3 to 5 grains). When applied to the 
skin, the drug causes a rise in skin 
temperature for 2 to 8 hours, marked 
sweating for 4 to 10 hours, slight red- 
ness, a faster rate of capillary flow, and 
a slight increase in the white blood 
cell count. The marked vasodilatation 
is due chiefly to its effect on the 
arterioles. 

The following technic is employed : 

With the patient in the lithotomy position, a 
bivalve speculum is inserted and the vaginal 
vault exposed. All excess of secretion is wiped 
away. Several thicknesses of gauze 6 inches 
square are soaked in 20 c.c. (5 drams) of a 
1 per cent, solution of acetyl-beta-methylcho- 
line-chloride, prepared by dissolving 1 Gm. (15 
grains) of drug in 100 c.c. (3% ounces) of 
distilled water. This square of impregna.ted 
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gauze is carefully spread out against the entire 
vault of the vagina. A thin vaginal electrode, 
with the active end wrapped in gauze and 
soaked in the 1 per cent, choline solution is 
placed firmly against the gauze pack. The 
speculum is withdrawn, leaving the electrode 
in place. This electrode is attached to the 
positive pole of a galvanic apparatus. A flat 
dispersive pad 6 by 8 inches, well moistened 
in warm water, is placed on the lower abdomen 
and connected to the negative pole. To insure 
an even contact, a sandbag is placed over the 
negative pad and the patient is directed to press 
it firmly against the skin. The current is turned 
on gradually until 15 or 20 milliamperes are 
used, and allowed to flow for 20 to 30 minutes. 
The current is then slowly shut off and the 
electrode and vaginal gauze removed. The 
amount of acetyl-beta-methylcholine-chloride 
thus introduced has been found to be 31 per 
cent., or 62 mg. (1 grain). Allowing for the 
small quantity which adheres to the vaginal 
wall, this corresponds closely with the esti- 
mated amount of 24 per cent., or 48 mg. (54 
grain), which should theoretically be intro- 
duced by this technic. No douches are pre- 
scribed at any time. The treatment is repeated 
every other day. No local reaction is noticed 
by the patient, but there is usually a general- 
ized sweating, flushing, and sense of warmth, 
with marked salivation during the treatment. 
In some instances there is an initial drop of 
blood-pressure. When the general reaction is 
too pronounced, the application is interrupted, 
and 1/150 grain (0.45 mg.) atropine sulphate 
is given hypodermically. This acts as a physio- 
logic antidote and immediately counteracts all 
untoward symptoms. 

Of the 10 patients treated by the ion- 
tophoresis of acetyl-beta-methylcholine- 
chloride, 7 with extensive pelvic in- 
flammation were completely cured. In 
several, concomitant painful menstrua- 
tion was relieved. No effect was pro- 
duced on nabothian follicle cysts, small 
cystic degeneration of the ovaries, or 
large ovarian cysts. Further investiga- 
tions to more completely define the uses 
and limitations of this treatment are 
in progress. So far as can be judged 
from a small number of cases, it is likely 
that this method of treatment is an 
effective agent in promoting the rapid 
absorption of inflammatory pelvic ex- 


udates, with incidental relief of symp- 
toms. It produces no change in pro- 
ductive pathologic conditions. It seems 
to be superior in .its effects to other 
methods of exciting pelvic hyperemia, 
because it has a much more sustained 
physiologic action. 

STERILITY.— osis. — Meth- 
ods in sperm analyses and evaluation of 
therapeutic procedures are discussed by 
R. S. Hotchkiss ( J. A. M. A. 107 ; 
1849 (Dec. 5) 1936). 

The appraisal of the semen consti- 
tutes the chief and final index of male 
fertility, and the clinician must be able 
to recognize relative degrees of seminal 
deficiency and learn to correlate these 
with the clinical data to determine 
whether the husband is the chief or con- 
tributing factor to the barren marriage. 

If it is borne in mind that spermatozoa 
are able to exhibit motility longer in low 
temperatures than at body heat and that 
the ingredients of the average condom 
are hostile to their life, much error and 
confusion will be avoided by proper in- 
structions relative to the methods of 
collecting the semen for analysis. 

Following a period of 3 days’ abstin- 
ence, the ejaculation is collected directly 
into a wide-mouth glass container and 
allowed to remain at room temperature 
or lower until delivered, within 1 or 2 
hours, to the examiner. An active speci- 
men will exhibit motility for 30 hours 
or longer under these conditions. 

A routine semen analysis should in- 
clude the following details : 

1. The average volume of the ejacu- 
late is from 3 to 4 c.c. Variations from 
1 or 2 drops to 10 c.c. are encountered. 
Specimens of less than 0.5 in amount fail 
to produce an adequate seminal pool, 
which ordinarily provides a medium 
for the survival and protection of the 
sensitive sperm. 
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2. The appearance and viscosity of 
the fresh ejaculate is entirely different 
from that one-half-hour old. Self lique- 
faction is then completed, much to the 
benefit of motility of the sperm. If the 
eventual motility is of a good grade, it 
is likely that variations in viscosity have 
little or no clinical significance. 

3. The j&H of a seminal specimen 
usually falls within the range of from 
7.7 to 8.5. If no motility is found, it is 
of particular importance to obtain a pH. 
determination, for in rare instances a 
shift to a low reading of 6.0 and 6.2 has 
been found to be associated with 
necrospermia. 

4. Interval examinations are made 
to determine the viability of the sperm, 
which is usually about 24 hours at room 
temperature. 

5. The number of spermatozoa is de- 
termined by the use of the usual equip- 
ment for counting blood cells. A sodium 
bicarbonate-phenol solution is used as the 
diluent ; it destroys motility to permit an 
accurate estimation of the cells present 
in each cubic centimeter and in the total 
ejaculate. The average fertile male will 
produce from 100,000,000 to 150,000,000 
spermatozoa per cubic centimeter or 
from 400,000,000 to 500,000,000 in the 
total ejaculate. One group of eminent 
authorities state that in their experience 
pregnancy does not occur if the cell 
count is below 60,000,000 per cubic 
centimeter. 

The author believes the more reliable 
and consistent cell counts have been 
on the basis of cells present in the total 
volume of the ejaculate rather than in 
units of cubic centimeters. The bulk of 
the semen undoubtedly originates in the 
prostate and seminal vesicles, and varia- 
tions in the amounts of these secretions 
will accordingly dilute or concentrate 
the specimen. In the former instances an 
apparent deficiency may be inferred if 
the cell count is expressed in cubic 


centimeters, whereas the number of 
sperm in the total ejaculate may prove 
to be normal. 

6. The examiner must be familiar 
with the variations in the morphologv of 
the spermatozoa just as the hematologist 
is conversant with blood cytologv. A 
stained smear is prepared and the per- 
centage of atypical cells is established 
by count. If some of the more compli- 
cated stains are not available, the Gram 
stain gives a fair visualization of the 
cell structure after proper fixation. 
Moench has evidence that leads him to 
believe that if more than 20 per cent, 
of the cells have abnormal form, sterility 
or miscarriage will result. 

Etiology. — S. R. Meaker {Ibid. 107 : 
1847 (Dec. 5) 1936) discusses the 

newer ideas of the gynecologic aspect 
of human sterility. These new ideas may 
be reduced to 3 fundamental principles. 

First, in the great majority of cases 
of human infertility the cause of that 
defect is not some single abnormality, 
but rather the summation or totality of 
several factors. Complete diagnostic 
studies show that the average childless 
couple presents 4.79 factors, each of 
which diminishes to some extent their 
capacity for conception. Factors of ab- 
solute sterility, such as closed tubes, 
are found in only about 30 per cent, of 
clinical cases. Seventy per cent, of 
couples who apply for the relief of child- 
lessness show no single condition that 
would account for their difficulty. 

Second, the multiple factors involved 
are partly genital and partly constitu- 
tional. In Meaker’s opinion, the general 
or constitutional condition is fully as 
important as the local or genital condi- 
tion with relation to the fertility of an 
individual. States of constitutional de- 
pression include not only endocrine 
insufficiencies, but also various non- 
endocrine conditions, such as chronic in- 
toxication, metabolic disturbances of 
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extrinsic origin, debility, and general 
inferiority. 

Third, the several factors present in 
each case are seldom limited to one 
partner. Meaker finds that among the 
couples who consult him, only about 10 
per cent, of the husbands and 5 per cent, 
of the wives are free from all objectively 
demonstrable evidence of infertility. 

In the female, genital hypoplasia is 
important. Numbers of women possess 
genital organs scarcely developed beyond 
that stage of differentiation which would 
be normal in a 10-year-old girl. Hypo- 
plasia is inimical to fertility in several 
respects, chiefly as regards immaturity 
of the ovaries, which ovulate imperfectly 
if at all. 

Second, the endocervical mucus is 
often so thick and tenacious that 
spermatozoa are unable to penetrate it. 
Faults of this sort are demonstrated by 
postcoital examination, a test which 
should always be performed, though it 
never eliminates the need for study of 
a condom specimen. Abnormal viscosity 
oj the endocervical secretions may de- 
rive from several causes, among which 
the commonest are poor drainage, due to 
a pinhole os externum and endocervical 
infection. Faulty sex hygiene, with re- 
sultant chronic passive congestion, is a 
factor never to be overlooked. 

Third, partial or complete obstruction 
of the Fallopian tubes constitutes an 
obvious impediment to conception. No 
doubt gonorrhea plays the major role in 
producing this particularly unfortunate 
factor. Nevertheless, other causes are 
to be considered ; developmental de- 
fects, for example, and nonvenereal 
inflammations . 

Fourth, the last, there is the serious 
matter of deficient oogenesis. Not only 
must the ovary be mechanically free to 
liberate mature egg cells, but the gland 
must also be able to create that divine 
spark, that sum total of hormones, which 


will endow the ovum with adequate 
vitality. Many an ovary is inhibited on 
purely mechanical grounds when reten- 
tion cysts or a thick tunica albuginea 
interferes with the normal maturation 
and rupture of follicles. It may also 
happen that Graafian follicles are absent 
in some generally depressed state, most 
often in an absence of that stimulation 
which should normally come to the 
ovary from the anterior lobe of the 
pituitary. 

The author’s clinic has used for 10 
years a measurement which is called 
the uterine index. This is an expression 
of the ratio between the length of the 
uterine body and the length of the 
cervix; the relation is 0.25 in infantile 
cases and 0.75 or more in cases in which 
normal development has been attained. 
Figures thus obtained are far more 
significant than a casual notation of such 
stigmas as an elongated and anteflexed 
cervix. 

A follicular cycle, Meaker claims, even 
though abortive, may still produce a 
certain number of kxtein cells. He, there- 
fore, does not accept witlunit some ques- 
tion the conclusions based on endometrial 
biopsies, however well they appear to 
indicate successive events in the physi- 
ologic program of the ovary. 

Treatment . — In the gynecologic field, 
Meaker (Ibid.) states that methods of 
treatment are fairly well standardized. 
Endocervical infections may be cured 
with the cautery, and if a pinhole os 
prevents free draiirage of the secretions, 
a small posterior median discission can 
be done. Insufflation of gas and in- 
jection of iodized oil relieve many 
partial tubal obstructions ; in fimbriated- 
end occlusions, salpingostomy is a 
valuable procedure, provided this is in- 
variably accompanied by postoperative 
measures that will maintain the estab- 
lished patency. Deficient oogenesis calls 
for the services of the endocrinologist 
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or of the internist more often than for 
those of the gynecologist. Conservative 
operations on the ovaries, notably the 
resection of retention cysts, are of 
great utility for the purpose of restor- 
ing normal follicular function. The 
factor of hypoplasia remains exceedingly 
difficult to manage in the adult patient, 
in whom all developmental urge or 
growth impulse has been lost. But there 
exists in this connection a brilliant op- 
portunity to practice preventive gyne- 
cology, for it appears that most of such 
developmental arrests can be foreseen 
and forestalled by proper attention to 
the menstrual behavior and to the general 
health of the adolescent girl. 

F. C. van Tongeren (Gynec. et obst. 
33:239 (Mar.) 1936) recommends 
sounding of the uterus for cases in 
which no absolute cause for the sterility 
can be demonstrated by pelvic examina- 
tion. The technic is simple, and, when 
carried out with precautions for asepsis, 
without danger. It is contraindicated by 
symptoms indicative of inflammation, 
such as pain, an abnormal discharge, and 
erosin. Bilateral salpingitis, of course, 
renders it of no avail. 

As a result of this treatment, 52.2 
per cent, of 67 women who had been 
sterile for more than 2 years and 35.6 
per cent, of 39 with primary sterility 
became pregnant. Pregnancy took place 
soon after the treatment. Of the women 
who had been sterile for more than 2 
years, 41.8 per cent., and of those with 
primary sterility, 23 per cent., became 
pregnant within 6 months. The described 
treatment was of value also in sterility 
associated with retrodisplacement of the 
uterus. Of 11 women treated unsuc- 
cessfully with a pessary to correct the 
retroversion, 5 became pregnant after 
sounding of the uterus. 

The most favorable time for the pro- 
cedure is about the tenth day of the 
cycle — ^before, rather than after, ovula- 


tion. At this time the chances are most 
favorable for immediate results and 
there is little risk of interrupting an 
early pregnancy. The author attributes 
the good results to dilatation of both the 
external and internal os. Strictures at 
these points frequently cause sterilit3% 
as the3' prevent adequate uterine drain- 
age (menstrual blood, cervical secre- 
tions) . Stagnating secretions, such as are 
present especialF in the infantile uterus 
with an elongated cervix and in certain 
uteri with retrodisplacement, destroy the 
spermatozoa. 

When sterility persists for more than 
6 months after this treatment, sperm 
examination, salpingography, and trans- 
uterine insufflation are advisable. The 
author emphasizes that too definite con- 
clusions should not be drawn from a 
single sperm examination, as pregnanc3' 
has been known to occur in women 
whose husbands had been considered 
sterile because a single semen examina- 
tion had shown paucity or absence of 
motile spermatozoa. He believes that 
insufflation and salpingography may 
have a therapeutic effect by breaking 
down mild tubal adhesions. Salpingos- 
tomy, stomatoplasty, and other plastic 
procedures are occasionally successful. 

STERILIZATION. — C. B. Lull 
(Am. J. Obst. and G3’-nec. 31 : 101 
(Jan.) 1936) reports an analysis of 223 
cases of surgical sterilization. Of these 
patients there were sterilized at Cesarean 
section. 111 or 0.64 per cent. ; at hystero- 
tomy, 19 or 0.11 per cent.; and at 
gynecologic operation, 93 or 0.54 per 
cent. 

The procedure consists simply in pick- 
ing up the middle portion of each 
Fallopian tube, ligating it with an ab- 
sorbable suture, and then resecting the 
loop. The importance of using an ab- 
sorbable suture cannot be stressed too 
much, because when a silk ligature is 
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used the chances of fistula formation are 
unquestionably increased. Practically no 
bleeding occurs, although when doing 
this by the vaginal route some tearing 
of the mesosalpinx may occur and give 
rise to moderate hemorrhage. Lull has 
never observed hemorrhage in doing this 
operation by the abdominal route which 
required any extensive ligation or resec- 
tion of the tube. At subsequent laparo- 
tomy upon 4 of the patients in this series, 
it was definitely demonstrated that the 
cut ends had drawn apart and that the 
plastic exudate of the peritoneum had 
become organized in such a manner that 
it did not seem possible for a fistula 
to occur. Both ends of the tubes were 
shrunk up to a very narrow strand. 
In addition to having the opportunity 
of studying these cases at subsequent 
operation, the writer injected lipiodol 
into the uterine cavity of many of them. 
In no cases was there any escape of 
lipiodol from the uterine cavity. 

Because of its simplicity and safety, 
and because there have been no known 
failures up to the present time, the 
author feels that it is also a secure 
operation to perform. 

This operation can be done vaginally 
as well as abdominally. 

Five deaths occurred in this series ; all 
were either bad operative risks or death 
was caused by some of the accidents of 
postoperative convalescence. 

UTERINE CERVIX. — IN- 
FLAMMATION. — Treatment. — C. 

D. Hoffmann ( J, Florida M. A. 23 : 81 
(Aug.) 1936) states that in any treat- 
ment for chronic cerzficitis with erosion, 
eversion or laceration, the histopathology 
of the condition must be borne in mind, 
i. e., the malarrangement of the columnar 
and squamous epithelium. Whatever 
line of treatment is adopted, success will 
not be reached until the pathologic con- 
dition is corrected and the underlying 


and superficial tissues are restored to 
their normal arrangements and cell 
layers. 

Among the plans of treatment are (1) 
the various chemical applications with or 
without tamponage, (2) electrical cauter- 
izations, (3) coagulations, (4) radium, 
(5) surgical and, last but not least, 
the Crossen conization with the cutting 
electrode. The author evaluates these 
different methods and states that at his 
hospital conization with the Crossen 
loop has been done with good success. 
The technic is that used in the Hyams 
loop method but has the distinct ad- 
vantage over the latter of accomplish- 
ing in one revolution what would take 
many revolutions for the Hyams loop. 
The operation with the Crossen loop re- 
quires less than one minute and gives 
a cleanly coned out operative field. It is 
very unusual for any free bleeding to 
occur and rarely, if ever, are sutures 
required. If the conization is properly 
done and the current is not too hot, little 
scar tissue is encountered. The author 
dilates the cervix to about twice its size 
before conization. He feels that in this 
way the infected tissue is packed to- 
gether, the extra edema is pushed out 
of the tissue and there is not the danger 
of taking out more than the desired 
amount of normal tissue at the base of 
the infected tissue. Other advantages 
of the conization method, besides the 
assurance of getting the disease tissue 
and the reduced amount of cicatricial 
tissue postoperatively, are that it is an 
ideal method of removing tissue for 
biopsy, the hospitalization is from 36 
to 72 hours, and there is little loss of 
blood and no shock to the patient. 

The author observed more than 200 
of these cases all the way from op- 
eration through the various stages of 
healing. Ordinarily the slough has com- 
pletely gone in from 7 to 10 days, leav- 
ing a clean nonirritated cervix. The 
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cervix at the end of three weeks presents 
the clean regular appearance of the 
nulliparous cervix. 

L. S. Kritschewsky and E. Werbatus 
(Monatschr. f. Geburtsh. u. Gynak. 101 : 
346 (Mar.) 1936) employ ammonia 
silver salt solutions in the treatment 
of end o cervicitis and in cervical .erosions. 
They use a 1 : 20,000 solution in boiled 
water. Following a preliminary vaginal 
douche with 1 liter of this solution, the 
vaginal portion of the cervix is brought 
down and the external os is wiped with 
sterile gauze. A long needle is then 
introduced into the submucous tissue of 
the cervix and the tissues are infiltrated 
with 10 c.c. (2)4 drams) of the solution. 
The injection is made in 4 directions 
(anterior, posterior and both sides) into 
the submucous tissue of the cervix and 
partly into the muscular layer. This 
procedure resulted in considerable in- 
filtration and edema of the cervix. In 
the course of the injection, some of the 
fluid escaped through the eroded surface 
into the cervical canal, which was thus 
irrigated, but at least 2 or 3 c.c. actually 
entered the submucous tissue and the 
muscular layer. In the course of the 
later injections, when the cervix became 
softer, the injection was considerably 
less difficult and from 5 to 6 c.c. of the 
injection fluid remained in the cervix. 
The injections were repeated at 5-day 
intervals, and the total number varied 
between 2 and 8. The authors obtained 
favorable results with this treatment in 
63 of 66 cases. 

L. H. Biskind (Lancet 2 : 1049 (Nov. 
9) 1935) has previously used basic 

phenylmercuric nitrate in treating 100 
cases of specific and nonspecific en- 
docervicitis and associated conditions. 
The results showed an invariably favor- 
able response in all of the conditions 
encountered, both specific and non- 
specific, except when Trichomonas vag- 
inalis was the inciting agent. The 


character of the infection could be 
changed often by a single application. 
When complete and rapid clinical re- 
covery was not attained, there was 
enough improvement to allow of the 
successful use of adjuvant treatment. 
In effective concentrations, both as a 
local application (1 : 1250) and as a 
douche (1:25,000), basic phenylmer- 
curic nitrate was nontoxic and almost 
nonirritant to the vaginal mucous mem- 
brane, and it proved effective in the 
presence of tissues. When it was used 
persistently as a douche, the patients did 
not develop symptoms of mercury 
poisoning and the output of mercury 
in the urine was negligible. The author 
has subsequently used basic phenyl- 
mercuric nitrate in 41 cases seen in the 
dispensary and 22 in private practice. 
The former comprise 11 cases of vag- 
initis in children (5 gonorrheal and 6 
due to a mixed infection, including 1 
due to Bacillus coli'), 13 cases of Tri- 
chomonas vaginalis infection in adults 
14 cases of endocervicitis (7 gonorrheal 
and 7 nonspecific), 1 case of rectovaginal 
fistula, 1 case in which a slough followed 
vaginal hysterectomy, and 1 case of 
paracervical sinus with infection follow 
ing cauterization. The latter group con 
sisted of 11 cases of gonorrheal en 
docervicitis, 2 of trichomonas infection, 
4 of nonspecific vaginitis, 4 of nonspecific 
endocervicitis, and 1 case of tineal in- 
fection involving the perineum and labia. 

The method of treatment in the utility 
of phenylmercuric salts, in particular 
basic phenylmercuric nitrate, indicate that 
these compounds combine with the high- 
est bactericidal and fungicidal potency 
yet discovered for any class of com- 
pounds a relatively low toxicity for 
animals and for man. 

CANCER.— i?isto/ogica7 Classi- 
Bcation. — A study was undertaken by 
H. Chambers (Am. J. Cancer 23 : 1 
(Jan.) (1935) to determine the extent to 
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which the response of malignant tumors 
to irradiation varies with their histo- 
logical structure and whether there is 
evidence to support the theory that 
tumors of certain histological types (e. g., 
adenocarcinoma) are insensitive to ir- 
radiation. Of 678 cases of epidermoid 
cancer of the cervix treated at the Marie 
Curie Clinic, 228 were discarded as 
unsuitable. The grading of the re- 
maining 450 cases was based on the ex- 
tent of differentiation and the degree 
of cell activity, but the general structure 
of the growth was also considered. The 
author grades squamous-cell cancers as 
follows : 

Grade 1 : All typical squamous carcinomas 
of the adult common type. (Incidence, 15 
per cent.) 

Grade 2: Tumors composed of thin spindle 
cells resembling those of the basal g*er- 
minating layer. (Incidence, 9 per cent.) 

Grade 3 : All tumors in which there is a 
distinct tendency to form stratified epithe- 
lium. (Incidence, 54 per cent.) These 
tumors are subdivided into keratinized, 
differentiated, transitional, and anaplastic 
growths. 

Grade 4 : Anaplastic growths which show 
no formation of stratified epithelium. (In- 
cidence, 22 per cent.) These tumors are 
subdivided into: (a) those arranged in 
alveolar masses with a fair amount of in- 
tervening tisue, and (b') those composed 
of a solid mass of cells with little inter- 
vening tissue which in some respects re- 
semble sarcoma. 

The age incidence of the tumors of 
the various histological grades is about 
the same except that there is some in- 
dication that the anaplastic growths 
(tumors of Grade 4) are more common 
in younger than in older women. 

The duration of symptoms seems to 
have no relation to the clinical stage 
of the disease (League of Nations classi- 
fication) . In many of the most advanced 
-cases among those reviewed, the symp- 
toms had been present for less than 2 
months and in some of the less advanced 
cases they were of the longest duration. 


The clinical varieties of local growth, 
via., nodular, infiltrating, ulcerating, 
crater- forming-, fungating, cauliflower, 
endocervical, and pyometric, were 
studied. The cauliflower growths were 
chiefly of Grades 3 and 4b, but every 
histological type was represented in each 
clinical variety. 

The irradiation treatment used at the 
Marie Curie Clinic is a modification of 
Forssell’s method. In general, the princi- 
ples of therapy have not been modified 
since the Clinic was opened in 1925. 
Radium has not been used interstitially 
and supplementary deep x-ray therapy 
has not been employed. The chief object 
of the treatment has been the direct ap- 
plication of a dose of irradiation large 
enough to cause the malignant cells to 
disappear without producing irreparable 
damage to normal structures. It is, in 
fact, a surface treatment to the uterine 
cavity and the vag-inal vault. In no way 
has the dosage been influenced or altered 
by the histological character of the 
growth. Although this method succeeds 
in treating carcinoma cells close to the 
surface, it fails to destroy or seriously 
alter the growth of cancer cells situated 
more deeply or metastases in the pelvic 
glands. Therefore, the results are de- 
pendent upon the clinical stage of the 
disease when the treatment is begun and 
disappearance of the local growth is of 
more value in determining the effect on 
the cancer tissue than is the patient’s 
ultimate condition. 

The author reviews the results of 
treatment not only in the 450 cases of 
squainous-cell cancer which were graded, 
but also in 50 cases of ad e nocar cinovia 
of the cervix. Of 90 patients in clinical 
Stages 1 and 2 (League of Nations 
classification), 80 (89 per cent.) have 
been apparently free of local disease for 
2 years or longer since the institution 
of the treatment. Of those in clinical 
Stages 3 and 4, 144 (63 per cent.) are 
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locally cured. There is comparative!}' 
little difference between the various 
histological grades. However, the best 
results were obtained in cases of transi- 
tional cancers of Grade 3, in which the 
incidence of local cure was 74 per cent., 
and cases of adenocarcinoma, in which 
the incidence of local cure was 73 per 
cent. 

The author believes that the treatment 
used at the Marie Curie Clinic will 
cure the great majority of gro-wths 
limited to the cervix ( Stage 1 ) , irrespec- 
tive of their histological type. When 
the more advanced cases — for example 
those of Stage 3 — are considered separ- 
ately, a difference of not more than 15 
per cent, is found between the various 
histological types so far as local cure 
or the number of 3-year survivals is 
concerned. This is true also when the 
results in the entire series are considered. 
Moreover, it is quite evident that adeno- 
carcinoma are not insensitive to ir- 
radiation. 

Diagnosis, — A. Bucher (Schweiz. 
Med. Wchnschr. 66:30 (Jan. 11) 1936) 
points out that the appearance of a 
vaginal discharge that has a reddish 
tint, the intermediate hemorrhages, or 
hemorrhages occurring after examina- 
tion, after coitus or after forced defeca- 
tion are late symptoms ; they indicate the 
terminal stage. Pain also is a late symp- 
tom, for by the time pain is felt the 
carcinoma has already spread to the 
pelvic connective tissue, the peritoneum, 
the sheath of the psoas and the ischiadic 
plexus. Carcinoma of the uterine cervix 
does not produce subjective symptoms 
during the early stage. He believes that 
the early diagnosis of carcinoma of the 
uterine cervix is possible only if every 
woman beyond the age of 30 is sub- 
jected once a year to a thorough ex- 
amination. The usual methods of 
examination are bimanual palpation and 
examination with the speculum. Palpa- 


tion is the more valuable of these two 
methods, because the wall of infiltration 
surrounding the carcinoma can better be 
felt than seen. If it cannot be decided 
whether an area is carcinomatous or 
not, an exploratory excision is advisable, 
but is justified only if there is reason to 
suspect the presence of carcinoma. 

The author admits that for the practi- 
tioner it is extremely difficult to recog- 
nize the nature of changes in the uterine 
cervix merely by means of palpation and 
by inspection with the eye. A reliable 
serologic diagnosis would be of great 
help, but although there are some 
promising methods, none have as yet 
produced satisfactory practical results. 
For this reason hope lies chiefly in the 
improvement of the local methods of 
examination and in this connection the 
author mentions Schiller’s iodine test and 
colposcopy, which should be used to- 
gether. Colposcopy is the stereoscopic 
observation of the cervix with centered 
illumination and considerable magnifica- 
tion. Colposcopy reveals that the cervical 
carcinoma does not necessarily appear in 
the form of nodules, but rather in the 
form of peculiar epithelial changes. 
Hinselniann designates these stages as 
matrix regions. They appear as leuko- 
plakia as well as under other forms. 
Later examination often reveals leuko- 
plakia where previously other changes 
had existed. Histologic studies indicate 
the uniformity of the various changes, 
in that they reveal atypical epithelium 
with a tendency to cornification and to 
growth into the connective tissue and 
into the glands. 

Approximately 20 per cent, of the so- 
called matrix regions prove to be car- 
cinomas. They are the symptomless in- 
cipient stages and their recognition by 
colposcopy demonstrates the great value 
of this diagnostic method. The matrix 
regions are removed by shallow ampu- 
tation of the cervix. Thus cure is 
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affected without great surgical risk and 
without danger of relapse. Moreover, 
the uterus retains its functional capac- 
ity (menstruation and eventually 
pregnancy) . 

The necessity of colposcopy in the 
early diagnosis of carcinoma of the 
cervix is stressed by Hinselmann (Wien, 
klin. Wchnschr. 48:1478 (Nov. 29) 
1935), who deplores that it is rarely 
done in a satisfactory manner and that 
because of this the results have been 
negligible. To be sure, a careful colpo- 
scopic technic is not enough, clinical ex- 
perience and a thorough histologic 
knowledge being indispensable for the 
proper estimation of the observations. 
In discussing the cell material of cervical 
carcinoma, the author stresses the im- 
portance of the atypical epithelium in the 
cervical mucous membrane, which is 
capable of forming horny tissue. He 
shows that there are two methods for 
the recognition of the atypical epithelium 
on the cervix : ( 1 ) the Schiller’s method 
of iodisation; (2) the optic method, 
which is a further development of the 
examination with the speculum. He 
emphasizes that with the colposcope it 
is possible to recognize the atypical 
epithelium not only after cornification 
has taken place, but also when only a few 
parakeratotic layers cover it, when only 
the superficial cells are slightly flattened, 
and even in the absence of these changes. 
He shows that colposcopy and the iodine 
test are not meant to replace each other, 
but should be combined. As far as the 
differentiation of the atypical epithelium 
is concerned, colposcopy is superior to 
the iodine test ; nevertheless, in doubtful 
cases the author has resorted to it and 
would not like to dispense with it. He 
demonstrates the importance of colpo- 
scopy for the early diagnosis of cervical 
carcinoma with a case history. 

W. Schiller (Lancet 1:1228 (May 
30) 1936) warns that the aqueous iodine 


test is not specific for carcinoma but 
marks off only the areas that do not 
contain glycogen. Glycogen is always 
absent in cancer, but not only in cancer. 
It is absent also in carcinomatous trans- 
formation of epithelium, hyperkeratosis 
of the squamous epithelium of the cervix, 
keratinization developing in prolapse, 
which may also cause the glycogen to 
disappear, and when the superficial layers 
of glycogen containing epithelium have 
been rubbed off by inflammation, macera- 
tion or the examining finger or speculum. 
Thus, there are diffei'ent possibilities 
which cause the epithelium of the sur- 
face to remain white. 

The method of iodine painting is 
easily carried out in an outpatient de- 
partment, requiring no special training 
for the doctor and causing the patient no 
pain. A further field of application for 
iodine painting is in the revelation of 
cancerous marginal zones of progressed 
carcinomas. The method can be applied 
without difficulty, but it has its full value 
only when carried out on as many 
patients as liossible. The author has 
seen patients 25 or 26 years of age 
with smooth, homogenous shining white 
portios that seemed altogether above 
suspicion to the eye of the clinician but 
when painted with iodine showed a small 
white speck, which proved to be a car- 
cinoma when scrai:)ed off. The gyne- 
cologist who paints only the suggestive 
cases is sure to miss the most important 
stage — the smallest, clinically latent 
cancer. The more general the examina- 
tion by iodine painting, the smaller will 
be the proportion of positive cases. 

In the author’s last series, about 20 
of every 100 women examined in the 
outpatient depai'tment showed suspicious 
areas, and of these 20, only 1 or 2 
proved to be cancers upon histologic 
examination of the scrapings. But even 
if only 1 per cent, of the women ex- 
amined give a positive diagnosis, the 
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result is still exceedingly satisfactory, 
for carcinoma when detected and treated 
at that early stage gives nearly 100 per 
cent, security for definite permanent 
healing. If it were possible by this pro- 
cedure to examine systematically at in- 
tervals of a few months as large a 
number of women as possible, a pre- 
dominant proportion of cervical cancers 
might be obtained for treatment at such 
stages as would fully guarantee perma- 
nent healing. Thus it would be possible 
to lower greatly the mortality of this 
disease. 

Treatment. — The difficulties that are 
encountered in the course of radium 
treatment of tumors in the small pelvis 
induced F. Daels (Zentralbl. f. G 3 mak. 
60:306 (Feb. 8) 1936) to resort to the 
exteriorization of the small pelvis. 
To do this, he makes a transverse in- 
cision into the abdominal wall, 1 cm. 
above the pubic symphysis and above 
Poupart’s ligament, then ligates the 
epigastric vessels, sutures the lower edge 
of the peritoneum to the skin above the 
symphysis and the inguinal canal, severs 
the peritoneum of the posterior half of 
the pelvic inlet up to the pelvic meso- 
colon, sutures the upper edge of this line 
of incision to the parietal peritoneum 
of the anterior abdominal wall, sutures 
the lower edge to the skin and thus 
forms a new diaphragm at the level of 
the promontory. 

He found it advisable to wait from 3 
to 6 days after the exteriorization before 
beginning the radium treatment. Then 
the radium tubes can be introduced 
without difficulty to the right and left 
of Douglas’ pouch and to the right and 
left of the vesicouterine fold. In the 
beginning, the author alternated between 
periods of treatment and periods without 
treatment (4 or 5 days in length), but 
later he found that the treatment could 
be continued uninterruptedly for from 
10 to 18 days. He stresses as the ad- 


vantages of the method the possibilitv 
of uniform irradiation of the small 
pelvis ; the prevention of injuries to 
the connective tissue ; the possibilitv of 
prolonged, weak irradiations ; the absence 
of retention of infected secretions from 
the cancerous focus, which frequently 
occurs in the case of intrauterine or in- 
travaginal irradiation ; and, finally, the 
possibility of careful control. 

V. Bonney (Am. J. Obst. and Gynec. 
30:815 (Dec.) 1935) has performed 
483 Wertheim operations. Except in 
the cases of women who were ver\" old or 
the subjects of advanced cardiac, pul- 
monary, renal, or other disease, he 
operated whenever there was any chance 
of completing the operation. This princi- 
ple has had the disadvantage of raising 
both the operative mortality and the in- 
cidence of recurrence. On the other 
hand, it has saved lives which otherwise 
would have been lost. Bonney presents 
results which he believes represent the 
limit to which surgery alone can go in 
the treatment of carcinoma of the cervix. 
He has not employed preoperative ir- 
radiation, but a few of his earlier cases 
were referred to him as having been 
“rendered operable” by radium. The 
operations were exceedingly difficult, and 
none of the patients survived 5 years. 
Bonney has used postoperative irradia- 
tion only in cases in which it was im- 
possible to remove carcinomatous glands 
from the iliac vessels. In no case did 
the patient survive 5 years. 

If the patients who cannot be traced 
and those who died of other disease 
within 5 years after the operation are 
reckoned as having died of recurrence, 
the incidence of freedom from recurrence 
for 5 years after operation was 24.6 per 
cent. If these patients are excluded from 
the calculation, this percentage is 25.6. 
With regard to the incidence of freedom 
from recurrence for 10 years, the figures 
may be expressed briefly by saying that 
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on the 5-year basis the operation cures 
2 of every 5 patients operated upon and 
1 of every 4 patients seen; while on the 
10-year basis, it cures 1 of every 3 
patients operated upon and 1 of every 
5 patients seen. 

In the reviewed cases the incidence of 
operability was 63 per cent. Therefore 
37 per cent, of the cases remained to be 
treated by irradiation. Five of the 37 
patients, i. e., 5 per cent, of the 100 
originally seen, may be dismissed from 
consideration as beyond the reach of any 
measure. Of the 32 remaining, a 5-year 
cure can be obtained by irradiation in a 
cei'tain proportion. According to radio- 
logical statistics, this is about 5 and this 
number must be added to the number of 
5-year cures obtained by operation. 

Subtotal versus Total Hysterectomy. 
— Attention is called by J. V. Meigs 
(Am. J. Obst. and Gynec. 31 : 358 
(Feb.) 1936) to the large percentage of 
nulliparas developing cancer of the re- 
tained cervix, the high incidence of 
fibroids in the series of cases reviewed, 
and the very low incidence of cancer of 
the retained cervix, as compared with the 
incidence of such cancer suggested by 
the literature of today. 

Conservative surgery should be the 
rule, and the life of the patient the most 
important consideration. There is no 
doubt, that total hysterectomy is a more 
formidable and more serious operation 
than simple subtotal removal of the 
uterus. The morbidity, the chance of 
injuring the ureters and bladder, the 
possibility of vaginal prolapse, and the 
foreshortening of the vagina in the young 
married woman all are against the 
routine performance of this operation. 

The proper procedure in cases in 
which hysterectomy is required is care- 
ful inspection of the cervix with the 
patient in the lithotomy position, fol- 
lowed by curettage of at least the endo- 
cervix in the young and of the whole 


uterus in the old. If the cervix looks 
suspicious, it should be repaired or 
amputated, or a biopsy should be done, 
and no further operation should be per- 
formed until a frozen section has been 
made. If a pathologist is not available 
for the examination of a frozen section, 
it is better to wait 3 or 4 days for a 
laboratory report regarding the presence 
or absence of cancer. The curettings 
should, of course, be subjected to ex- 
amination. If cancer is present, total 
abdominal or hysterectomy or radium 
irradiation, should be done. If cancer 
is not present subtotal removal of the 
uterus may be performed with assurance 
that it is the best procedure. 

A diseased cervix should never be left 
untreated. It should be repaired or 
removed by amputation or total hysterec- 
tomy. Cauterization may be relied upon 
if it can be done thoroug'hly and deeply 
enough. 

The author does not advise the routine 
perfoi'mance of total hysterectomy, but 
advocates this operation for cases in 
which repair or amputation is difficult 
and cauterization is out of the question. 
He says that the performance or non- 
performance of a total hysterectomy 
must depend upon the judgment of the 
surgeon and his study of the individual 
case. No dogmatic rules can be laid 
down. Too much criticism of subtotal 
hysterectomy and too much enthusiasm 
for the total operation will of necessity 
cause an increasing mortality and 
morbidity. 

Treatment of Pain. — Jntraspinal 
Alcohol Injections. — Practically all of 
the women with Group III and Group 
IV carcinoma of the cervix develop 
severe pain in the lower abdomen, lower 
back, or down the legs. The pain is due 
to involvement of the sensory nerves in 
the malignant process, and at present 
there are 3 means of combating this pain 
other than direct treatment of the malig- 
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nancy. The first consists of the use of 
derivatives of opium, chiefl 3 ^ morphine, 
and is the method employed almost uni- 
versally by most physicians. However, 
morphine is not entirely satisfactory^ be- 
cause as the patient’s tolerance for the 
drug increases, larger doses must be 
given ; some women cannot take the drug 
because it produces nausea and vomiting, 
others become morphine addicts and are 
difficult to handle, and the drug becomes 
increasingly more expensive for poor pa- 
tients. The second method is surgical 
and consists of pelvic sympathectomy 
and chordotomy. While the former 
operation is relatively simple, it requires 
an abdominal operation and, as shown 
by J. P. Greenhill and H, E. Schmitz 
(Am. J. Obst. and Gynec. 31:290 
(Feb.) 1936), it does not relieve all 
patients. Chordotomy is a serious op- 
eration which must be carried out by a 
skillful neurosurgeon. The third means 
of overcoming the pain due to a malig- 
nant growth consists of blocking the 
nerves which conduct the sensation of 
pain by means of various solutions. The 
authors have used alcohol for this pur- 
pose and have injected it into the spinal 
column. 

Since the nerve fibers of the superior 
hypogastric plexus are sensory and not 
motor, resection of the superior hypo- 
gastric plexus above the hypogastric 
ganglion will relieve most if not all the 
pain which arises in the pelvic organs. 
Subarachnoid alcohol injections are ef- 
fective in relieving pain because they in- 
jure the peripheral nerve fibers in the 
posterior or sensory roots. 

The authors performed a pelvic sym- 
pathectomy upon all patients with ad- 
vanced carcinoma who had severe pain, 
and observed complete relief from pain 
in 37.5 per cent, of their first 40 cases, 
partial relief in 35 per cent, and failures 
in 27.5 per cent. However, when they 
selected only those patients who had pain 


in the middle of the lower abdomen, 
pain low in the back, rectal tenesmus, 
bladder pain, and pain associated with 
vesicovaginal and rectovaginal fistulas,, 
they relieved practically all of them 
completely. 

IMore recently they have resorted to 
intraspinal injections of alcohol to 
relieve the pain associated with Group 
III and especially Group IV carcinoma 
of the cervix. Among their first 40 pa- 
tients taken at random, they have been 
able to obtain complete relief in 85 
per cent., partial relief in 5 per cent., 
and no beneficial effect in 10 per cent. 
In some cases relief has lasted for 8^2 
months. The only patients not suitable 
for intraspinal alcohol injections (at 
least in the lumbar region) are those 
who have pain not only in the kidney 
region but also in the parametrium, due 
to stricture of the ureter associated with 
hj^droureter and hydronephrosis, 

Thej^ believe that intraspinal injection 
of alcohol is preferable to sympathec- 
tomy not only because it is much simpler 
and can be performed by any qualified 
physician familiar with the essential 
features of this procedure, but also be- 
cause it may be used in a greater num- 
ber of cases and it gives relief to a larger 
percentage of women with advanced car- 
cinoma of the cervix. 

Greenhill and Schmitz {Ibid.) then describe 
the technic of pelvic sympathectomy in detail. 
Since many patients who should be subjected 
to this type of operation are poor surgical 
risks, it is best to open the abdomen under 
direct infiltration anesthesia. This is a very 
simple procedure and requires only a few 
minutes. The rest of the operation may readily 
be performed under a short ethylene or ether 
anesthesia or even under infiltration anes- 
thesia. 

The patient should be placed in the Tren- 
delenburg position after a midline incision has 
been made from the umbilicus downward 
toward the pubis for about 10 to 12 cm. After 
the peritoneal cavity is opened, the small in- 
testines are packed off and the sigmoid and 
rectum are pushed to the left side and held 
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there with a wide retractor. The -uterus, 
adnexa, and bladder may then readily be in- 
spected and palpated to determine the extent 
of the malignant infiltration. A complication 
such as pus tubes may also be detected which 
can be remedied by a surgical procedure. The 
region of the lower two lumbar vertebras and 
the upper part of the sacrum is exposed to 
view. 

In thin women, it is possible in some cases 
to see the presacral nerve immediately beneath 
the peritoneum. Whether or not the nerve is 
seen, the pa'-ietal peritoneum above and in the 
middle of the sacral promontory is elevated 
and incised with scissors. This incision is ex- 
tended upward for about 4 or 5 cm. and for 
a similar distance down along the sacrum. 
When the peritoneal flaps are pulled aside, a 
fibrocellular connective tissue layer will be ex- 
posed covered by more or less adipose tissue. 
This tissue can easily be separated from the 
peritoneum and the lower end of the aorta 
without danger. It is in this layer that the pre- 
sacral nerve lies. With an aneurism needle the 
tissue is elevated at the hburcation of the aorta 
and the dissection is carried to a still higher 
level. As this is done, it will be found that 
in most instances the tissue spreads out in a 
triangular manner. The middle sacral artery 
should be pushed away from the nerve, but i£ 
it is injured, it can readily be ligated. 

After the dissection is carried as high as it 
is desirable to go, the layer of nerve tissue is 
separated from the underlying tissue down 
past the sacral promontory into the pelvic 
cavity. In this region the plexus has divided 
into the two hypogastric nerves, hence it is 
necessary to dissect one of these nerves at a 
time. At least 2 or 3 cm. of each hypogastric 
nerve should be resected in addition to 4 cm. 
or more of the superior hypogastric and the 
intermesenteric plexus. The fibrous tissue layer 
which contains the hypogastric nerves is much 
more resistant than that which contains the 
presacral nerve. As the dissection is carried 
out, nerve filaments projecting outward will 
be encountered. These should be followed as 
far laterally as possible before cutting them. 
In most instances ganglia will be included in 
the resection* The dissected tissue should 
preferably be removed in one piece. 

It is not necessary or advisable to ligate 
the presacral nerve or the hypogastric nerves 
before cutting them, because the only blood 
vessels in intimate contact with them are insig- 
nificant vasa nervosum. In fact, Cotte is of 
the opinion that ligatures may be the origin 


of secondary pains. Very rarely is bleeding 
encountered which requires more than simple 
temporary pressure to check it. (Where the 
mesosigmoid is very short, care must be exer- 
cised to avoid injury to the inferior mesenteric 
vessels.) 

After the nerve is resected, the posterior 
parietal peritoneum is sutured with plain cat- 
gut and the abdominal wall is closed in the 
customary way. Since women with inoperable 
carcinoma are risually cachectic and prone to 
exhibit poor wound healing, it is advisable to use 
silkworm gut or other permanent suture mate- 
rial to aid in the closure of the abdominal wall. 

Technic of Intraspinal (Subarachnoid) Injec- 
tion of Alcohol . — No preliminary medication is 
given since the immediate effects of the injec- 
tion are to be observed. Most patients with 
advanced carcinoma of the cervix and other 
genital organs have much more pain on one 
side than on the other. The patient is placed 
on the side opposite to that where most of 
the pain is present. A pillow or pad is placed 
under her pelvis and side to elevate the sacral 
and lumbar portions of the spine, her back is 
arched as much as possible, her body turned 
somewhat ventrally, and the head lowered 
slightly. By placing the patient in this atti- 
tude, the sacrolumbal* region of the spine is 
raised to the highest level and at the same 
time the posterior or sensory nerve roots are 
made to lie horizontally. The anterior or 
motor nerve roots come to lie in a plane which 
is usually out of reach of the alcohol. Even 
if the motor nerves are not removed from the 
field of the alcohol, as occurs in the cauda 
equina, they are not often affected, because 
sensory nerves are more susceptible than motor 
fibers to the effects of alcohol. 

Some one should hold the patient in the 
proper position. A weak solution of iodine or 
other antiseptic is applied over the lumbar and 
upper sacral regions. In most of the early 
cases the fourth lumbar interspace was selected 
for the injection of the alcohol. Many injec- 
tions were made in the first, second, and third 
lumbar interspaces to see if the pain which 
some women develop high up in the abdomen 
and back could be relieved. Since this could 
not be accomplished in all cases and since the 
high injections sometimes failed to relieve all 
the pain in the lower abdomen and back, 
Greenhill and Schmitz (^Ibid,) are now again 
making all of their injections in the fourth 
lumbar interspace. An ordinary lumbar punc- 
ture needle with a stylet is used. The needle 
is injected into the desired interspace just as 
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for an ordinary lumbar puncture, and the 
writers prefer not to use novocaine in the skin 
before inserting the needle. After the needle 
is in the subarachnoid space, as evidenced by 
the flow of spinal fluid, 0.5 c.c. (8 minims) of 
absolute or 95 per cent, alcohol is injected into 
the cerebrospinal fluid. For this purpose it is 
best to use a tuberculin syringe so as to be 
sure not more than 0.5 c.c. is injected. Further- 
more, the alcohol must be injected very slowly, 
drop by drop, taking about 2 minutes for the 
injection of the 0.5 c.c. This will avoid a 
mixture of the alcohol with the spinal fluid. 
The alcohol rises immediately to surround the 
posterior roots, because the specific gravity of 
alcohol is about 0,806, whereas that of the 
spinal fluid is 1.007. No attempt should be 
made to draw spinal fluid into the syringe to 
mix it with the alcohol, because this is exactly 
what is not wanted. After the injection is 
made, the needle is withdrawn and the punc- 
ture hole covered with sterile gauze and 
adhesive. 

Before the injection is completed, the patient 
will complain that the upper leg feels numb 
and hot and that she cannot move the leg. 
The numbness is almost routinely experienced 
after the injection, but disappears spontane- 
ously after a few hours or few days in most 
of the cases. In spite of what the patient says 
concerning her inability to move the leg, she 
can easily move it when requested to do so. 
At the same time that the patient informs the 
authors of the numbness she also often tells 
them either voluntarily or in answer to their 
query that her pain has disappeared. The 
longer the patient is permitted to lie on her 
side, the better the results. Hence, the oper- 
ators now keep their patients on their side for 
2 hours after the injection. Then these women 
are permitted to get up and walk around. 
Some find difficulty in getting up from their 
chair because their “leg is asleep.” Sometimes 
the leg feels heavy and the patient experiences 
some trouble in walking up steps because the 
knee flexes readily. These sensations usually 
wear off in a few hours, although in some 
women they last a number of weeks. Nearly 
all of their patients who were ambulatory 
went home within 3 hours after the injection, 
and no ill effects have been observed from 
this procedure. It is perhaps best, however, to 
keep the patient in a hospital for 24 hours. 

If the patient has pain on both sides, an 
injection is made a week later with the patient 
lying on the opposite side. The same amount 
of alcohol is injected. 


Until a few months ago they restricted 
the subarachnoid injection of alcrfliol to 
patients with hopelessly advanced cancc?\ 
They did this because they feared the 
effects of absolute and 95 per cent, 
alcohol on the spinal cord. Since they 
have observed no bad effects from the 
injections, they injected alcohol intra- 
spinally in 6 women who had severe 
pruritis mdvcB and/or priiritis ani and 
obtained striking relief, thus far up to 
4 months. 

W. Wa 3 me Babock, of Philadelphia, in 
discussion stated that the technic of al- 
cohol injection may not be quite as simple 
for every one as it is in the hands of 
those who are unusuall^^ expert. With a 
verj' stout patient, it may be necessary to 
introduce the needle a distance of 3 or 
more inches before it reaches the spinal 
canal. In such a case particular^, it is 
difficult to tell just where the needle will 
hit the dura. The dura may be entered 
on the left side, the right side, or in 
the midline. If the dependent side of 
the cord is entered, the nerve roots op- 
posite those it intended to block ma\^ 
first be affected. Again, it is not always 
known to what depth the point of the 
needle has entered the spinal canal ; as 
the distance between the anterior and 
posterior roots is not great, the needle 
may pass beyond the posterior roots and 
deposit the alcohol about the anterior 
roots. Thus for accurate localization, 
gravity, as influenced by the position of 
the patient, largely must be depended 
upon. Despite these possible errors, how- 
ever, it must be conceded that the results 
reported have been surprisingly good. 

It is evident that the concentration 
and dose of alcohol used is very impor- 
tant. From the injection of 1 c.c. (16 
minims) Babcock obtained a persistent 
motor weakness of the leg. While the 
patient had relief from pain, she would 
not permit an injection on the other side 
for fear she would not be able to walk. 
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In general, the anterior roots seem to 
be very much more resistant to the action 
of drugs than the posterior ones. For 
the posterior roots of a dog, a novocaine 
solution of the strength of 0.5 per cent, 
suffices to produce a sensory block; for 
the anterior roots 5 times this concen- 
tration is required in order to produce 
a motor block. Thus, it may be possible 
to use larger quantities of weaker solu- 
tions of alcohol, perhaps even about the 
cervical cord, and have motion preserved, 
although sensation is lost. The lower 
percentages of alcohol seem to be quite 
safe. In Babcock’s clinic they have 
probably given for spinal anesthesia over 
35,000 injections of anesthetic solutions 
containing from 10 to 13 per cent, of 
ethyl alcohol, and in no case have they 
seen any paralysis or sensory loss from 
such use of alcohol. From injections of 
solution contaminated with 10 per cent, 
of methyl alcohol, 2 patients had rather 
prolonged retention of urine, and a per- 
sistent weakness of the sphincters. One 
patient also had weakness of the perineal 
muscles. 

CANCER OF CERVICAL 
STUMP. — The subject of stump car- 
cinoma of the cervix is of interest be- 
cause it is always felt that when a car- 
cinoma occurs in the cervical stump, pri- 
mary removal of the cervix would have 
prevented such a catastrophe. The re- 
moval of the cervix would have been 
preventive, but if the cervix is per- 
fectly normal on examination, there is 
no necessity for the removal. Of the 
544 patients who had supravaginal hys- 
terectomies at the Jefferson Medical 
College Gynecological division, L. C. 
Scheffey (J. A. M. A. 107:837 (Sept. 
12) 1936) found carcinoma of the cer- 
vical stump to have developed in 5, an 
incidence of 0.902 per cent. 

In 3 patients carcinoma was probably 
present and overlooked at operation ; in 
2 patients this was possibly true. The 


condition was observed in all 5 from 6 
to 21 years afterwai'd. 

The incidence of carcinoma of the 
cervical stump does not justify complete 
hysterectomy as a routine procedure in 
every case. 

Careful preliminary inspection, biopsy 
of the cervix, and diagnostic curettage 
will reduce to a minimum the chance of 
overlooking carcinoma. 

A diseased cervix always requires 
treatment, but when cauterization will 
suffice, its practice as a preliminary to 
supravaginal hysterectomy makes com- 
plete removal unnecessary. In a few 
instances, trachelectomy or trache- 
lorrhapy may be preferable to cauter- 
ization. From this review it would seem 
evident that those patients who did re- 
ceive preliminary cervical treatment were 
less prone to develop carcinoma of the 
cervical stump. 

UTERUS.— DIAGNOSTIC PRO- 
CEDURES.— iTysteroscopy. — In re- 
cent years hysteroscopy has again aroused 
the interest of investigators with the re- 
sult that this method of visualizing the 
uterine cavity has been perfected to a 
point where it gives promise, after still 
gi'eater improvements have been made, 
of becoming a most important diagnostic 
precedure for every gynecologist. A. 
Hamant and E. Durand (Rev. franc de 
gynec. et d’obst. 31:1 (Jan.) 1936) de- 
scribe the hysteroscope devised by Segond 
and their tccJmic of its use in the study 
of the endometrium. 

After antiseptic preparation of the 
vulva and vagina and dilatation of the 
cervix with Hegar bougies under local 
or general anesthesia, the hysteroscope 
is introduced into the uterus and the 
uterine cavity irrigated with sterile water 
until the return flow is entirely colorless. 
The optical attachment is then inserted 
and to make visual inspection possible 
the uterine cavity is distended with 
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sterile water. To prevent the water from 
flowing back through the cervix, care is 
taken to limit the preliminary dilatation 
of the cervix to that which will hold the 
hysteroscope tube in tight approximation 
with the cervical canal. The amount 
of pressure necessary to distend the 
uterine cavity (650 mm, water or from 
25 to 30 mm. Hg.) is not great enough 
to cause the water to flow through the 
tubes into the peritoneal cavity. In none 
of the authors’ cases has the water 
passed through the tubes during 
hysteroscopy. 

Hysteroscopy is contraindicated in 
fixed retrodisplacements of the uterus, 
pregnancy, periuterine inflammations, 
and profuse metrorrhagia. 

The chief difficulty in hysteroscopy 
is not the technic but the interpretation 
of the images. The authors present 22 
illustrations in color to show their find- 
ings in normal and pathological condi- 
tions. For the removal of sections of 
endometrium for microscopic examina- 
tion they use a special biopsy attachment. 
In their studies of removed uteri they 
have compared the findings of hystero- 
scopy with the macroscopic appearance 
of the opened uterine cavity. They be- 
lieve that catheterization of the fallopian 
tubes and direct treatment of intra- 
uterine lesions will be possible when 
suitable instruments are devised. 

HEM O RRH A GE.— Types.— Five 
clinical types of functional uterine bleed- 
ing are considered by L. Wilson and R. 
Kurzrok (Am, J. Obst. and Gynec. 31 : 
911 (June) 1936). 

1. Puberty Bleeding. — This may begin 
with the very first period or may follow 
one or more apparently normal periods. 
In their experience, the follicular hor- 
mone content of the urine is usually low 
and occasionally no hormone is found 
in a 24-hour specimen. They have never 
found it to exceed the normal 10 to 20 
rat units per liter. 


2. Matia-ity Bleeding. — In the major- 
ity of instances, the onset follows a 
pregnancy, whether full term, a mis- 
carriage, or an ectopic. 

3. Precliniacteric Bleeding. — A simi- 
lar type of functional bleeding very often 
occurs in women approaching the meno- 
pause and may be accompanied by the 
characteristic vasomotor s 3 'mptoms of 
this period. 

4. Ovulation Bleeding. — In some wo- 
men, whose periods are otherwise normal, 
there may occur at the time correspond- 
ing to ovulation, a variable amount of 
uterine hemorrhage. Usualh’ it does 
not amount to more than a blood}’ va- 
ginal discharge of a few hours’ to 2 or 
3 days’ duration. Occasionally, however, 
it is as long and profuse as the regular 
menstrual flow from which it is clinically 
indistinguishable. 

5. Cyclical (^Anovulatory') Bleeding . — 
This type of bleeding is associated with 
sterility, first, because the failure of 
ovulation prevents the liberation of a 
mature ovum, and second, because the 
absence of the corpus luteum prevents 
the conversion of the proliferative endo- 
metrium into a pregravid (secretory) 
type. 

Pathology . — A survey of Wilson and 
Kurzrok’s (Ibid.) material consisting of 
over 600 specimens from cases of func- 
tional menstrual disorders reveals that 
there are basically only 4 types of endo- 
metrium : proliferative, transitional secre- 
tory, and menstrual. The normal endo- 
metrium goes through the complete 
ovulatory cycle. The transitional endo- 
metrium reflects the changes during 
ovulation and represents the transforma- 
tion from the proliferative to the secre- 
tory phase. Failure of ovulation results 
in the persistence of the proliferative 
phase. If the action of the follicular 
hormone is prolonged and unopposed by 
progestion, cystic and glandular hyper- 
plasia of the endometrium results. The 
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latter is thus only an exaggerated form 
of a proliferative endometrium. 

There is no single type of endome- 
trium constantly associated with either 
functional bleeding or amenorrhea. 

The persistence of cystic and glandular 
hyperplasia of the endometrium long 
after the bleeding has been completely 
stopped by pregnancy urine or anterior 
pituitary extract definitely indicates that 
the cause of the bleeding must be sought 
for in some extraendometrial factor. 

The authors believe that bleeding per 
se is due to a special hormone elaborated 
by the anterior lobe of the hypophysis. 

This bleeding hormone is separate and 
distinct from the follicle-stimulating and 
luteinizing hormones. 

It is not gonadotropic, but acts directly 
on the endometrium. 

Its production is stimulated by the 
follicular hormone. 

Its activity is inhibited but not de- 
stroyed by progestin. 

The actual onset of bleeding occurs 
when a certain concentration of bleeding 
hormone has been reached, provided its 
action is not inhibited by corpus luteum 
hormone. 

The bleeding stops when the bleeding 
hormone is exhausted. 

Treatment . — Excessive functional 
bleeding may be controlled in any of the 
following ways, according to Wilson and 
Kurzrok (Ibid.) : 

1 . Removal of Bleeding Surface . — 
Curettage affords only a temporary con- 
trol of the bleeding. In preclimacteric 
cases it should be employed routinely as 
.a diagnostic measure, in order to defin- 
itely exclude malignancy. In puberty 
bleeding, curettage should be limited, be- 
cause it is usually unnecessary and often 
produces an unpleasant psychic effect 
on the patient. 

2 . Removal of Stimulus (Follicular 
Hormone) Which Produces Bleeding 
Hormone. — The stimulus for the secre- 


tion of the bleeding hormone may be re- 
moved by castration, either by opera- 
tion or radiation. The latter is ideal 
for cases of preclimacteric bleeding, but 
should never be used in younger women, 
because it might result in permanent 
castration. 

3. Prevention of Bleeding Hormone 
Production. — This may be accomplished 
by x-ray irradiation of the pituitary 
gland, but the authors fear it is too dan- 
gerous a method. The exact effect of a 
given dosage of radiation on an individ- 
ual patient is not accurately predictable 
and permanent damage may result when 
only temporary suspension of function 
is intended. 

4. Inhibition of Activity of Bleeding 
Hormone. — This offers the best method 
at the present time of controlling func- 
tional uterine bleeding. The activity of 
the bleeding hormone may be effectively 
checked by the administration of ex- 
tracts of the corpus luteum, preg- 
nancy urine or the anterior lobe of 
the hypophysis. Potent corpus luteum, 
extracts are not generally available be- 
cause of their expense and limited sup- 
ply. Adequate amounts of synthetic 
progestin should soon become available. 

Practically every case of functional 
uterine bleeding can be controlled by 
pregnancy urine extract, provided the 
dosage is adequate. The average daily 
dose required during the stage of active 
bleeding is from 200 to 500 R. U. In 
very severe cases as much as 750 R. XJ. 
daily, in 2 or 3 divided doses, may 
be necessary- The injections are best 
given intramuscularly in the buttocks. 
When the bleeding ceases, the patient 
may be carried along on much smaller 
doses (200 R. U. once or twice a week) 
and this should be continued for several 
weeks or months. 

The authors believe that pregnancy 
urine extract acts directly on the anterior 
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pituitary and causes an inhibition of 
the bleeding hormone. 

Certain adjuvants to the treatment of 
functional uterine bleeding are impor^ 
tant. The anaemia resulting from pro- 
longed or excessive bleeding demands 
careful attention. In the milder cases, 
iron may be given. The severe cases 
often require one or more blood trans- 
fusions. If a pregnant donor can be 
obtained, not only are erythrocytes and 
hemoglobin supplied but also the anterior 
pituitary-like hormones. Oxytocics as 
pituitrin and ergot are occasionally of 
value, especially when the bleeding is 
associated with uterine atony. 

C. C. Norris and C. A. Behney (Am. 
J. Obst. and Gynec. 32:661 (Oct.) 
1936) report the result of a study made 
of all patients with benign uterine hemor- 
rhage treated with intrauterine radium 
irradiation in the Gynecologic Division 
of the Hospital of the University of 
Pennsylvania from 1916 to 1935 
inclusive. 

The indications for radium irradiation 
in the class of cases under discussion 
have changed but little since 1916, al- 
though dosage and filtrations have under- 
gone modifications. The indications for 
radium therapy for benign hemorrhage 
are : patients suffering from pathologic 
bleeding in whom more conservative 
measures have failed, who are at or near 
the menopause, and in whom other pelvic 
complications are absent ; in the myoma 
group, patients having tumors not larger 
than a 4 months" pregnancy. 

C ontraindications , — The contraindica- 
tions to irradiation are: 

1. When doubt exists as to the accuracy 
of the diagnosis. 

2. The presence of intraperitoneal lesions 
other than those responsible for the 
bleeding and which require surgical 
intervention. 

3. Rapid growth in the case of a supposed 
uterine nxyoma, 

4. Associated fundal carcinoma. 


5. Pressure symptoms. 

6. Softening or other evidence of degenera- 
tion. 

7 . Inflammatory lesions within the pelvis, 
especially those of the adnexa. 

8. The presence of neoplasms larger than 
a 4 months’ pregnancy, 

9. Submucous tumors, especially if they are 
pedunculated. 

10. Myomas in young women. 

11. Anemia markedly out of proportion to 
the bleeding. 

12. Obstructing tumors or malformations 
that prevent the proper application of 
the radium. 

13. Radiophobia. 

14. The presence of cervical myomas. 

15- Pregnancy. 

16. Highly nervous women. 

17. Previous pelvic operations. 

18. Painful myomas. 

19. Myomas after the menopause. 

The destructive effects of irradiation, 
while being the direct means by which 
the hemorrhage is checked, also consti- 
tute a definite drawback to this form of 
treatment. 

Results. — In a study of 1437 cases of 
benign hemorrhage treated by means of 
intrauterine radium irradiation, 750 were 
cases of functional hemorrhage, and 687 
of myomas. Of the entire series 1006 
patients were followed up for 2 years or 
more, and 300 of these patients have 
been observed over a period varying 
from 10 to 20 years. 

Menopausal symptoms occurred in 
59 per cent, of 967 reported cases of 
functional hemorrhage and myomas. 

Satisfactory results were secured in 
83 per cent, of the group of cases. 

The myoma cases yielded about the 
same proportion of satisfactory results 
as did those of functional hemorrhage. 

Three per cent, developed relapses or 
complications requiring treatment 10 or 
more years after irradiation. 

The proportion of cases in the fol- 
lowed-up group in which carcinoma of 
the genital tract developed after irradia- 
tion was 1.09 per cent. 
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The mortality in the entire group was 
4 patients or 0.278 per cent. 

It is now routine with the authors 
to attempt conservative treatment, 
which includes endocrine therapy, in 
all women suffering from functional 
uterine hemorrhage who are in the child- 
bearing age. Irradiation is advised only 
after these methods have failed. 

CARCINOMA. — W. T. Murphy 
(Radiology 26:178 (Feb.) 1936) re- 
views 197 cases of cancer of the uterine 
corpus which were admitted to the State 
Institute for the Study of Malignant 
Diseases at Buffalo, New York. The 
cancers are divided into 6 pathological 
types based on cellular differentiation. 
Mentioned in order of ascending malig- 
nancy, the types described are : Adenoma 
malignum I, 9 cases ; adenoma malignum 
II, 76 cases ; adenocarcinoma A, 75 
cases ; adenocarcinoma B, 20 cases ; dif- 
fuse anaplastic carcinoma, 15 cases; and 
adeno-acanthoma, 2 cases. Photomicro- 
graphs of each type are presented. The 
classification is similar to that of Healy 
and Cutler. 

The average age of the patients was 
58.8 years. The most constant com- 
plaints were bleeding (94.4 per cent, 
of the cases), a discharge (42.1 per 
cent.), and pain (28.4 per cent.). Back- 
ache and urinary complaints were fre- 
quent in all types of cases. The differ- 
ence in the figures for the various types 
are not striking. The author points out 
that the incidence of bleeding decreases, 
and that of other discharge increases, the 
more highly differentiated the cancer. 
Pain could not be correlated with the 
extent or the curability of the disease. 
The duration of the symptoms was long, 
ranging in the different types of cases 
from 1.1 year to 2.3 years. The extremes 
were 2 weeks and 18 years. The dura- 
tion of the symptoms could not be cor- 
related with curability. Analysis of data 
on marriage, pregnancy, and the meno- 


pause revealed more evidence of func- 
tional deficiency in the cases of 
anaplastic cancer. 

Of the patients who were not operated 
upon, 82.9 per cent, had enlargement of 
the uterus at the time of their admission 
to the Institute. There was no con-ela- 
tion of this enlargement with the path- 
ological type of lesion. Extrauterine 
masses interpreted as metastases were 
found in 29.9 per cent. Their incidence 
decreased with increasing differentiation. 

All of the patients were treated by 
irradiation with the x-rays or radium 
or both. Sixty-two had had a hysterec- 
tomy elsewhere — 17 a panhysterectomy 
and 45 a supravaginal hysterectomy. For 
the x-ray irradiation, a 200-kv. machine 
was used. The radium irradiation was 
given with a pack as well as by intra- 
cavitary and interstitial application. De- 
tails of the amounts and screening are 
reported, but no attempt is made to cor- 
relate the results with the type of lesion 
or the dose of irradiation. 

In the lO'S cases traced at the end of 5 
years, the incidence of apparent cure was 
25 per cent, and the incidence of survival 
with or without disease 35.1 per cent. 
In the cases in which operation was not 
performed, the incidence of 5-year cure 
was 27.2 per cent., and in those treated 
surgically it was 19.3 per cent. The 
cases of 5-year cure are analyzed in 
detail. Although the attempt is made 
throughout to compare the results in the 
cases operated upon with those in the 
cases not operated upon, the material 
does not permit a fair comparison of 
the results of in-adiation with those of 
operation. However, it shows that the 
results are better the more highly dif- 
ferentiated the lesion. 

Murphy concludes that functional ab- 
normality of the reproductive apparatus 
existed in many of the reviewed cases; 
that curettage should always be per- 
formed to determine the histological type 
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of the lesion; and that the treatment 
should ahva\’s include irradiation. If 
hysterectomy is performed, it should 
be total and confined to the adenoma 
maligniun types. 

Treatment. — Radium . — The method 
discussed by J. Heyman (Wien. klin. 
Wchnschr. 48: 129 (Feb. 1) 1935), 

which has been described frequently, is 
a fractional contact treatment in which 
several irradiations are given in a period 
of a month. The procedure varies some- 
what according to the case. The follow- 
ing is an example of the procedure : 
40 mg. of radium are placed in the uterus 
for 20 hours, 800 mg.-hrs. being thereby 
given. At the same time 75 mg. are 
placed in the vagina for 20 hours, 1500 
mg-hrs. — being given. This treatment 
is repeated after a w^eek and again after 
an interval of 3 weeks, with the same 
dosage. Therefore, in a period of 4 
weeks, 2400 mg.-hrs. are given in the 
uterus and 4500 mg.-hrs., in the vagina, 
a total of 6900 mg.-hrs. 

The radium is enclosed in gold or 
platinum tubes with walls equivalent 
to 1 mm. of lead, and the tubes are 
placed in applicators with walls equiva- 
lent to 2 mm. of lead. The filtration is 
therefore 3 mm. of lead. The shape and 
distribution of the applicators vary in 
different cases. The relatively strong 
irradiation of the vagina is given for 
the purpose of influencing the parametric 
tissues. The bladder tolerates high dos- 
ages of radium irradiation better than 
the rectum. Therefore, the radium is 
introduced as high as possible with the 
aid of tampons. 

No difference is made in the dosage 
in the treatment of histologically dif- 
ferent types of cancer. For several years 
an additional x-ray irradiation with rel- 
atively very small dosage has been given, 
but has proved of little value. 

It appears to the author that better 
results are obtained from the use of 


the “radium canni .n,” i. c.. large amounts 
of radium ( formerly 2CHX> mg. now 
5000 mg.) at a di.stance of 5 cm. from 
the skin. 

Under such treatment the skin of the 
abdomen and back receives a total of 
from 25 to 30 Gm.-hrs. and the skin of 
the vulva, 20 Gm.-hrs. in a few da}’s. 
Especially in superficially growing car- 
cinomas of the vagina and vulva the 
author has observed good results from 
this method. Parametric recurrences do 
not respond to any type of treatment. 

Carcinoma of the bodj' of the uterus 
is now treated by packing the entire uter- 
ine cavity with a large number of small 
radium preparations. The amount of 
radium employed ranges from 80 to 200 
mg., and the dose, divided into 2 treat- 
ments, from 2600 to 4000 mg.-hrs. In 
addition, because of the danger of va- 
ginal metastases in carcinoma of the 
body of the uterus a vaginal dose is 
given. If the condition subsequently 
becames worse, total hysterectomy is 
done. The most common complications 
are irritations of the rectum. In from 1 
to 2 per cent, of the cases death results 
from sepsis or embolism. 

In the period from 1914 to 1928, 1567 
cases of carcinoma of the cervix were 
observed. Thirty of the patients were 
treated elsewhere. Of the remaining 1537 
patients, 327 (21.3 per cent.) remained 
free from symptoms after 5 years. These 
represent the absolute cures. Eighty 
patients were not treated and 2 were 
subjected to operation subsequently. Of 
the remaining 1455 patients, 327 (22.5 
per cent.) were free from symptoms 
after 5 years. These represent the rela- 
tive cures. 

Only 56 cases of carcinoma of the 
body of the uterus were seen; 21 were 
not treated and 35 were treated by irra- 
diation. Nine of the patients treated by 
irradiation remained free from symp- 
toms after 5 years. Attention is called 
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to the great difficulty in the histological 
diagnosis of carcinoma of the body of 
the uterus. Specimens presented to the 
greatest authorities are often very dif- 
ferently diagnosed. 

In conclusion, the author states that 
it is surprising that even in such exten- 
sive and homogeneous material, statistics 
show marked differences in the incidence 
of cure, for which no explanation can be 
found. In Sweden the material has im- 
proved, as operation is now seldom per- 
formed and even favorable cases are 
treated by irradiation. 


nephritis or evidence of myocardial 
weakness contraindicating extensive op- 
erative procedure. 

The prerequisites for the operation 
are as follows : The sexual life of the 
patient should no longer be of impor- 
tance and the consent of the husband 
should be obtained. The ceiwix, corpus, 
and adnexa should be free from path- 
ology. All cases should be curetted prior 
to the operation and phenol cauteriza- 
tion of the uterine cavity should be car- 
ried out. Erosions of the cervix and 
vaginitis should be eliminated by suita- 



Fig. 1. 

(Adair and DaSef : Am. J. Obst. and Gynec.) 


PROLAPSE OF UTERUS.— 
Treatment. — ^The Le Fort colpocleisis, 
an operation consisting of a medical ob- 
literation of the vagina, is employed in 
special cases of partial or complete pro- 
lapse in older women and is discussed 
by F. L. Adair and L. DaSef (Am. J. 
Obst. and Gynec. 32 : 218 (Aug.) 1936). 
The operation is applicable to a difficult 
group of cases, and the results have been 
very satisfactory. 

It is a relatively simple surgical pro- 
cedure. It is admirably suited to elderly 
women and may be used when more 
extensive operations are contraindicated 
because of obesity, hypertension, chronic 


ble treatment. The prolapse should be 
capable of reduction. 

It was found that the addition of a 
perineorrhaphy added greatly to the re- 
sults if a relaxed pelvic floor were pres- 
ent. Application of the vesicovaginal 
fascia in cases with large cystocele also 
greatly improved the result of operation. 

The technic of the operation is de- 
scribed by the authors as follows ; 

The patient is placed in the lithotomy posi- 
tion and the usual perineal and vaginal prepa- 
rations, catheterization and draping completed. 
Either local anesthesia (O.S per cent, solution 
of novocaine) or light ethylene anesthesia is 
used. The cervix is grasped in the midline 
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and drawn downward with a single-toothed 
tenaculum forceps. 

The first step in the Le Fort colpocleisis is 
beginning the denudation of the anterior 
vaginal wall by a snowshoe-shaped incision of 


The bladder wall i? exposed mesially, close 
to the cervix, and i- pu-hed upward e*ii the 
uterus. The fascia is split in tlie midline and 
IS then sutured to the uterus underneath the 
bladder wall, as in a cystocele operation. 



' Cervine inverted 
& covered 
v^itb three 
interrupted 
sutures 



Fig. 2. 

(Adair and DaSef : Am. J. Obst. and Gynec.) 



Fig. 3. 

(Adair and DaSef : Am. J. Obst. and Gynec.) 


approximately 4 by 8 cm. The base of the 
incision is just above the bladder reflection. 
The vaginal flap is dissected free downward 
to the fascial layer and extended toward the 
urethra for a distance sufficient to expose the 
vesicovaginal fascia. 


The cervix is drawn forward and a similar 
flap of mucosa is freed posteriorly. 

A transverse strip of vaginal mucosa about 
2 cm. wide is thus left across each of the lips 
of the cervix. The margins of these anterior 
and posterior strips are sutured to one another 
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with interrupted sutures, thus making a trans- The lateral margins of the vaginal mucosal 
verse channel below the level of the internal flaps are sutured by interrupted sutures ante- 

os. These interrupted sutures are inserted so riorly and posteriorly. These sutures are in- 

that they enter and emerge on the vaginal serted and tied with the knots inside the lateral 

surface and the knots, when tied, lie within channels, as described above. As the margins 

the vaginal channels. are sutured downward, the uterus recedes up- 



Fig. 4. 


(Adair and DaSef : Am. J. Obst. and Gynec.) 



Fig. 5. 

(Adair and DaSef . Am. J. Obst. and Gynec.) 

The lateral strips of vaginal mucosa are ward and gradually right and left channels 

about 1.5 to 2 cm, wide, extending from the about 0.5 in diameter are formed which ulti- 

transverse cervical strip superiorly to a point matcly extend from the cervix downward to 

about 1 to 1.5 cm. above the external’ urethral the introitus. 

meatus and inf eriorly to fuse with the perineor- The operation is completed by a typical 
rhaphy incision. perineorrhaphy. 
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The lateral and transverse channels make an 
inverted U-shaped channel. The lateral chan- 
nel of one side runs upward from the introitus 
to the cervix, passes across below the external 


ns to connect with the lateral channel of the 
opposite side which extends downward to the in- 
troitus. The lateral channels can easily be dem- 
onstrated bv the in-ertion of a uterine sound. 
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Convalescence . — ^The patient is usually 
awake before leaving the operating room. 
The light anesthesia required generally 
reduces postoperative nausea to a mini- 
mum. Patients are kept comfortable with 
small doses of morphine sulphate and 
placed on liquids and a light diet. 
They are encouraged to move about. 
Recovery is surprisingly rapid. In 7 
cases there were mild febrile reactions. 
Three developed a postoperative cystitis, 
and 2 had a slight discharge from the 
operative area. Three patients had pro- 
longed hospital stays of 17 and 19 days. 
The remainder were up and about on the 
ninth and tenth postoperative days and 
left the hospital on the twelfth or four- 
teenth postoperative day. There were 2 
fatalities in the series, a mortality of 
5.26 per cent. 

On the eighth postoperative day one 
patient developed a coronary thrombosis 
which was followed by auricular fibrilla- 
tion. A popliteal embolism occurred, 
with resulting gangrene of the left leg ; 
and on the thirty-ninth postoperative 
day the patient died from hypostatic 
pneumonia. The second fatality was due 
to pulmonary embolism in a patient who 
had slight postoperative fever. The 
embolus occurred after the patient had 
been allowed up on her thirteenth post- 
operative day. 

In this series the follow-up of the 
survivors ranges from 3 months to 
over 3 years. To date there has been 
one recurrence. The uterus prolapsed 
through one of the lateral channels 3 
months after operation. This was cor- 
rected by a secondary operation. In all 
of the other cases the functional results 
have thus far been excellent. 

The causes for recurrence of the pro- 
lapse have been almost universally the 
same: (1) Failure to make the lateral 
channel small enough to prevent recur- 
rence of the prolapse through the side 
canal ; and (2) failure of the sutures to 


hold, with resulting partial separation of 
approximated surfaces. 

There has been one major objection 
to the operation : The performance of 
colpocleisis precludes any further exam- 
ination of the cervix. 

VAGINITIS. — Treatment. — The 
glycogenic content of the vaginal epi- 
thelium is an important factor in its 
restoration in the treatment of vaginitis 
due to trichomoniasis, mycosis or senil- 
ity, according to F. L. Adair and H. C. 
Hesseltine (Am. J. Obst. and Gynec. 
32:1 (July) 1936). They believe that 
hormonal therapy is effective because 
it stimulates the i^roduction and deposi- 
tion of glycogen in those tissues. 

It is also their opinion that the arti- 
ficial introduction of substances such as 
lactose into the vaginal canal may 
supply the vaginal flora with essential 
pabulum, thus protecting the glycogenic 
content of the epithelial cells and fur- 
thering their normal growth. It is also 
possible that the cells may absorb some 
of this material directly from the vaginal 
lumen. The presence of this chemical 
in the vagina also favors the growth of 
the vaginal bacilhxs which persists in a 
medium with a pH as low as 3.5. 

The reparative process consists essen- 
tially in the restoration of a more nearly 
normal vaginal flora and pH with a 
gradual change in epithelial growth 
which results in a normal epithelial 
layer. The inflammatory reaction sub- 
sides and the leukocytes disappear. 

They have observed that the epithelial 
reactions, the cellular growth, and the 
deposition of glycogen seem to be al- 
most the same in cases of senile vaginitis 
treated by hormonal therapy and in those 
which have been treated by the intra- 
vaginal administi'ation of lactose, 95 per 
cent., and citric acid, 5 per cent. 

The therapeutic principle of creat- 
ing conditions favoring normal tissue 
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growth is, in their opinion, much more 
important biologically than any attempt 
to destroy pathogenic organisms by 
antiseptic or other agents. 

The normal pH of the vaginal con- 
tent ranges from 6.0 to 7.0 in childhood, 
to 5.5 to 6.5 after the menopause, and 
4.0 to 4.5 in the interm enstrual period. 
The acidity is caused primarily bj' lactic 
acid. A small amount of this acid may 
be liberated by the action of enzymes 
and by glycol 3 "sis of the carboh 3 ’drates, 
but the amounts found, especially during 
the childbearing period, are produced by 
the action of the vaginal bacilli upon 
the carbohydrate substance present in 
the vagina and vaginal walls. 

It is interesting to note that vagitial 
trichomonads are not found in the pres- 
ence of a normal bacterial and cellular 
flora. The acidity of the vagina is dis- 
tinctly less in this disease, usually vary- 
ing from pH 5.0 to 6.5. 

The specific etiologic agent of senile 
vaginitis is unknown, but inasmuch as 
the clinical entity is associated with an 
abnormal flora, bacteria are almost cer- 
tainly the cause. 

Yeast-like fungi {monilia and crypto- 
coccus') are established as pathologic 
agents in vaginal mycoses. These organ- 
isms ferment glucose, levulose, maltose, 
and mannose regularly and often galac- 
tose and sucrose, but they do not fer- 
ment lactose. In the presence of yeast 
cells a mycosis may be produced or made 
worse by the use of glucose. 

The above evidence indicates that if 
conditions favoring the growth of the 
vaginal bacilli and the production of a 
greater vaginal acidity are created, tri- 
chomoniasis, senile vaginitis, and per- 
haps some other infections may be 
treated successfully. 

In bacterial infections the epithelial 
cells and their glycogen-like content need 
stimulation and perhaps protection. The 
substituting of a carbohydrate lactose 


which the vaginal bacillus can utilize and 
3 'et which does not favor the growth 
of a m 3 'cotic organism was tried b\' 
these investigators. 

Lactose was selected, as it can be 
utilized directl 3 ’ 63 * the vaginal bacillus, 
while glucose ma 3 ' be formed bv- the 
breaking down of the poh'saccharides. 
which might favor a m 3 -cosis. 

In the treatment, a mixture of lactose 
(95 per cent.) and citric acid (5 per 
cent.) was used for office treatment. 
Tablets of 2 Gm. (30 grains ) amounts 
for dail 3 ’ home treatment w'ere made 
from a preparation containing 1 pound 
of starch paste to 1 gallon of this 
mixture. 

The patient has 1 to 2 heaping tea- 
spoonfuls (3 to 6 Gm. — ^4 to 
drams) of lactose (95 per cent.) and 
citric acid (5 per cent.) placed in the 
vagina after the diagnosis of tricho- 
moniasis or senile vaginitis is established. 
The patient is instructed to place tw’o 
2 Gm. (30 grains) pills of this material 
in the vagina each evening upon retir- 
ing. Usually she is instructed to return 
in 1 week for reexamination and there- 
after the intervals vary from 2 to 3 
weeks, depending upon the response to 
treatment. Infections of the cervix and 
other sites are treated by appropriate 
means simultaneously with the carbohy- 
drate therapy. 

The patients are instructed to use no 
douches. Occasionally the material tends 
to accumulate, as the condition improves, 
and in these instances a plain water 
douche may infrequently be employed. 
During menstruation all treatment is 
discontinued. Sexual abstinence is urged, 
particularly during the acute stage, but 
when it is indulged in, condoms are 
recommended, to avoid spreading the 
disease as well as to obviate reinfection. 

Of 77 patients with trichomoniasis 
treated in this manner, 5 pregnant and 
32 nonpregnant women have been 
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“cured” of trichomoniasis, while 7 and 
33, respectively, have improved. In the 
senile vaginitis group 2 have been 
“cured” and 3 “improved” of a total 
of 5 patients. 

The periods of treatment are rather 
long. Prompt and immediate cures are 
uncommon. The maximum period of 
treatment and observation was 10 months 
in one instance, while the minimum was 
2 months. 

GONORRHEAL VAGINITIS.— 
Treatment . — R. M. Lewis and E. L. 
Adler (J. A. M. A. 106:2054 (June 13) 
1936) discuss the results of treatment 
of gonorrheal vaginitis, with dilferent 
preparations and amounts of estrogenic 
substance. 

In treating gonorrheal vaginitis, estro- 
genic substance in ethylene glycol given 
hypodermically was relatively effective 
when used in large doses : 2400 inter- 
national units daily ; 800 international 
units daily proved disappointing. 

The use of vaginal estrogenic sup- 
positories (originally 600 international 
units and later 1000) proved very 
effective. 

Clinical improvement, cessation or 
great diminution of discharge, is nearly 
always noted after from 14 to 18 days 
of treatment. 

The administration of estrogenic sub- 
stance changes the reaction of the vaginal 
secretions from neutral or alkaline to 
acid. This, the authors believe, is the 
major factor in eliminating the gono- 
coccic infection. 

The acidity of the vaginal secretions 
is easily measured and provides a sure 
guide by which it can be determined 
whether or not dosage is adequate. 

Of 33 consecutive cases of gonorrheal 
vaginitis in children treated with estro- 
genic suppositories, 30 yielded negative 
smears in an average of 20.7 days. Two 
required 12 weeks of treatment. Five 
cases are listed as recurrences. 


No ill effects were encountered. The 
authors believe that this method of treat- 
ment is safe and harmless, and consider 
the use of vaginal estrogenic suppositor- 
ies the most effective method known for 
the treatment of gonorrheal vaginitis in 
children. 

From their observations in 17 cases 
of gonoridieal vaginitis in children, L. E. 
Goldberg, C. L. Minier and E. L. Smith 
(J. Pediat. 7:401 (Sept.) 1935) are of 
the opinion that short or long duration 
of the disease prior to the administra- 
tion of amniotin is not a factor in 
effecting a cure. The results from the 
oral method do not differ materially 
from those by hypodermic injections. 
The former method would appear to be 
preferable because of the natural dis- 
inclination of a child to be pierced by 
a needle and also because of the slight 
danger of an associated abscess, which 
occurred in one of their cases. The time 
limit, which is an important factor in 
therapy, is unquestionably much short- 
ened in effecting cures by amniotin as 
compared with that by the old methods. 
Protracted treatment is a disadvantage 
in any disease, i^articularly in pediatric 
practice. The reciTrrences after this kind 
of treatment are in all probability much 
less than with any other type of therapy. 
The success of the estrogenic treat- 
ment, in their opinion, depends on the 
conversion of the ei^ithelial lining of 
the vagina from an immature type of 
childhood to an adult type, as demon- 
strated by Lewis. They are in accord 
with Fluberman and Israeloff, who be- 
lieve that the acquired layer of cornified 
epithelial cells acts as a protective bander 
against the rapidly multiplying gono- 
cocci, thus preventing reinfection. The 
infecting organisms that were already 
lodged in the subepithelial spaces have 
been destroyed. 

No ill effects and no definite change 
in the genitals or in the mammary glands 
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were observed in any of these children 
given estrogenic substance, despite the 
large dosage that was sometimes neces- 
sary. Possibly, injurious effects may be 
delayed in appearing. The last biopsies 
taken revealed a decided retrogression 
in the epithelial layers from the adult 
type back toward the immature type of 
the vaginal epithelial tissue of childhood. 
In a subsequent series the authors ob- 
served enlargement of the breasts in 5 
of 11 cases under treatment with 
amniotin. 

TRICHOMONAS VAGINITIS. 

— E. Allen (Am. J. Surg. 33 : 523 
(Sept.) 1936) maintains that high dry 
magnification of the fresh unstained 
vaginal secretion under reduced illumi- 
nation simplifies the diagnosis of Tri- 
chomonas vaginalis vaginitis. Later 
staining of the dried secretion will 
serve to differentiate the other common 
forms of vaginal infection, such as yeast 
and gonorrhea. The profuse bubbly 
discharge found in this condition is 
laden also with various strains of strep- 
tococci. These streptococci may invade 
the urinary tract, Bartholin glands, and 
probably the deeper structures of the 
pelvis. In like manner, the male urinary 
tract may become infected during coitus 
either with the coccoid organisms or the 
motile flagellates themselves, and a 
troublesome urethritis or prostatitis is 
the result. Constant reinfection renders 
permanent cure impossible until the male 
focus has been treated. 

Treatment. — Permanent cure of 
trichomonas vaginitis will depend on 
recognition of possible avenues of in- 
fection. Elevation of the general re- 
sistance of the patient is important in 
the therapy. Scrubbing of the vaginal 
walls should not be instituted until some 
of the acute reaction has subsided. The 
vaginal walls are then sprayed uniformly 
with the powder proposed by Gellhorn 
(2 parts of acetarsone to 7 parts each 


of kaolin and sodium bicarbonate). 
The intrudxictinn of the powder can Ije 
acconifjlished readily by the use of the 
small blower used for insect powders. 
The excels powder may be kept in the 
vagina by inserting a pledget of cotton 
between the blades. The e.xternal geni- 
talia also should be dusted with the 
powder. This treatment should be done 
daily for at least 6 days and should be 
reinstituted for a few days following 
the next menstrual period. In the in- 
terim the patient is instructed to insert 
into the vagina nightly a vaginal sup- 
pository containing 1 per cent, of tri- 
nitrophenol, followed in the morning 
by a 2 -quart warm-water douche to 
which has been added 1 teaspoonful 
of lactic acid. The frequency of these 
topical applications should be decreased 
as the vaginitis improves, but they should 
be persisted in for at least 3 months. 
If the symptoms do not disappear rap- 
idly or at any tiixie the patient complains 
of vulvar irritation, the treatment is 
changed. A tablet containing the same 
ingredients as the powder may be sub- 
stituted for the suppositories. Carbar- 
sone may be substituted for the ace- 
tarsone in either the powder or the 
tablets. Tampons soaked in the broth 
filtrate as described by Hibbert may be 
substituted for the insufflations of pow- 
der. A 10 per cent, solution of strong 
protein silver introduced into the 
vagina with the patient in the knee- 
chest position will often produce grati- 
fying results. 

The treatment of trichomonas vag- 
initis by drying plus antisepsis has 
largely replaced the use of liquid anti- 
septics, according to P. B. Bland and 
A. E. Rakoff (Am. J. Obst. and Gynec. 
32:835 (Nov.) 1936). 

The technic for the dry antiseptic 
treatment consists generally of a pre- 
liminary washing of the vagina and 
external genitalia by some mild liquid 
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antiseptic or cleansing agent, drying, 
followed by the application of the active 
drug in the form of a powder, tablet, 
paste or ointment. 

A total of 135 patients in attendance 
at the antenatal and postnatal clinics 
of the Department of Obstetrics, Jef- 
ferson Medical College Hospital, Phila- 
delphia, were treated for trichomonas 
vaginitis. Ninety -six were pregnant 
women in the first, second, or early 
weeks of the third trimester of gestation, 
while 39 were nongravid cases. The 
patients selected exhibited clinical and 
microscopic evidence of infestation with 
Trichomonas vaginalis . 

One hundred women were treated 
with aldarsone, 25 received treatment 
with acetarsone, while in 10 patients 
used as control subjects, kaolin alone 
was used. 

The following technic was employed in 
the treatment of these women ; 

With the patient in the lithotomy position, 
the vagina was exposed with a bivalve specu- 
lum and the mucosa thoroughly washed with 
a diluted tincture of green soap and water. 
The vaginal membrane was then thoroughly 
dried with cotton pledgets. 

The vaginal portion of the cervix was 
painted with tincture of metaphen, and a 
number of applicators dipped in the solution 
were successively carried deep into the cervi- 
cal canal. 

The introitus and vulva were thoroughly 
scrubbed with tincture of green soap and 
water, and then dried. 

The urethra and paraurethral recesses were 
treated with an aqueous solution of metaphen 
1 .500, repeatedly applied on cotton applicators. 

The antiseptic powder preparation was in- 
sufflated into the vagina with a powder blower 
One-half gram (7j4 grains) of the arsenical 
with finely divided kaolin sufficient to make 
3 Gm. (45 grains) was used for each treat- 
ment. A number of vaginal insufflators were 
successfully used, including the Gellhorn 
powder blower, the Powdex insufflator, the 
Shelanski insufflator, and several designed by 
G. W. Raiziss. 

The patient was treated in this manner on 
3 consecutive days. Three additional treat- 


ments were given at 3-day intervals. The 
patient was instructed not tO' douche and to 
refrain from intercourse during the period of 
treatment. 

A microscopic research for trichomonads 
was made before each treatment and at regular 
intervals thereafter. Smears from the vagina 
and cervix were taken to note changes in the 
bacterial flora. 

More recently, at the suggestion of 
T. L. Montgomery, the authors have 
used a current of warm air from a modi- 
fied hair drier with much satisfaction. 

Laboratory and clinical investigations 
were conducted to determine the efficacy 
of a new soluble penta valent arsenical, 
aldarsone ( sodium - metliylene - sulphon- 
amino-hydroxy-pheny 1-arsenate) in the 
treatment of trichomonas vaginitis. 

Studies in vitro indicated that aldar- 
sone has a definite trichomonadicidal 
power, which is many times that of 
acetarsone, and which was not inhibited 
by human blood serum. 

One hundred women with trichomas 
vaginitis were treated by the insufflation 
of 0.5 Gm. (7^ grains) of aldarsone, 
diluted with kaolin, following pre- 
liminary cleansing of the vagina and 
vulva with a diluted tincture of green 
soap and water, instillation of tincture 
of metaphen into the cervix, and an 
aqueous solution of metaphen 1 : 500 
into the urethra. A total of 91 women 
remained free from trichomonas dur- 
ing a period of 3 to 9 months following 
treatment. Of these 84 women who 
remained negative after a series of 6 
treatments, 5 required an additional 
series of 6 treatments, and 2 were cured 
after 2 additional series of treatments. 

Of 25 women treated by a similar 
technic with acetarsone, only 12 or 
44.4 per cent, remained free from 
trichomonas, while 13 had repeated 
recurrences. 

It is concluded that clinical experi- 
ence as well as laboratory studies in- 
dicate that aldarsone is much superior to 
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acetarsone in the treatment of tricho- 
monas vaginitis. 

Approximately three-fourths of the 
women treated were gravid. The results 
of treatment among the pregnant group 
with both acetarsone and aldarsone were 
slightly better than among the nongravid 
group. 

Among a total of 36 recurrences which 
were noted following treatment with 
aldarsone, 22 were detected during the 
first 2 weeks following treatment, while 
none were noted either clinically or by 
microscopic study after 8 weeks. 

VULVA. — CANCER.— Treat- 
ment. — The outcome of 74 cases of 
leukoplakic vulvitis and 112 cases of 
carcinoma of the vulva seen during the 
past 30 years is discussed by F. J. 
Taussig (Am. J. Obst. and Gynec. 31 : 
746 (May) 1936.) 

Previous to 1915 only a few cases 
came to the writer’s notice and all of 
these were given only palliative treat- 
ment. During the past 20 years, how- 
ever, a method of operative treatment 
has gradually developed that has given 
not only temporary relief, but in a sur- 
prisingly large percentage of patients has 
led to permanent cures. Unfortunately, 
a large number of the women with 
leukoplakic vulvitis refused any opera- 
tive measures. In carcinoma of the 
vulva the number who refused treatment 
was smaller, but approximately 25 per 
cent, were in such bad physical condi- 
tion or had such extensive involvement 
that nothing more than a simple vulvec- 
tomy could be done. If at present a 
radical operation can be done in 75 per 
cent, of vulval cancers, in spite of the 
fact that the disease was present for 
longer than a year and that many had 
palliative treatment elsewhere, it cer- 
tainly speaks well for the possibilities 
of accomplishment by this method. 


Leukoplakic z'uh’itis is permanently 
cured b}" vulvectomy in all but a few 
cases. Occasionally a secondary incision 
is required. In weighing in the balance 
the final results of vulvectomy in the 
treatment of leucoplakic vulvitis, it can- 
not be denied that some of these patients 
complain of a disagreeable feeling of 
tightness about the vulval skin and 
occasionalh’ also of some irritation about 
the urethra from the scratching of the 
hair}' skin to which it is approximated. 
D 3 'spareunia and pain on defecation, 
due to vaginal and rectal postoperative 
stricture — formerly one of the chief 
drawbacks to these operative procedures 
— ^are no longer to be dreaded since 
Taussjg has been doing the posterior 
vaginal flap and double anal bridge 
operation. All in all. the operative re- 
sults, both immediate and late, must 
be termed highly satisfactory. Since 
he has had but 1 operative death in 52 
vulvectomies for leukoplakic vulvitis and 
that in a patient 70 years of age from 
embolism on the fourteenth day after 
operation, the author feels that there 
can certainly not be said to be any special 
danger from the surgical procedure. 

In carcinoma of the vulva, the clinician 
is faced in his follow-up of cases with 
the fact that this is a disease not merely 
of old age, but of extreme old age. Ap- 
proximately 60 per cent, of the women 
were over 60 years and 30 per cent, over 
70 years of age. It is, therefore, not 
fair to consider every death that occurs 
in the 5- or 10-year period following 
operation as a failure to effect a 
permanent cure. 

Out of 112 cases of vulval under con- 
sideration in this review, 76 were seen 
before 1929. During this period a 
variety of procedures were employed : 
radiation, simple vulvectomy, vulvec- 
tomy with the removal of superficial 
glands, and vulvectomy with double- 
sided Bassett operation. A comparison 



494 


GYNECOLOGY AND OBSTETRICS. 


of 5-year results reported in 1929 and 
borne out by subsequent reports showed 
definitely the great superiority of the 
radical gland removal over any other 
measures. In this first series it showed 81 
per cent. 5-year cures with the Bassett 
operation compared to 30 per cent, where 
only the superficial glands were removed, 
and no cures with radiation or simple 
vulvectomy. 

With an operability ratio of 75 per 
cent, and a primary mortality of only 
4.6 per cent., the treatment of cancer of 
the vulva gives, with the possible ex- 
ception of cancer of the uterine body, 
the most favorable prognosis of any 
form of malignancy in the genital tract. 

Radiation, vulvectomy and superficial 
gland operations with vulvectomy have 
no place in the treatment of vulval 
cancer except as palliative measures. 
Three of 4 such cases can and should 
be subjected to the double-sided Bas- 
sett gland excision with vulvectomy, 
and approximately two-thirds of these 
will remain well for longer than 5 years. 

F. H. Falls does not believe that 
radium should be used as a curative 
agent in carcinoma cases, but states that 
it is helpful to radiate with the radium 
plaque the skin of the inguinal canal 
before operation. His plan is to use 
small doses of radium by the radium 
plaque method, moving the plaque along 
the inguinal canal, about 200 mg. hours 
to each side, about 3 weeks before he 
plans to do the Bassett operation. He 
also follows up his operative procedures 
with x-ray therapy in all cases, paying 
particular attention to the radiation of 
the inguinal and iliac glands and the 
areas where metastases may occur. 

KRAUROSIS. — During the past 8 
years, P. J. Kearns (Canad. M. A. J. 
33:48 (July) 1936) observed 17 cases 
of carcinoma of the vulva, 14 of which 
were sectioned and treated. Four of 
these showed a definite origin in leuko- 


plakia. The chief clinical symptom in 
all cases of leukoplakia was pruritus, 
whereas in kraurosis the chief complaints 
were of dyspareunia, soreness and bleed- 
ing, and in carcinoma or a tumor of the 
vulva, with pain and bleeding. It is his 
belief that all cases of kraurosis vulvee 
have a previous supertrophic or leuko- 
plakic stage, and if this hypertrophy is 
prolonged, a progressive leukoplakia will 
develop, which will go through the stages 
of metaplasia and cancer formation. If, 
however, atrophy ensues, the leukoplakia 
progressively gives rise to kraurosis and 
the involved skin becomes thinner and 
thinner, resembling parchment. The 
surface becomes dry, scar-like and brittle. 
The shrinkage in this cicatricial sclerotic 
tissue produces a stretching of the skin 
over the nympliEe. The latter may en- 
tirely disappear, as may also the frenu- 
lum of the clitoris. The vestibule of 
the vagina becomes funnel-shaped and 
narrow, causing dyspareunia and pain 
on examination, because the diseased 
skin is easily torn and fissured. 

Histologically, kraurosis shows an 
atrophy in all layers of the epidermis, 
especially of the horny and the lowest 
layers. In the outer and recticular layers 
of the cutis occurs, allowing the epi- 
dermis and cutis to lie in fiat adjacent 
layers. In the outer and reticular layers 
of the corium, in contrast to the edema 
of leukoplakia, a homogeneous hyalinized 
material is seen, which spreads diffusely 
throughout the subcutaneous tissue, fat, 
elastic fibers, hair follicles, glands of the 
hair follicles, sebaceous glands, and sweat 
glands. These structures gradually dis- 
appear. If large sections are taken 
through the vulva, tliese atrophic changes 
can be seen and connected with remnants 
of leukoplakic areas. In the hypertrophic 
or leukoplakic stage, pruritus is a com- 
mon symptom, but in the atrophic stage 
or kraurosis, soreness and bleeding are 
the troublesome features. The symptoms 
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of pruritus ma\' be relieved by resection 
o£ the perineal nerves in the vulva. 

LICHEN PLANUS. — E. Hunt 
(Brit. J. Dermat. 48:53 (Feb.) 1936) 
discusses 73 cases of liclien planus of the 
vulva, of which 33 showed some degree 
of atrophy or contraction of the vulva. 
vie., “kraurosis.” The diagnosis of a 
lichen planus eruption is often fi'aught 
with difficulty when lesions of a rarer 
type predominate. Lesions were con- 
fined to the vulva and adjacent parts 
in only 15 cases of the present series, 
and in all the others lichen planus lesions 
of various types were present at sites 
remote from the vulva. When it is re- 
called that a lichen planus eruption may 
cause no direct or very slight subjective 
symptoms, the possibility arises that 
many patients suffering from lichen 
planus of the vulva never seek advice 
and that in other cases advanced atrophic 
changes of the vulva may be found in 
which symptoms have developed only at 
a later stage owing to the atrophic 
changes that have occurred. 

No causative factors for leukoplakia 
vulvse have been determined. The eti- 
ology of lichen planus is obscure, but 
ovarian dysfunction has never been sug- 


gested a,s a predispi )sing factor, since 
the eruption occurs in both sexes. De- 
rangements of the nervous system fol- 
lowing debilitating illness, anxiety, worry 
and overwork have lung been recognized 
as associaterl factors in the causation 
of lichen planus, though many cases are 
on record in which none of these factors 
could be determined. 

Leukoplakia vulvje is stated to be a 
precancerous condition. Lichen planus 
is not a precancerous condition. Certain 
factors may be considered to contribute 
to the development of epithelioma in 
atrophic lichen planus lesions on the 
vulva. When atrophy of the vulva 
occurs, there is increased friction of 
atrophic surfaces due (1) to the sup- 
pression of the secretions, owing to 
atroplw of the glands, with which the 
.skin of the vulva is well supplied and 
which keeps the parts well lubricated, 
and (2) to the absence of the labia 
minora, which normally provide a soft 
buffer between the larger labia and pro- 
tect the vestibule. In addition, the dry- 
ness of the atrophic surfaces is in many 
cases aggravated by prolonged and/or 
ill-advised applications for the relief of 
itching. 


OBSTETRICS 


PREGNANCY. — DATE OF 
CONFINEMENT.— It is customary to 
add 280 days to the first day of the last 
period in calculating the day of delivery. 
However, F. A. Wahl (Miinchen. med. 
Wchnschr. 83:311 (Feb. 21) 1936) 

observed that the date thus computed 
only rarely coincides with the actual 
date of delivery and also that the period 
of 280 days is too short in many cases. 
He also gained the impression that the 
date of birth is to a certain extent de- 
pendent on the menstrual cycle. He 
made studies in 5000 obstetric cases. 


investigating ( 1 ) how often a mature 
child is born 280 days after the first day 
of the last menstruation, and (2) 
whether there is a relationship between 
the computed date of birth and the 
menstrual cycles. 

A mature child is born after 280 days 
in 65 per cent, of women with a cycle 
of 28 days. However, in women in 
whom the menstrual cycle is longer than 
28 days, the delivery takes place at a 
later date in more than 75 per cent., 
whereas in women with a menstrual 
cycle of less than 28 days, the calculated 
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date is not reached in approximately 
80 per cent. The author concludes from 
these observations that in women with 
a menstrual cycle of 28 days or longer, 
measures to induce delivery can be post- 
poned for a while in case the gestation 
has gone beyond the calculated term ; 
whereas in women with a short menstrual 
cycle, it is advisable to take measures 
sooner. Moreover, in forensic problems 
in which the average length of preg- 
nancy has to be estimated, the depen- 
dence of the length of the period of 
gestation on the length of the menstrual 
cycles should be given consideration. 

CONTRACEPTION— In a period 
of approximately 6 years, from March, 
1928, until January, 1934, 4000 patients 
were admitted to the Maternal Health 
Clinic of Cleveland for advice as to 
family regulation. A study of the re- 
sults obtained in this clinic was under- 
taken by R. A. Robishaw (Am. J. Obst. 
and Gynec. 31:426 (Mar.) 1936). 

The routine of the clinic is to subject 
the woman to careful pelvic examination, 
determine the most suitable contracep- 
tive technic, and teach the manipulation 
of any mechanical advice prescribed at 
the first visit. Various methods of con- 
traceptive treatment are prescribed ac- 
cording to the indications. Preference 
is given to the diaphragm pessary used 
in conjunction with lactic acid jelly. 
Eighty-eight per cent, of the group re- 
ceived such treatment. 

Several types of occlusive pessaries 
have been prescribed for these patients. 
By far the most commonly employed 
type has been the round spring di- 
aphragm pessary. The size of these 
pessaries, as expressed in the diameter 
of the device measured in millimeters, 
has varied greatly, from size 60 to size 
95, but sizes 80 and 85 have been more 
frequently used. Many patients have 
been fitted witli diaphragm pessaries 
with the flat spring rim of the Mensinga 


type. Among the pessaries of the cervical 
cap type, the Mizpah has usually been 
employed. A very few patients have 
been equipped with Dumas pessaries. 
Most cases in which a Matrisalus pessary 
with its characteristic supporting rim 
might have been indicated have seemed 
betted treated with a Mizpah pessary 
or mechanical protection for the husband. 
In every instance, the pessary is pre- 
scribed to be applied with lactic acid 
jelly in apposition to the cervix and 
plentifully applied to the rim in its 
entire circumference. With scarcely an 
exception, the pessary has been fitted 
with its concave surface uppermost. 
Great effort has always been expended 
to teach identification of the cervix 
through the occluding pessai-y. This has 
almost always been possible. A very few 
patients have been unable to perform 
this check of the cervix, usually be- 
cause of an obese abdominal wall or 
short intravaginal portion of the cervix. 
The very inaccessibility of the cervix 
has made it less likely to elude the in- 
serted diaphragm pessary, which is the 
only type prescribed for such patients. 
A minimal postcoital interval of 6 hours 
is always advised before the pessary is 
removed and not then until after a 
douche of at least a quart of plain warm 
water has been taken. Pregnancies have 
apparently occurred when the technic 
has been varied by removal of the device 
immediately or very shortly after inter- 
course or by removal of the pessary even 
after a considerable period of time has 
elapsed without douching. Preference 
is given the fountain syringe as the in- 
strument for douching, although careful 
douching with the bulb syringe has been 
permitted. Emphasis is always given to 
the superiority of the reclining position 
on douching. 

The wife has always been equipped 
with some spermacidal preparation 
when condoms have been prescribed 
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for the husband. Preference has been 
somewhat in favor of suppositories over 
jellies as being easier to manipulate. 
The patient is directed to insert the 
spermacidal agent 10 minutes before 
coitus to allow ample dispersion of the 
medicament. The suppositories are of 
cocoa butter base, containing as the 
most active ingredients quinine and 
salicylic acid. Care is exercised always 
to dispense a fresh, carefully com- 
pounded preparation, capable of prompt 
dispersion. Whenever jelly has been 
prescribed in this series as an adjunct 
to the condom, a formula with 1 per cent, 
lactic acid and 5 per cent, boric acid 
in a glycerite of starch base has been 
given. In almost every instance, the 
sheaths are of rubber and are intended 
to be used a single time only. Instruc- 
tion is given as to the technic of testing, 
applying and removing the condom. 
An immediate vinegar douche is ad- 
vised in the event the condom is broken 
in the vagina. 

In the few cases in which the sperm- 
acidal activity of a jelly or suppository 
has constituted the only treatment pre- 
scribed, a douche has usually not been 
advised until several hours after coitus. 
Lately, with increasing frequency, an 
immediate vinegar or acetic acid 
douche has been prescribed. The sup- 
pository has almost always been of the 
type described above. The jelly has al- 
most always been the lactic acid jelly 
previously mentioned, although in a few 
cases, a jelly containing chinosol has 
been used. 

Forty-one instances of pregnancy are 
recorded as failure of the method pre- 
scribed. In this group are considered 
all inexplicable pregnancies. Some of 
these failures might be avoided in the 
future with increased skill in the matter 
of determining the most suitable contra- 
ceptive treatment for various indications. 


The value and necessity of routine 
check-up after the patient has been 
using the method 3 months is made a 
matter of concern to patient, doctor, 
nurse, and referring agent wherever 
possible. The follow-up of the nursing 
staff is intensive to the end that this 
return shall be affected. At the 3 
months’ routine reexamination, many 
difficulties may come to light. Such are 
usually easily removed at this time, be- 
fore the patient sustains failures, preju- 
dice, or indifference. Sometimes the 
method needs to be supplanted, some- 
times the size of the pessary needs to be 
altered, particular^’ if the fitting has 
been done premaritally or early in the 
postpartum career, and sometimes the 
technic needs to be corrected. Patients 
are seen routinely at yearly intervals by 
the physician for examination after the 
first check-up. 

Forty-one in a group of 4000 cases 
have sustained inexplicable pregnancies 
and are considered failures of the 
method prescribed. Fifty-nine have con- 
ceived through misapplication of the 
method. 

COMPLICATIONS-— Abortion. — 

Legality in Soviet Union . — The safety 
of legalized abortions as practised in the 
Soviet Union has recently been ques- 
tioned. On June 27, 1936, the Central 
Executive Committee and the Central 
Peoples’ Health Committee of the Soviet 
Union passed a new law prohibiting 
abortion except in the presence of 
stringent indications ; thus, it completely 
reversed its stand of 1920, when it 
legalized artificial abortion. 

The medical profession in the Soviet 
Union had an unusual opportunity to 
observe the harmful effects, both early 
and late, of artificial abortion. G. A. 
Bakscht, the head of the First Gyne- 
cologic-Obstetric Clinic of the Leningrad 
Medical Institute (Sovet. vrach. zhur. 
(June) 1936) states : “The accumulated 
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experience since 1920 furnishes abundant 
proof that artificial abortion is a serious 
evil and that the operation, even when 
performed lege artis, leads to a number 
of injurious effects.” Trauma and infec- 
tion have always constituted a real 
danger in operative interference with the 
normal process of labor. The same holds 
true with even greater force in the case 
of artificial abortion. The organism of 
the woman in the first months of preg- 
nancy has not acquired those protective 
properties which guarantee it a physi- 
ologic puerperium. In discussing the 
operative trauma, Bakscht states that 
the incidence of perforation of the uterus 
amounted to from 0.01 to 0.11 per cent. 
This accident not infrequently calls for 
an immediate laparotomy, in order to 
ascertain probable injury to the intestine, 
the urinary bladder or the mesentery. 
Occasionally the uterus has to be sacri- 
ficed in a young woman. According to 
Ulyanovsky (cited by Bakscht), tears 
of the internal os occurred in 10.5 per 
cent, and led to cicatricial contractures 
and even to a complete atresia, or served 
as a portal of infection of the parame- 
trium. Too energetic curettage of the 
uterine mucosa traumatizes the basal 
membrane, with the consequent atrophy 
and depression of the menstrual function. 

While microorganisms enter the 
uterine cavity after the fourth day in 
the normal puerperium, about the time 
of the formation of the protective granu- 
lation zone, bacteria were found to be 
present in the uterine cavity after an 
artificial abortion on the second day after 
the operation and their number rapidly 
increased on the third and fourth days. 
This is manifested clinically by the fre- 
quency of “mild” fever. The high in- 
cidence of postabortive fever (40 and 
50 per cent., according to Rusin) de- 
pends on the considerable number of re- 
peated abortions, with the attendant sub- 
involution and latent infection. Chronic 


pelvic infection was present in 12.8 per 
cent. in a follow-rtp study of 1500 cases 
of artificial abortion. 

The extent of biologic trauma is 
rather difficult to estimate. The intro- 
duction of two new glands of internal 
secretion, the corpus luteum and the 
placenta, undoubtedly call for especial 
adaptation on the part of the rest of 
the endocrine-vegetative system. The 
effect of the sudden interruption of 
pregnancy must be to upset the new 
eqttilibrium and lead to endocrine-vegeta- 
tive upsets and disturbance of the 
menstrual function and the libido. This 
is of particular significance when inter- 
rupting the first pregnancy in women 
with an asthenic-hypoplastic constitution. 
It tends to stabilize infantilism and re- 
sult in sterility even in the absence of a 
pelvic infection. Ai'tificial abortion is 
an important etiologic factor in extra- 
uterine pregnancy. 

Treatment. — ^T. N. Parish (J. Obst. 
and Gynaec. Brit. Emp. 42 ; 1107 (Dec.) 
1935) presents an interesting review of 
1000 cases of abortion in England with 
a mortality rate of 1.8 per cent. He 
found that 203 of the women had no 
living children and 173 were pregnant 
for the first time ; 207 of these women 
had 1 living child and only 136 had 6 
or more children. Admittedly, 485 of the 
women had induced abortion by one 
means or another, varying from the 
employment of an abortionist to the use 
of slippery elm bark. Most of the deaths 
that occurred in the entire series were in 
this group. In another group, of 246 
cases, abortion was the resttlt of various 
diseases or conditions, the most common, 
in order, being uterine displacement, 
accidents, pulmonary diseases, pelvic dis- 
eases, lacerated cervix and renal diseases. 
There was no intervention in this group, 
and there were no deaths. Of the 1000 
cases under review, infection was present 
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in 48.3 per cent, on admission to the 
hospital. 

For the group of 151 cases of 
threatened abortion, the plan of treat- 
ment was to place the patients completely 
at rest, giving 0.016 Gm. grain) of 
morphine if pains were present, and to 
defer pelvic examination if the diagnosis 
was clear. With this treatment 57 per 
cent, of the patients with threatened 
abortion were discharged still pregnant. 
For the 148 cases of inevitable abortion, 
no treatment other than ergot was given 
unless there was a special indication. 
If the abortion was not progressing, 
an enema was given followed by 3 in- 
jections of 0.5 c.c. (8 minims) of solu- 
tion of posterior pituitary every 2 
hours. When this treatment failed to 
complete the abortion, the uterus was 
evacuated. In 72.9 per cent, of the 
cases of inevitable abortion, completion 
occurred spontaneously or with the as- 
sistance of drugs. Of 481 cases of in- 
complete abortion, infection was present 
on admission in 52 per cent. Expectant 
treatment was followed until the fever 
subsided, unless hemorrhage necessi- 
tated more active measures. Five days 
was found to be a satisfactory period 
to allow between the subsidence of fever 
and evacuation of the uterus. When 
the temperature, however, failed to re- 
turn to normal in a week, the retained 
products were removed from the 
uterus with as little trauma as possible. 
If it was necessary to dilate, great care 
was taken not to split the cervix, to 
avoid any pathway for the entry of 
microorganisms into the parametrium. 
If the uterus could not then be evacuated 
digitally, a blunt curet was used only 
to explore the uterus. When drawn 
gently over the uterine surface, if an 
obstruction was located, a slightly firmer 
pressure was made to' remove it, but 
curettage was not performed. The uterus 
was flushed with a mild antiseptic 


solution ; when retained products ceased 
to come awa\' with the rlushings, the 
curet was abandoned. 

Operative intervention n as required 
in 461 cases to evacuate the uterus com- 
pletely : 7.2 per cent, of these later 
showed some rise in temperature, while 
in only 1.7 per cent, of the spontaneously 
completed abortions was there an\- ex- 
acerbation of infection. Active infection 
was present in more than half of the 
cases of complete abortion on admission 
to the hospital ; if the temperature did 
not fall with bed rest in such cases, 
treatment by means of intrauterine in- 
jections of glycerin was undertaken. 
All but 1 of the 18 patients who died 
were infected at the time of admission ; 
in one of the fatal cases, septicemia be- 
came apparent 6 days after curettage 
for subinvolution. 

Infected Abortion. — T reatment . — 
A study of 445 cases of abortion ob- 
served at Cleveland City Hospital during 
a period of 2% years is presented by 
J. L. Reycraft and S. F. Moore, Jr., 
(Surg. G 3 mec. and Obst. 62 : 989 (June) 
1936). Over this interval the method 
of treatment was fairly uniform and 
affords suitable opportunity for appraisal 
of results. 

The general tendency in treatment is 
toward a policy of nonintervention. It 
is recognized that invasion of the uteras, 
especially with active or potential in- 
fection, may be exceedingly hazardous. 
However, it is believed that circum- 
stances justify this risk in some instances. 

The importance of blood transfusion 
as a life-saving measure in extreme ex- 
sanguination and as a therapeutic pro- 
cedure in the presence of infection is 
properly stressed. 

Intrauterine manipulation is avoided 
in all cases if practical. Opportunity is 
allowed for spontaneous completion, un- 
less hemorrhage is severe or other con- 
ditions warrant immediate intervention. 
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However, i£ the abortion is still incom- 
plete after the patient has been afebrile 
for 48 hours, it is thought that there is 
no advantage in delaying completion for 
a longer time. 

Of the 445 cases observed, 272 were 
treated by some type of operative 
evacuation of the uterus. It is shown 
that the optimal time to empty the uterus, 
when infection has been present is after 
the temperature has been below 100.4° 
F. (38° C.) for 48 hours. It is im- 
portant to carry out this procedure with 
a minimum of trauma, avoiding dilata- 
tion of the cervix and curettement if 
possible. When the uterus is emptied 
at the proper time in properly selected 
cases and with minimal trauma, the 
morbidity following operative procedures 
is not excessive and is of a benign 
nature. 

This series presents a total of 21 
deaths — a gross mortality of 4.72 per 
cent. One-third of these deaths oc- 
curred within 24 hours of the patients' 
admission to the hospital. Only 3 fol- 
lowed operative treatment at City 
Hospital. 

It would appear from this study that 
the mortality and morbidity in accidental 
or criminal abortion could be reduced 
materially by more intelligent manage- 
ment of each case from its onset. Such 
management would include the following 
of certain principles which experience 
has shown may not be violated without 
ill results. 

Therapeutic Abortion. — X-rays , — 
Ten years ago the Gynecological Service 
and the Radiotherapy Department of 
Mt, Sinai Hospital attempted a prelimin- 
ary series of therapeutic abortions by 
means of x-ray. The results obtained 
were sufficiently satisfactory to warrant 
a continuation of the method. M. D, 
Mayer, W. Harris and S. Wimpfheimer 
(Am. J. Obst, and Gynec. 32:945 
(Dec.) 1936) report the results of 10 


years' experience with the records of 
200 fully studied consecutive cases. 

The authors believe that the abortion 
is caused by the death of the fetus as a 
direct result of the radiation, rather than 
through any effect on the ovaries 
or the placenta. Since young growing 
cells have a greater sensitivity to x-ray 
than older cells, the fetus can be de- 
stroyed without any considerable damage 
to the uterine musculature and the 
pai'ametrial tissues. 

The technic used throughoiit this series o£ 
cases was uniform. Sixty per cent, of a skin 
erythema dose (600 r. measured in air is con- 
sidered an erythema dose) was given to the 
center of the uterus. Calculation of the amount 
that had to be given to the skin to obtain this 
dose was determined by making outlines of 
the pelvis and estimating the quantity neces- 
sary to obtain the desired dose in the uterus, 
according to the methods of Holfelder and 
Weatherwax. In the average case with an 
anteroposterior pelvic* diameter of 20 cm., 2 
opposing fields each receiving 600 r. in air 
will suffice if the apparatus will deliver 35 per 
cent. S.E.D. at 10 cm. depth. When the an- 
teroposterior diameter is larger than 20 cm., 
compression cones or strapping of a pendulous 
abdomen will aid in reducing the distance to 
the uterus. When adequate reduction of the 
distance is not possible, additional portals of 
entry (3 to 6) may be required. 

The apparatus should be calibrated by a 
competent physicist and, if possible, a con- 
stant reading dosimeter between the tube and 
the patient will aid in giving the correct 
dosage. The physical factors are 180-200 K.V., 
50 cm. F.S.D,, filter 0.5 mm. copper, 1 mm. 
aluminum; size of portals average 15 x 20 cm. 
(suprapubic and sacral, including the adnexa). 
The treatment should be given on 2 or 3 suc- 
cessive days. 

A mild cathartic is given on the evening 
before treatment and the bladder is always 
emptied immediately before treatment is ad- 
ministered. The outline of the uterus is mapped 
out on the anterior abdominal wall with a 
colored pencil and the central beam is directed 
through the middle of the fundus. 

When there is a discrepancy between the 
length of amenorrhea and the size of the uterus, 
the authors advise a radiograph of the pelvis 
to determine if possible the size of the fetus. 
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The presence of fibroids is not a contraindica- 
tion to treatment. 

If continued growth, etc., show that the 
fetus is still alive after 4 weeks, radiation may- 
be repeated, provided that the size of the uterus 
at that time is not larger than that of a 4 
months’ pregnancy. There are several in- 
stances in this series in which this procedure 
was carried out successfully. 

The pregnancy must never be per- 
mitted to continue to term following 
x-ray treatment, because of the definite 
possibility of tlie birth of an abnormal 
child. 

The authors report 200 ward patients 
with a clinical success in 96 per cent, and 
an ideal success in 90 per cent. 

The method is recommended for preg- 
nancies of not more than 14 weeks’ 
duration, in women who are suffering 
from a serious lesion which would make 
surgical interruption very dangerous and 
who should not again become pregnant. 
This is particularly valid for women over 
35 years of age. 

The method has no mortality and 
remarkably low morbidity, but it does 
required the closest cooperation between 
clinician, radiotherapist, and gynecologist, 
as well as scrupulous observation, con- 
trol, and follow-up of the patient. 

If the treatment should fail, under no 
circumstances should the pregnancy be 
permitted to continue. 

The clinical picture is that of a missed 
abortion with a latent interval averaging 
about 4% weeks. 

Threatened Abortion. — Treatment. 
- — The hormonal theory of the onset of 
labor is important in the treatment of 
threatened abortion. F. H. Falls, J. E. 
Lackner and L. Krohn (J. A. M. A. 
106:271 (Jan. 25) 1936) discuss the 
value of progestin 'in the treatment of 
threatened abortion. As gestation ad- 
vances, the amount of estrogenic sub- 
stance increases, reaching a maximum 
at term. In this way the balance be- 
tween the estrus-inducing principle and 


progestin is disturbed : the estrogenic 
principle becomes dominant and sensi- 
tizes the uterus to the oxytocic principle 
of tlie posterior lobe of the pituitary 
gland and labor enuses. The authors be- 
lieve that the irritability of the s\’m- 
pathetic nervous s\'stem. the intrinsic 
nervous mechanism of the uterine wall, 
and possibly the hormones from the 
thj’roid or the adrenal glands are factors 
which play a part in the onset of labor. 

Patients with threatened abortion re- 
ceived 1 rabbit unit twice daih’ until 
all symptoms subsided or the patient 
aborted. In the treatment of habitual 
abortion 1 rabbit unit of progestin was 
given prophylactically twice weekly 
from the time the diagnosis of preg- 
nancy was made until the thirty-second 
week of gestation. Of the 41 cases of 
tlireatened or habitual abortion, 34 were 
treated successfully with this drug. In 
order to demonstrate the inhibiting action 
of progestin in the human being experi- 
mentally, the authors introduced a hydro- 
static bag into the uterus of a seventh 
day parturient patient under sterile pre- 
cautions. Kymographic tracings of the 
uterine activity were obtained in this 
way. Normal uterine contractions and 
the effects of solution of pituitary, estro- 
genic substance and progestin on the 
human puerperal uterus were investi- 
gated. The experiments were allowed 
to proceed for periods of 2 and 3 hours, 
during which time continuous tracings 
were made. 

The estrogenic substance progynon B 
stimulates contractions of the puerperal 
human uterus in doses of 20,000 and 
40,000 rat units. 

One rabbit unit (Come) of pro- 
gestin inhibits human uterine contrac- 
tions in a seventh day parturient patient. 

One rabbit unit (Corner) of the 
lutein hormone progestin completely 
nullifies the effect of 1 c.c. of solution 
of pituitary, whether given before or 
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after the response to the injection of 
solution of pituitary. 

The hypodermic injection of % gi'ain 
(0.016 Gm.) of morphine sulphate not 
only failed to diminish contractions of 
the human puerperal uterus produced by 
the injection of 1 c.c. of solution of 
pituitary, but actually seemed to augment 
them. [According to this, morphine is 
contraindicated in the treatment of 
threatened abortion. — Editor. ] 

Anemia . — Studies were made by F. 
H. Bethell ( J. A. M. A. 107 : 564 (Aug. 
22) 1936) of the blood of 66 healthy 
yoimg women during the last trimester 
of pregnancy, and similar observations 
were obtained from 50 healthy nonpreg- 
nant women of the same age group. In 
70 per cent, of the pregnant subjects 
the blood values were too low to be ac- 
counted for solely by increased plasma 
volume with consequent blood dilution. 

Anemia in pregnancy is commonly due 
either to preexisting iron depletion or 
to an inadequate intake of protein of 
high biologic value during gestation. 
Rarely, it is of the pernicious type 
amenable to liver or stomach therapy. 

A lack of iron may be recognized be- 
fore the development of actual anemia 
by the presence of a lowered color index 
or of red blood cells of less than normal 
size. In such cases the administration 
of an inorganic iron preparation in 
adequate dosage is indicated. 

Anemia dependent on protein defici- 
ency characterized by a normal color 
index and by red blood cells of normal 
or increased volume, may be prevented 
or corrected by a suitable diet. 

Types. — ^Various types of anemia oc- 
cur during pregnancy. The first and 
most common is the so-called “physi- 
ologic anemia" of pregnancy. A second 
type of anemia in pregnancy occurs in 
women who have a subnormal Hemo- 
globin in early pregnancy and when the 
“physiologic anemia” occurs, the drop 


in hemoglobin is so great that symptoms 
and signs of anemia occur, which may 
clear up after delivery or may persist. 
This is usually a microcytic type of 
anemia with the corpuscular volume 
ranging between 70 to 80 c.[i. This 
group forms the vast portion of anemia 
in pregnancy, and the patients, as a rule, 
have no symptoms or signs of the 
condition. 

A third type is rare and is character- 
ized by a larger cell, ranging from 90 
to 130 c.p.. These patients usually have 
symptoms and signs of anemia and at 
times seem to have a toxemia of preg- 
nancy, as indicated by edema and al- 
buminuria. The blood smears show all 
the characteristics of a pernicious anemia 
and occasionally the differential diag- 
nosis is difficult. As a rule, there are 
no neurologic findings and the charac- 
tei'istic increase in reticulocytes does not 
occur after administration of liver. Such 
patients were formerly designated as 
having pernicious anemia of pregnancy. 
The mortality rate was quite high. 

The means for the hemoglobin con- 
centration in pregnancy, according to 
F. L. Adair, W. J . Dicckinann and K. 
Grant (Am. J. Obst. and Gynec. 32: 
560 (Oct.) 1936), arc 11.56 grams per 
100 c.c. of blood ; for the cell volume, 
37.31 volume per cent.; and for the 
erythrocyte count, 3.77 million. 

The minimum standards for normal 
pregnancy are 10 grams of hemoglobin 
per 100 c.c. of blood ; 33 volumes per 
cent, for the cell volume ; and 3.36 
million for the erythrocytes. 

Eleven and six-tenths per cent, of 
their pregnant patients have an anemia, 
according to their standards, but if the 
standards for the nonpregnant patients 
are used, 63.2 per cent, must be classed 
as anemic. 

A normal decrease and increase in 
the hemoglobin, cell volume and erythro- 
cyte count occurs during pregnancy. 
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These changes cannot be altered by treat- 
ment. The fluctuation may amount to 
2, 3 or even 6.0 grams of hemoglobin 
within a period of 4 to 6 weeks. 

Knowledge of these marked fluctua- 
tions should suggest great caution in 
attributing an increase in the hemo- 
globin concentration, cell volume and 
erythrocyte count to any previous 
therapy. 

An adequate amount of transfused 
blood will raise the hemoglobin con- 
centration to normal permanently and 
relieve all the symptoms and signs of 
the anemia. 

Blood transfusion during pregnancy, 
if done properly, has no deleterious 
effect on the mother or the fetus. It 
has not caused premature labor. 

The prevention of anemia of preg- 
nancy is easier than the cure. An ade- 
quate diet, with proper hygiene, is 
the best prophylaxis. 

A normal hemoglobin content is essen- 
tial for the normal function of the 
organs of the body. Toxemia is less 
likely to occur ; the patient is better 
able to tolerate blood loss and the strain 
of labor; her tissues have more resist- 
ance ; she is less likely to become in- 
fected ; and her recovery after delivery 
is more rapid. 

Diabetes. — Treatment. — A diabetic 
woman who becomes pregnant is an 
abnormal woman, who requires special 
care and consideration. In all probability 
the baby is going to be large, for 60 per 
cent, of such babies weigh more than 
8 pounds (3.6 Kg.), as compared to 9 
per cent, of babies of normal mothers. 
This means a more difficult labor if the 
mother is allowed to go to term. The 
fact that the baby is large does not mean 
that it will be healthy ; on the contrary, 
it may be “flabby” and born dead. The 
incidence of stillbirth in cases in which 
the mother is diabetic is many times 
that occurring in normal* deliveries. Not 


only is the child likely to be injured by 
the difficulties of labor, but it often 
succumbs in utcro to the abnormal state 
existing in the last few weeks of preg- 
nanc\'. For this reason, L. !M. Randall 
and E. H. Rynearson ( J. iM. A. 107 : 
919 (Sept. 19) 1936) advocate delivery 
b\" Cesarean section in the thirty-sixth 
or thirty-seventh week of pregnancy, at 
which time sterilization can be ac- 
complished if permitted and advisable. 

During the third trimester of preg- 
nancy the pancreas of the infant has 
been attempting to supply the insulin 
the mother lacked. After birth, the 
child’s pancreas continues to overfunc- 
tion and produces h 3 'pogl 3 'cemia. 

The infants, therefore, should be fed 
immediateh' after birth by administering 
a solution of dextrose by rectum. 

The authors report the successful de- 
livery in 7 successive cases of diabetic 
mothers. In view of their experience, 
they have instituted the following gen- 
eral plan for the management of the 
infant of the diabetic mother for the 
first few daj’s of its life. The length 
of time that this program will need to 
be maintained will var\' and depend on 
the degree of prematurity, the length 
of time before food and fluid can be 
taken b\’’ mouth, and the duration of the 
period of readjustment of pancreatic 
function. 

The concentration of sugar in the 
blood of the mother, the infant, and the 
umbilical cord should be estimated im- 
mediately. Five c.c. of 10 per cent, 
solution of dextrose is given by mouth 
if possible; otherwise it is administered 
intramuscularlj’-. 

Hydatidiform Mole. — Diagnosis . — 
F. J. Schoeneck (Am. J. Obst. and 
Gynec. 32:104 (July) 1936) tried to 
determine the minimal amounts of urine, 
at various stages of pregnancj-, required 
to produce positive Friedman reactions. 
With such normal standards established. 
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a quoMtitativs JPrisdmcin test is rnade 
available. Nonpregnant dogs weighing 
at least 1500 Gin. and between 16 and 
18 weeks of age were used. All animals 
were of the same or similar breeds and 
were obtained from the same source. 
Fractional intravenous injections of 
known pregnancy urines were made in 
dilutions of 0.025, 0.05, 0.1, 0.5, 1 and 
3 C.C., and so on. From 2 to 6 rabbits 
were used for each test. The animals 
were laparotomized 48 hours after the 
injections. Corpora hemorrhagica or 
fresh corpora lutea were the criteria for 
a positive reaction. In general, the small- 
est amounts gave positive reactions be- 
tween the sixth and tenth weeks of 
pregnancy. Sixty-seven quantitative de- 
terminations were made on 41 known 
pregnant patients. The smallest amount 
of urine that gave a positive reaction 
in normal pregnancy was 0.05 c.c. The 
maximal amounts varied between 3 and 
5 c.c. 

The results of the quantitative test 
in 4 cases of hydatidiform mole and 
1 of chorioepithelioma are given. A 
wide variation (between 0.0063 and 5 
c.c.) is noted in the mole cases. Two 
cases of hydatidiform mole showing 
marked hyperexcretion of the substance 
responsible for the reaction exhibited 
typical textbook specimens of hydatidi- 
form mole, i. e., grape-like masses of 
vesicles, whereas in the other two in- 
stances the specimens were made up 
principally of fibrous tissue with com- 
paratively few vesicles. The composite 
results of 84 quantitative tests on 56 
pregnant patients show that the group 
in which nausea and vomiting were ab- 
sent required more urine to produce 
positive results than did the groups in 
which these symptoms were present. 

The contrast is especially marked be- 
tween the nausea and vomiting group 
and that including the pernicious vomit- 
ing cases. In the pernicious vomiting 


cases, as the symptoms abated, the 
amount of urine required to produce 
a positive reaction increased. While 
there is insufficient evidence to advance 
a hormone explanation of the cause of 
vomiting of pregnancy, the evidence 
seems important enough to warrant con- 
tinued investigation. 

Hypercholesteremia. — R. A. Bar- 
tholomew and R. R. Kracke (Am. J. 
Obst. and Gynec. 31 : 549 (Apr.) 1936) 
believe that the hypercholesteremia of 
pregnancy is probably a normal physio- 
logic response to meet the requirements 
of rapid cell growth in the fetus and 
prepare for lactation. An excessive de- 
gree of hypercholesteremia of pregnancy 
is probably due to hyperpituitai-y or 
hypothyroid activity and is further in- 
creased by a diet high in cholesterol- 
containing foods. Hypercholesteremia 
is probably the fundamental basis for 
the toxemias of pregnancy. It probably 
is responsible for nausea and vomiting 
of pregnancy, through an increased se- 
cretion into the bile until storage of this 
material can take place in the reticulo- 
endothelial system. 

Excessive storage in the liver in the 
first half of pregnancy is probably the 
cause of excessive fatty change in the 
periphery of the liver lobules, with sub- 
sequent central necrosis in the inner 
zone of the lobules, which is so con- 
sistently found in fatal cases of per- 
nicious vomiting of pregnancy. Exces- 
sive storage in the placental arteries, 
with resulting vascular changes, is the 
predisposing cause of infarction in the 
placenta. Thrombosis or rupture of a 
placental artery, occurring either spon- 
taneously or produced by the trauma of 
fetal movements, is the exciting cause 
of acute infarction in the placenta. Acute 
or subacute infarction in the placenta 
results in autolysis of the aflfected tissue, 
with the liberation of peptone, guanidine 
and histamine as toxic split products of 
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placental protein. The amount and loca- 
tion of the infarction, the degree of 
vessel obstruction and the rapidity of 
autolysis determine preeclampsta 

of mild or severe degree, eclampsia or 
premature detachment of the placenta 
will occur. 

If hypercholesteremia is the funda- 
mental basis for the toxemias of preg- 
nancy, it would seem that prophylaxis 
should be directed toward neutralizing 
the effect of excessive secretion of chol- 
esterol into the intestinal tract through 
the bile and preventing excessive stor- 
age of cholesterol in the endothelial 
system by the administration of thyroid 
extract or iodine and restricting the 
use of fats and cholesterol-containing 
foods during pregnancy. 

PerfoTations of Uterus. — L. Ger- 
hardt (Ginek. polska 14:627, 1935) 
analyzes 16 cases of uterine perforation. 
In 12 cases the perforation was caused 
by a physician and in 3 by a midwife. 
In one case its cause could not be de- 
termined. Of the 12 perforations caused 
by physicians, only 2 were caused by 
gynecologists. It may therefore be con- 
cluded that the majority of such per- 
forations are caused by physicians with- 
out special and technical training. 

The author reports the cases in detail. 
Nine of the women were between 20 
and 30 years of age, 5 between 30 and 
40, and 2 under 20. Six were primi- 
paras and 10 were multiparas. Seven 
were operated upon within 6 hours after 
the perforation and the others after from 
8 to 24 hours. In 2 cases there was a 
6 weeks’ pregnancy; in 6 cases, an 8 
weeks’ pregnancy ; in 5 cases, a 12 
weeks’ pregnancy ; in 2 cases, a 16 weeks’ 
pregnancy ; in 2 cases, a 16 weeks’ preg- 
nancy ; and in 1 case, a 20 weeks’ 
pregnancy. 

In 11 cases the uterus was injured in 
an attempt to interrupt pregnancy ; in 
4 cases, in the removal of tissue remain- 
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ing after abortii m : and in 1 case, in the 
evacuation of a vascular mole. In 4 cases 
the perforation was caused by a Hegar 
dilator ; in 3, by a Winter forceps : and 
in 2. by a curette. In 9 cases the per- 
foration was in the cervix ; in 6, in the 
anterior wall of the uterus: and in 1, in 
the posterior wall. Injury of the omen- 
tum occurred in only 2 cases ; and 
the intestine escaped through the i)er- 
foration in only 1 case. 

Treatment. — In 4 cases the perfora- 
tion was sutured after the removal of 
abortion material through the opening. 
Supravaginal hysterectomy was done 
in 7 cases and total hysterectomy in 
1 case. In 2 cases exploratory laparo- 
tomy was performed in the tissue left 
after abortion was removed through the 
vagina. Two cases were treated con- 
servatively. 

Of the fourteen patients treated sur- 
gicalh', only 1 died. The total mortality 
was therefore 7.1 per cent. However, 
as the one death occurred from tuber- 
culosis 6 da\’S after the operation, there 
was no operative mortality. 

The good results are attributed b 3 ' the 
author to the absence of infection and 
the fact that ever^* case was treated 
individual!}" with the following factors 
in mind: the qualifications of the per- 
son who caused the perforation (ph\'si- 
cian, midwife, untrained person), the 
site and character of the perforation, 
the length of time that had elapsed since 
the injury, the age and condition of the 
patient, and the conditions at the time 
of the perforation (possibilit}" of in- 
fection). 

On the basis of this material the author 
concludes that only injuries of the cervix 
without parametrial or peritoneal injury 
can be treated conservatively. In all 
other cases of perforation laparotomy 
should be performed with preservation 
of the uterus when possible. 
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Pyelitis. — Etiology and Pathogen- 
esis . — In a further report, D. Baird (J. 
Obst. and Gynaec. Brit. Emp. 42 : 735 
(Oct.) 1935) points out that dilatation 
of the upper urinary tract occurs in 
nearly every pregnant woman. It is 
usually more marked on the right side 
than on the left and affects the calyces, 
renal pelvis, and ureter down to the 
level of the pelvic brim, where the ureter 
narrows suddenly. In its pelvic portion 
the right ureter is undilated. On the 
left side, the calyces and renal pelvis 
are less frequently involved. The dila- 
tation affects the ureter usually through- 
out its whole course, -as a rule tapering 
gradually to the bladder, but in some 
cases narrowing abruptly at the pelvic 
brim. 

On both sides kinks are usually seen, 
but on the right side they are much 
more pronounced than on the left and 
may be very acute. They are usually 
situated at the junction of the renal 
pelvis and ureter and cause definite 
narrowing of the lumen. 

Lateral displacement of both ureters 
to the outer border of the psoas muscle 
is frequent in the second half of preg- 
nancy. When this occurs, the ureter 
escapes compression until it crosses the 
psoas muscle at the level of the pelvic 
brim to gain access to the pelvis. When 
no lateral displacement occurs, the ureter 
lying along the psoas muscle is com- 
pressed for the greater part of its course, 
above the brim of the pelvis. ^.If the 
abdomen is pendulous — in primigravidse 
because of a contracted pelvis or spinal 
deformity and in multiparse because of 
a lax abdominal wall — the point of com- 
pression is usually low, at the pelvic 
brim, but when the abdominal muscles 
are firm and the ureter is not displaced 
laterally, the ureter is flattened in its 
abdominal portion to a much higher 
level. Dilatation of the upper urinary 
tract is more marked in primigravidse 


than in multiparae. Dilatation is found 
as early as the tenth week and at this 
stage is uniform throughout both ureters, 
involving the pelvic as well as the ab- 
dominal portions. It may be more 
marked on the right side even at this 
early stage. At the end of the fourth 
month, it is increased by the pressure 
of the pregnant utei'us, especially on the 
right side. Up to the sixth month it 
increases. From then until term it de- 
creases on the left side. On the right 
side the calyces, renal pelvis, and ureter 
down to the pelvic brim may dilate 
further or may become smaller. More 
commonly, the calyces and renal pelvis 
increase in size and the size of the ureter 
diminishes. 

In conjrtnction with dilatation, stasis 
is usually found, although dilatation can 
exist without stasis and stasis may be 
present with very little dilatation. Stasis 
begins early in pregnancy, reaches its 
maximum as a rule at the sixth month, 
and diminishes near term. At the sixth 
month, although there is a marked dis- 
turbance of ureteral function, renal 
function may be better than later when 
the function of the ureter has improved 
since, because of the increased pressure 
of the uterus and the improved tone of 
the ureter, the intraureteral pressure 
rises and affects the function of the 
kidney adversely. 

As the effect on the left kidney is 
almost negligible, symptoms of renal 
deficiency seldom develop during preg- 
nancy. In 15 per cent, of cases pain 
referable to the urinary tract occurs 
because of disturbance of ureteral per- 
istalsis. 

Histological examination of the wall 
of the ureter above the point of com- 
pression has shown that no hypertrophy 
occurs in response to the obstruction 
but, on account of the atony, the ureter 
simply stretches. Because of the in- 
creasing pressure of the uterus, dilata'- 
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tion and stasis would be progressive 
until the end of pregnancy if some other 
factor did not come into play. The tone 
of the ureter improves near term, but 
diminishes rapidly in the puerperium, 
especially in cases in which the dilatation 
and stretching reach a high degree. 
When the dilatation is only slight during 
pregnanc 3 % the falling off in tone in the 
puerperium is much less. This suggests 
very strongly that the improvement in 
the cases with marked dilatation is due 
to a stimulus which is suddenly with- 
drawn after labor. The ureters subse- 
quently regain their tone slowly, in 
proportion to the rate of disappearance 
of the dilatation. In some cases in which 
dilatation has been very great, the right 
urinary tract never returns to normal 
and the tone remains less than that of 
the left urinary tract which has been 
relatively unaffected. 

It is now established that estrin sensi- 
tizes the uterine muscle to the action of 
pituitrin and that the estrin content of 
the blood rises as pregnancy advances, 
reaches its maximum just before term, 
and rapidly diminishes in the puer- 
perium. It is possible that the variations 
in the estrin content of the blood during 
pregnancy and the puerperium influence 
the tone of the urinary tract in the 
same way as they affect the tone of the 
uterus. 

It is claimed that in cases of albu- 
minuric toxemia there is an excess of 
posterior pituitary hormone in the circu- 
lation (Anselmino, Hoffmann, and 
Kennedy) . The fact that in this condi- 
tion there is very little atony of the 
ureters suggests that the posterior pitui- 
tary hormone also plays a part. 

D. Baird {Ibid. 42: 577 (Aug.) 1935) 
discusses pyelitis of pregnancy and its 
relation to changes in the upper urin- 
ary tract. 

The investigation of the urinary tract 
in gynecological conditions was first un- 


dertaken to compare the effect on the 
urinary tract of the presence of the 
gravid uterus in pregnant women with 
that of gynecological tuntors of similar 
size in nonpregnant women. It is com- 
mon knowledge that gr’necological tum- 
ors. both inflammatory and neoplastic, 
are frequently associated with urinary 
symptoms, usually disturbances of mic- 
turition due to displacement of or pres- 
sure on the bladder, but it is not 
generally recognized that dilatation of 
the upper urinaw- tract may also occur 
in those cases. However, it is well- 
known that in cases of advanced car- 
cinoma of the cervix, the ureters may 
be compressed in the parametrium or 
at the pelvic brim by the carcinomatous 
tissue, and complete suppression of 
urine, due to blockage of both ureters, 
is one of the recognized causes of death. 

Pelvic Cellulitis. — Of 11 cases of 
pelvic cellulitis in which a urological 
examination was made, excretion was 
not delayed in 3 of salpingo-oophoritis 
with very slight cellulitis. In 8 cases, 
cellulitis was extensive and there was a 
delay of excretion which was more 
marked on the left side in 5 and more 
marked on the right side in 3 cases. 

Ovarian Cyst. — Only 1 of the 11 cases 
of ovarian cyst had no delay in excre- 
tion. This was the case of a para-II 
with a moderately-sized, soft cyst which 
floated about freely in the abdomen. 
W’hen the cyst is adherent to the tissues 
in the neighborhood of the pelvdc brim, 
dilatation and stasis are always foimd. 
The most marked example of this was 
a malignant ovarian cyst of moderate 
size adherent to the pelvic brim at the 
left side. 

Simple cysts which are not adherent 
may cause dilatation and stasis in the 
upper urinary tract. It is possible that 
a disorder of the endocrine balance low- 
ered the tone of the ureteral muscula- 
ture, so that it was more susceptible to 
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pressure. This is probably what occurs 
during pregnancy. 

In the cases in which the cyst fills 
the pelvis and reaches to the level of 
the umbilicus (f. e., approximately the 
size of a 5 months' pregnancy), the 
ureter on the side most affected by the 
cyst can be demonstrated clearly by 
intravenous pyelography down to the 
pelvic brim, showing that the point of 
compression is at the pelvic brim. When 
the cyst is so large as to fill the ab- 
domen completely up to the costal 
margin, the compression is not at a 
single point, but the ureter is flattened 
against the psoas muscle for some dis- 
tance above the pelvic brim. The same 
thing is found during pregnancy. In the 
fifth month the ureters are dilated and 
show clearly down to the level of the 
pelvic brim. Near full term, one of 
two things will have happened : either 
compression of the ureter for some dis- 
tance above the pelvic brim, or lateral 
displacement of the ureter so that it 
escapes the point where it crosses the 
pelvic brim. The significant resemblance 
between the effects on the ureter due 
to the presence of an ovarian cyst and 
of a pregnant uterus suggest clearly 
that mechanical pressure is an important 
factor in the production of the changes 
occurring in the urinary tract in preg- 
nancy. Lee and Mengert (1934) argue 
that the dilatation caused by pregnancy 
disappears too quickly in the puerperium 
for the case to be mechanical pressure, 
and conclude that a disturbance of hor- 
mones peculiar to pregnancy is the im- 
portant factor, but the author has found 
that the dilatation of the urinary tract 
caused by ovarian cysts in the nonpreg- 
nant disappears very quickly after re- 
moval of the cyst. Further, after preg- 
nancy the disappearance of the dilatation 
is often delayed, and the finding of Lee 
and Mengert to the contrary is due to 
their reliance on intravenous pyelogra- 


phy to demonstrate the contour of the 
urinary tract. While this method is ad- 
mirable during pregnancy, the lack of 
obstruction to outflow makes it quite 
unreliable in the puerperium when re- 
course to retrograde pyelography is 
necessary. 

When the cyst presses equally on 
both ureters, the right ureter is more 
dilated than the left. The preponder- 
ance of dilatation of the right urinary 
tract in pregnancy is probably due to 
the same cause. 

Fibromyoma. — It has been possible to 
perform urological examination in only 
5 cases of fibromyoma large enough to 
be comparable as regards size with the 
pregnant uterus in the second half of 
pregnancy. Delay in excretion was not 
observed in any case and when the ab- 
domen was opened it was seen that there 
was no direct pressure on the ureters, 
as the firm consistency of the tumor 
prevented it from fitting closely into the 
irregularities of the pelvic brim. This 
is additional evidence of the obstruction 
in pregnancy occurring at the pelvic 
brim. 

Baird states that in his survey of 28 
cases of pelvic cellulitis, ovarian cyst 
and fibromyoma, he demonstrated con- 
clusively that tumors of sufficient size 
and soft consistency can compress the 
ureter and cause an intefference with 
renal function. If the cyst is situated 
to one side, it causes dilatation of the 
urinary tract on the same side and less 
or no dilatation on the other side. When 
the cyst fills the abdomen uniformly 
and appears to exert pressure equally 
on both sides, the right urinary tract is 
more exposed to pressure than the left. 
As a rule, the dilatation produced in 
these cases is less than that produced in 
a pregnancy of corresponding size, and 
the consequent stasis is very markedly 
less because the tone of the ureter, as 
judged by the vigor of the efflux, is not 
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impaired in the nonpregnant state to the 
same extent as in the pregnant state. 
It has been said in support of the state- 
ment that ovarian cysts do not cause 
dilatation of the urinary tract, that pye- 
litis is never seen in these cases, but as 
the incidence of clinical pyelitis, even 
in pregnancy, is only 1 per cent., much 
larger numbers would have to be studied 
before definite conclusions could be 
reached. Moreover, as in the absence 
of pregnancy the stasis is never so great 
as when pregnancy is present, the lia- 
bility to infection cannot be so great. 

Incidence . — Pyelitis is one of the most 
common complications of pregnancy. In 
a period of 2 years it was found by 
D. Baird (J. Obst. and Gynasc. Brit. 
Emp. 43:1 (Feb.) 1936) in 15.6 per 
cent, of all patients admitted to the 
antenatal wards of the Glasgow Royal 
Maternity and Women’s Hospital. It is 
as common as albuminuric toxemia, con- 
tracted pelvis, and abortion. The most 
important predisposing factor is stasis 
of urine in the upper urinary tract. 
Stasis always precedes the onset of in- 
fection. The health of the patient is 
not an important factor in its develop- 
ment, as it occurs most typically and in 
its most severe form in healtliy young 
primigravidae. It does not appear to be 
associated with any particular physical 
type. In over 90 per cent, of the cases 
the infecting organism belongs to the 
coliform group. Urinary infection in 
the absence of pregnancy is also most 
often due to coliform organisms. 

Pathology. — There are 3 principal 
routes by which infection may reach the 
kidney — ^the blood-stream, the lumen of 
the ureter, and the lymphatics. The 
majority of clinical workers in England, 
according to Baird (/&id.), believe that 
the organism is absorbed from the bowel 
and carried to the kidneys by the blood- 
stream. Organisms were found in the 
blood in 2 cases of pyelitis of preg- 


nancy. The author believes that if blood 
were taken for culture early eni tugh in 
the disease, a positive result would be 
obtained, and that following intestinal 
disturbance organisms are absorbed into 
the blood-stream and thereby carried 
to the kidney. 

In the absence of pregnancy, acute 
pyelonephritis is usually bilateral. Three 
types of lesions are found in subacute 
and chronic pyelonephritis : 

Type 1. — The parench\’ma is more in- 
volved than the renal pelvis. If the 
organism is of low virulence and the 
local resistance is good, fibrosis not un- 
like that occurring in nonsuppurative 
nephritis results. 

If the fibrosis is diffuse, it will lead 
to atrophy of the kidney, and if it is 
patchy, to irregularities of the cortex 
due to scars and retracted areas. Second- 
ary calculus formation is common. There 
is only moderate dilatation of the calyces, 
as usually there is no obstruction to the 
outflow of urine. 

Type 2. — ^The renal pelvis is more in- 
volved than the parenchy^ma. In some 
cases there is obstruction at the uretero- 
pelvic junction, and in others the ob- 
struction is lower down. Changes in the 
wall of the pelvis of the kidney occur. 
There may be small nodules, due to 
lymphoid infiltration, metaplasia of the 
epithelium and leukoplakia. 

Type 3. — The changes are of equal 
intensity in the renal pelvis and par- 
enchyma. Destruction of the parenchyma 
with the formation of multiple abscess 
cavities occurs. There is an increase in 
the peripelvic fat invading the hilum 
and compressing the renal pelvis. The 
capsule of the kidney may be thickened 
and the perirenal fat adherent. The 
renal pelvis and calyces are dilated at 
the expense of the parenchyma. The di- 
latation is due either to obstruction to 
outflow or to atony of the wall of the 
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ureter and renal pelvis resulting from 
inflammation. 

Symptoms. — It is customary to divide 
cases of pj’elitis of pregnancy into 2 
ctcxits and the c/i? o^vicy ac 
cording to the severity of the urinary 
gyfnptoms. The condition is freQ^uently 
wrongly diagnosed. Of 156 cases of 
pyelitis of pregnancy reviewed by Baird 
{Ibid.), 98 (60.8 per cent.) were diag- 
nosed incorrectly. In some, the error 
was due to the absence of symptoms 
referable to the urinary tract, and in 
others, to the fact that the symptoms 
were so slight that they were not recog- 
nized. The most frequent erroneous 
diagnosis is albuminuria, and the next 
most common, hyperemesis. When acute 
pain and tenderness are present, the 
diagnosis may be in doubt, as the con- 
dition may simulate pleurisy, pneumonia, 
or appendicitis. 

In 78 of the 156 cases reviewed there 
was no fever. In 53 (34 per cent.), 
fever was present for less than one 
week. Of the multiparae, 9.1 per cent., 
and of the primigravidae, 27.6 per cent., 
had fever for from 7 to 14 days. Six 
primigravidae but no multiparae had 
fever for more than 3 weeks. These 
findings show that the disease is more 
serious in primigravidae than multiparae. 

The urine practically never becomes 
sterile before the end of pregnancy, and 
exacerbations during the course of preg- 
nancy are common. 

Diagnosis. — The methods used to 
study the effect of infection on the 
urinary tract are chromocystoscopy, 
catheterization of the ureters, determin- 
ation of the urea concentration of the 
urine of each kidney, McLean’s urea 
estimation, and intravenous pyelography. 

Prognosis. — In the 127 unselected 
cases of pyelitis treated medically in 
which the result was known, Baird 
{Ibid.) reported 4 maternal deaths. One 
of the deaths, however, was due to 


cardiac disease. The mortality, thei-e- 
fore, was 2.3 per cent. In 192 especially 
selected cases there were 7 deaths, a 
mortality of 3.6 per cent. The stillbirth 
and neonatal death rate was 15.7 per 
cent, in the unselected cases and 19.7 
per cent, in the selected cases. Of 132 
primigravidae, 4 (3 per cent.), and of 
187 multiparas, 6 (3.2 per cent.) died. 
The stillbirth or neonatal death rate was 
25.7 per cent, in the cases of primi- 
gravidae and 14.4 per cent, in those of 
multiparae. 

Treatment . — In all cases of pyelitis 
treated by Baird {Ibid .) the patient is 
put to bed and kept warm, but no 
attempt is made to induce diaphoresis. 
She is confined to bed until the tempera- 
ture has been settled for a week. In the 
acute stages, abundant fluids are given, 
at least 100 ounces in 24 hours in fairly 
small quantities at frequent intervals. 
A mixture of potassium citrate and 
sodium bicarbonate, 40 grains (2.6 
Gm.) of each, is given every 4 hours 
night and day. When diuresis has been 
established, a nourishing light diet is 
given. Liquid paraffin is given to ob- 
tain easy movement of the bowels. 
Drastic purgatives are contraindicated. 
When the pain is severe, morphine is 
given in the acute stages and antiphlo- 
gistine is applied to the region of the 
affected kidney. If the patient becomes 
sick, the amount of alkali is reduced or 
stopped. Reduction of the alkalies often 
stops the vomiting as alkalies are very 
nauseating to some patients. When the 
temperature has been settled for about 
10 days, hexamine and acid sodium 
phosphate, 10 and 15 grains (0.6 to 
1 Gm.), respectively, are given 4 times 
a day. 

There seems little doubt that the most 
important single essential in the treat- 
ment of pyelitis is an abundant fluid 
intake. If the fluid intake in a period 
of 24 hours is over 100 ounces the 
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acute phase o£ the attack usually does 
not last very long. 

Hexamine liberates formaldehyde 
which, in a dilution of 1 : 20,000, allows 
very few organisms to grow. However, 
the liberation of foi-maldehyde is con- 
siderable only when the hydrogen-ion 
concentration of the urine fails to 4. 

A full light diet should be given as 
soon as possible. Patients are too often 
allowed to become anemic and thin from 
starvation. 

Posture undoubtedly plays a part in 
many cases. Most patients suffering 
from pyelitis prefer to lie with the thighs 
well flexed, as this position relaxes the 
psoas muscles and diminishes the com- 
pression of the ureters, thus relieving 
the pain to some extent. 

Ureteral catheterization is usually 
held to be contraindicated in the acute 
stage of an infection, but as obstruction 
to the outflow of urine by the pregnant 
uterus is of such importance in the pro- 
duction and persistence of urinary in- 
fection, the author gave the method an 
extensive trial. The value of drainage 
by ureteral catheter is due to the relief 
of obstruction to the outflow of urine 
which it brings about. 

Renal Tuberculosis . — In tuberculosis 
of the kidney, pregnancy is more than 
likely, as a result of increased physi- 
ological activity, to light up an old focus 
of disease. 

Symptoms. — W. S. Pugh (J. Urol. 
35:160 (Feb.) 1936) notes that there 
are no typical symptoms of tuberculosis 
of the kidney in pregnancy. The symp- 
tomatic peculiarities of the condition are 
due largely to the changes in the urinary 
passages taking place during gestation. 
In the majority of cases the first symp- 
tom is pollakiuria, usually of the painful 
type, which persists both during the 
day and at night. Pyuria is so often 
associated with other diseases that it 
is of little diagnostic aid. Hematuria is 


fairly frequent ajid often one uf the fix>t 
signs noted, but must be di^ti^gui^hed 
from the hemorrhagers of the bladder and 
urethra occurring so frequently in preg- 
nancy. Fever iis an important symptom 
and is particularly high, often reaching 
40^ C. (104" F. 

Diagnosis . — Pugh {Ibid.) ^tates that 
in his experience small amounts of 
albumin in the urine were not significant. 
A clear sterile urine is far more sug- 
gestive. Tubercle bacilli are found in 
about one-half the cases. 

The physical examination shcjuld in- 
clude a study of the vagina and palpa- 
tion of the ureters. If definite ureteral 
rigidity is found, the condition is quite 
certain to be tuberculosis. Crcteral 
catheterisation and pyelography \deld 
certain definite indications and are not 
contraindicated at any stage of preg- 
nancy. Bilateral pyelography is less 
harmful than failure to employ it. If 
careful urinalysis does not demonstrate 
the tubercle bacillus, inoculation of a 
guinea-pig will usually confirm or dis- 
prove the diagnosis. A typical pyelogram 
in renal tuberculosis cannot be described, 
but the x-ray demonstration of ureteral 
rigidity is most certain evidence of renal 
tuberculosis- 

Treatment. — The treatment of choice 
of unilateral tuberculosis in pregnancy 
is removal of the kidney. The so-called 
conservative methods should be reserved 
for bilateral affections and tuberculosis 
of a remaining kidney. The beneficial 
effects of ultraviolet light must not be 
overlooked in this connection. 

As the renal process is acutely ex- 
acerbated in practically all cases with ob- 
struction, the author urges immediate 
intervention. Interruption of the preg- 
nancy not only fails to check the disease 
process, but is dangerous, particularly 
in the late months. It should be done 
only when the patient refuses nephrec- 
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tomy or an infection of both kidneys is 
|-iresent. 

Pregnant women stand the operation 
well. As the average mortality of tlie 
children born of tuberculous mothers is 
about 60 per cent., early removal of the 
tuberculous focus appears to be indicated 
in the interest of the child as well as 
the mother. 

The author regards cases of renal 
tuberculosis as an important field for 
contraception. 

Five cases in which the woman went 
to full term and was delivered of an 
apparently healthy child after nephrec- 
tomy are reported. One patient died 
15 months later of abdominal tubercu- 
losis with extensive ulceration of the 
sigmoid flexure and perforation into the 
intestinal canal. 

In the postoperative treatment physio- 
therapy is indispensable. 

Syphilis. — ^The Cooperative Clinical 
Group has studied the pooled records 
from 5 large syphilis clinics to determine 
the outcome of pregnancy in treated 
syphilitic women. This study comprised 
3817 syphilitic women under treatment 
or observation for 6 months or more. 
There were 603 women who had 922 
pregnancies after their syphilitic infec- 
tion. The results of 607 of these preg- 
nancies are known and form the basis 
for the statements in this paper. 

H. N. Cole, L. J. Usilton, J. E. Moore, 
P. A. O’Leary, J. H. Stokes, U. J. Wile, 
J. Parran, Jr., and R. A. Vonderlehr 
of this group (J. A. M. A. 106:464 
(Feb. 8) 1936) offer the following 

treatment : 

Treatment of Pregnant Syphilitic 
W ojnan . — If the diagnosis is made early, 
an intravenous injection of arsphen- 
amine (from 0.2 to 0.4 Gm. — 3 to 6 
grains) or neoarsphenamine (from 0.3 
to 0.8 Gm. — 5 to 10 grains) should be 
given every week for from 12 to 15 
weeks, followed by 10 weekly injections 


of either potassium bismuth tartrate 
(0.2 Gm. — 3 grains), bismuth sal- 
icylate (0.2 Gm. — 3 grains) or sodium 
potassium bismuth tartrate suspended 
in oil, each dose yielding from 0.05 to 
0.1 Gm. (% to grains) of metallic 
bismuth each. If possible, the schedule 
should be arranged to finish up with an 
arsenical, and treatment should be con- 
tinued to term. If the diagnosis is made 
late in pregnancy, combined arsenical 
and bismuth treatment is indicated. 
Even late, inadequate treatment may mean 
a living, possibly nonsyphilitic child. 

The data collected by this Cooperative 
Clinic Group show that congenital syph- 
ilis is practically a preventable disease. 
Its prevention is dependent on the 
routine, early and repeated use of the 
serologic blood test on every pregnant 
woman, and on adequate early treat- 
ment once the diagnosis of syphilis has 
been made. 

A positive blood test during preg- 
nancy is a serious matter to the fetus. 
Ten times as many syphilitic children 
were born when the syphilitic mother’s 
blood was positive during pregnancy as 
when it was negative. 

The pregnant syphilitic woman was 
found to tolerate antisyphilitic treatment 
as well as or better than the syphilitic 
woman who had not been pregnant since 
infection. 

There is evidence that habitually abort- 
ing syphilitic women are capable of 
producing living, apparently nonsyph- 
ilitic children when given specific treat- 
ment throughout each pregnancy. 

Many more nonsyphilitic living chil- 
dren were born when antisyphilitic treat- 
ment was begun before the fifth month 
of pregnancy than when therapy was de- 
layed. This advantage was increased 
if the treatment during pregnancy was 
not only early but adequate, i. e., at least 
10, preferably 15 injections of arsphen- 
amine and appropriate heavy metal. 
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If an early syphilis appears late in 
pregnancy, some treatment begun at this 
period and continued up to termination 
of pregnancy, even though it is only a 
small amount, will be of value in the 
production of a living child. To those 
women with early syphilis who were 
treated after the fifth month of preg- 
nancy, only 7.6 per cent, of the children 
were born dead ; whereas among a 
similar group of women with early 
syphilis to whom no treatment was ad- 
ministered during pregnancy, the loss 
of life was 46 per cent. 

Treatment during a preceding preg- 
nancy is insufficient protection for the 
present pregnancy, even though the 
syphilitic woman has a negative blood 
reaction. It is necessary to treat her 
throughout each pregnancy to insure a 
living nonsyphilitic infant. 

The important factors in controlling 
clinical progression and relapse in the 
syphilitic woman are the stage of syph- 
ilis on beginning treatment and the 
amount of therapy administered, rather 
than the pregnancy. The possible excep- 
tion is the apparent protection pregnancy 
affords the patient with early syphilis 
in avoiding an involvement of the central 
nervous system. 

T oxemia. — Symptoms . — The ophthal- 
moscope, according to A. V. Hallum 
(J. A. M. A. 106: 1649 (May 9) 1936), 
should be rated next to the sphygmoma- 
nometer as an instrument of diagnostic 
importance in the management of a case 
of hypertensive toxemia of pregnancy. 

Generalized narrowing and localized 
spastic constriction of the retinal arter- 
ioles are the earliest changes in the 
fundus oculi, retinal edema, hemorrhages 
and exudates appear later if the toxemia 
progresses in severity. 

When hypertension develops or in- 
creases during pregnancy, careful watch 
should be kept for angiospastic lesions 
of the retinal arterioles. Pregnancy 


should be terminated if the progress of 
these lesions cannot be controlled by 
conservative measures, and certainly be- 
fore the onset of retinitis. 

The arterioles may regain their normal 
caliber if there is a sufficiently early re- 
duction of the blood-pressure to normal. 

The author has found that if retinitis 
occurs before the twenty-eighth week 
of pregnancy, there is only about a 25 
per cent, chance of the patient giving 
birth to a living child, even if pregnancy’ 
is continued to the stage of viability, 
and there is almost 100 per cent, chance 
of permanent vascular-renal injury de- 
veloping. If toxemia precedes the 
twenty-eighth week of pregnancy and is 
not accompanied by retinitis, the prog- 
nosis is slightly better. 

Retinal detachment occurs in about 2 
per cent, of hypertensive toxemias of 
pregnancy. The detachments usually be- 
come reattached within 10 days after 
termination of the pregnancy. 

From May, 1931, to March, 1936, 
1018 cases of toxemia of pregnancy 
were delivered in the Department of 
Obstetrics and Gynecology of the Uni- 
versity of Chicago at the Chicago Lying- 
In Hospital. Among these patients there 
have been 26 cases showing a drop in 
systolic blood-pressure of more than 70 
mm. of mercury. There were profound 
clinical manifestations of shock in ad- 
dition to the fall in blood-pressure in 
16 of these cases, 11 of which were of 
the chronic and 5 of the acute type. 
Energetic treatment followed the occur- 
rence of collapse in all, and yet 4 
patients relapsed into shock a second 
time and required repetition of the 
treatment. 

Parturitional vascular collapse is a 
grave condition occurring typically in a 
rather small percentage of elderly 
multiparae who have been afflicted with 
a progressively severe nephritis in suc- 
ceeding pregnancies. The incidence of 



514 


GYXECOLOGV AXD OBSTETRICS, 


this conhiitiuii in this clinic, as reported 
bv F. L. .Vdair, A. B, Hunt and R. E. 
Arnell fj. A. M, A, 107:1036 (Sept. 
26? 1916 G was 0.2 per cent, of all 

deliveries and 2.55 per cent, of all 
toxemic patients. 

The toxemia seems to be tlie most 
important etiologic factor, with delivery 
definitely exciting the appearance of 
vascular collapse. 

The blood-pressure and general condi- 
tion of cases of severe and chronic 
toxemia should be watched closely for 
12 hours after delivery. Equipment and 
personnel should be ready for prompt 
and effective treatment in the event of 
the collapse of such a patient. 

The mortality" is high, 15.49 per cent, 
of 71 cases reported. The condition is 
an entity deserving of recognition and 
further study because of its gravity and 
because proper treatment should reduce 
the mortality appreciably. 

The most common pathologic lesion 
was a chronic glomerulonephritis. 

Treatment , — ^ In treatment of these 
patients, Adair, Hunt and Arnell (Ibid.') 
recommend that the blood-pressure and 
pulse be watched closely for several 
hours after delivery. A tight binder 
and a small sand bag applied to the 
abdomen may compensate for the pres- 
sure of the previously gravid uterus and 
prevent a collapse. 

Prompt treatment, in the event of a 
collapse of the blood-pressure, will be 
required to save the patient if the systolic 
pressure remains below 60 mm. of 
mercury for any length of time. The 
obstetrician should not wait for this to 
occur. Prolonged anoxemia is followed 
hy a severe acidosis and irreparable 
damage to the brain. Hypertonic intra- 
venous dextrose of 20 per cent., and 
occasionally 30 per cent., is the best 
agent to raise the blood-pressure. 
Acacia, 30 Gm. (1 ounce), with 4.5 Gm. 
(67^ grains) of sodium chloride in 


100 c.c. (3 ounces) ampoules diluted 
to 500 c.c. (1 pint) with freshly dis- 
tilled water, given intravenously, is use- 
ful. A hypodermoclysis of not too great 
an amount be started early, but 

isotonic dextrose rather than sodium 
chloride should be used in these patients. 
Blood transfusion may be needed, as 
the serum proteins exert a more pro- 
longed osmotic effect to pull and hold 
fluids in circulation. 

Hypodermic use of ephedrine and 
solution of posterior pituitary is in- 
dicated. The usual treatment of shock 
from any cause is always in order, such 
as the steep Trendelenburg position, 
external dry heat, caffeine by hypo- 
dermic injection or a hot coffee enema. 
Even binding the extremities toward 
the torso may be of aid in an emergency. 
A functional cei'ebral blood circulation 
must be maintained. 

When the diagnosis is made, the ad- 
ministration of dextrose should be 
started immediately and if the collapse 
is profound from 2 to 3 minims (0.12 
to 0.18 c.c.) of 1 : 1000 epinephrine 
should be injected by hypodermic syringe 
into the tubing near the vein and the 
remainder of the 1 c.c. ampoule be 
emptied into the dextrose flask. 

After the initial recovery, the patient 
must be watched for several hours for 
detection and treatment of a relapse. 

The urinary output is an important 
guide to prognosis^ especially as a partial 
anuria is a secondary danger that the 
patient faces after recovery from the 
initial collapse. If this occurs, the hyper- 
tonic dextrose solution may need to 
be increased from 20 to 30 per cent., or 
even to 50 per cent., to obtain a satis- 
factory urinary output. 

DIAGNOSIS. — Intradermal Test, 
— B. Gruskin (Am. J. Surg. 31:59 
(Jan.) 1936) bases his test on previous 
work concerning the nature of homolo- 
gous proteins producing an allergic re- 
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action by the formation of pseudopods 
when injected intradermally in positive 
cases of malignant manifestations. The 
same principle has been applied in the 
determination of pregnancy by the use 
of placental tissue as an antigen, which, 
when introduced intradermally, causes 
pseudopod formation at the site of in- 
jection in pregnant women, but no pseu- 
dopods appear when pregnancy does 
not exist. 

One-tentb cubic centimeter of the antigen is 
injected intradermally with a 27-gauge needle 
and a 1 c.c. tuberculin syringe. The injection 
should not be forced. In positive cases a slight 
area of inflammation with pseudopod formation 
appears within 10 minutes. In negative cases 
no such reaction takes place. It is advisable 
to use a control of physiologic solution of 
sodium chloride with each test. The control 
must always be negative, showing no inflam- 
mation and no pseudoi>ods. The bleb after the 
injection must be perfectly round and have 
the appearance of orange peel, due to the hair 
follicles, in which case there is the certainty" 
that the test was done intradermally. 

For the preparation of the antigen, placentas 
are obtained as soon as possible following de- 
livery. They are washed, cleansed and freed 
from blood, ground into pulp and placed in 
acetone, 3 times their volume, for 24 hours. 
The acetone is poured off, the tissue allowed 
to dry, and the acetone evaporated. It is then 
extracted with 0.1 normal sodium hydroxide 
solution for 24 hours and neutralized with a 
solution of hydrochloric acid and a buffer solu- 
tion made of 0.05 normal hydrochloric acid and 
2.27 Gm. of potassium dihydrogen phosphate 
per liter. The antigen is brought to a pH of 
6.9, and 6 drops (0.4 c.c.) of a mixture of 2 
parts of glycerin to 1 of tricresol for every 
10 c.c. of the extract is added as a preserva- 
tive. It is then placed in pyrex containers and 
is ready for use. 

This test should not be done during 
menstruation, owing to the decidual in- 
volvement of that process which will 
respond to the homologous protein of the 
placental extract, giving positive re- 
actions. It should not be performed in 
endocrine disturbances or on hypersensi- 
tive skins, which might respond to any- 
thing. 


An intradermal skin test for preg- 
nancy, emploA’ing anterior pHidiary-likc 
scA' honnone, is described by (G. C. 
Gilfillen and \V. K. Gregg « Am. J. 
Obst. and Gynec. 32; 498 (Sept.j 1936 
This test is based upon the thought that 
if a pregnant woman has thib substance 
in her S 3 'stem, she might not be sensitive 
to its intradermal application, and, on 
the other hand, a nonpregnant woman 
might show a reaction to its presence. 

The test consists of an intradermal injection 
of 2 minims (0.12 c.c.j of fresh antuitrin-S 
which has been kept in an ice-box. The ven- 
tral surface of either forearm is the site of 
the injection. An ordinary 2 c.c. hypodermic 
syringe and 26-gauge needle is used for the 
intradermal injections. It is important that 
the skin, syringe, and needle be cleansed with 
sterile water and not alcohol, as alcohol re- 
duces the potency of the antuitrin. It is also 
important that a true intradermal injection be 
made, as deeper injections are not satisfactory'. 

After introducing 2 minims (0.12 c.c.) in- 
tradermally, one-half hour is allowed to elapse 
before reading the reaction. If there is a 
slight reaction, the authors wait another one- 
half hour before drawing their conclusions. If 
there is no reaction at the end of this time, 
they do not observe the patient longer. Pa- 
tients 30 years or older delayed the reaction 
for a longer period, and those near the meno- 
pause reacted as late as 3 hours. If there is a 
reaction, it is best observed at the end of 2 
hours. It consists of an area of erythema 
around the site of injection measuring in 
diameter from 7 to 35 or 40 mm. Occasion- 
ally a reaction will reach 5 cm., but usually 
the area of er 3 'thema will measure 25 to 30 
mm. If the bleb which is raised by the injec- 
tion into the skin becomes red, but the skin 
adjacent and surrounding the bleb does not 
become red, then this is not a positive reac- 
tion. The reddened area overlying the bleb 
will measure 7 mm. or less. Obviously, a nega- 
tive test is one in which there is no erythema 
surrounding the point of injection except, as 
noted above, that w’-hich overlies the bleb and 
measures 7 mm. or less. 

A patient who is pregnant or who has 
aborted and retains some live decidual 
cells, does not react to the antuitrin-S. 
A patient who is not pregnant nor has 
any retained living tissue of the products 
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on the uppermost piart of the head in 
breecli presentation. The character or 
strength of the tissue put under stress 
is an important determining factor. 

Bearing these points in mind, C. E. 
Galloway (]. A. M. A. 106 : 505 i. Feb. 
1 5 j 1 936 i warns that nothing should 
be dune to hasten deliver^’ until the 
head is visible or on the pelvic floor. 
The use of solution of posterior pituitary 
and other drugs to cause more rapid 
descent of the head is contraindicated. 

Episiotomy is indicated in order to 
relieve pressure as the head comes 
through the narrow vaginal opening, 
especially in cases in which the baby is 
premature. 

Premature rupture of the membrane, 
either for induction or to hasten labor, 
seems contraindicated because of the 
negative pressure exerted on the present- 
ing part. 

Outlet forceps in conjunction with 
episiotomy will probably result in fewer 
cerebral hemorrhages. If forceps are 
used, it is much less dangerous to make 
a cephalic application than a pelvic ap- 
plication and it is also quite essential 
that there be no squeezing with the 
blades. 

Many obstetricians as a routine pro- 
cedure give the baby an injection of 20 
c.c. of whole blood in the thigh fol- 
lowing all difficult deliveries. 

Another contributing cause, and one 
that is probably considered by most men, 
is a too prolonged test of labor. Since 
Cesarean section now carries a satis- 
factory low risk, it behooves the ob- 
stetrician to use it oftener in cases in 
which the pelvis is known to be ab- 
normally fiat or small rather than to 
allow the baby to develop a cerebral 
hemorrhage in an attempt to see whether 
the uterine contractions can force the 
head through the inlet. 

B. Brachial Palsy. — Injury to the 
brachial plexus is generally due to 


stretching of the first and sixth cervical 
nerves and nerve roots. The obstetrician 
should use as little force as possible on 
the head in vertex presentations and in 
such an event light anesthesia seems 
indicated, as the uterine contraction will 
be more likely to deliver the shoulder. 

Dropping the end of the bed and 
Kristeller expression are both useful 
maneuvers in delivering the shoulders. 
Sharp angulation of the spine in breech 
contributes to this injury, and the pres- 
sure of the fingers on the neck and 
shoulders of the baby during breech 
extraction is one of the most common 
causes. 

C. Fractured Clavicle. — The operator 
should avoid traction on the head or 
neck. In vertex presentation the finger 
should reach for the axilla as soon as 
possible, and light rather than deep 
anesthesia seems indicated. 

D. Facial Paralysis. — Facial paralysis 
occurs most often in forceps delivery, 
owing to the pressure of the blades on 
the tissues surrounding the facial nerve. 
It may be central, however, because 
either of cortical or of intramedullary 
hemorrhage. It has also occurred in 
spontaneous delivery, especially when 
there was a flat or contracted pelvis. 
Unless central in origin, the paralysis 
disappears in from a few minutes to a 
few days. 

E. Breech Delivery. — Breech extrac- 
tion calls for complete dilatation and 
deep ether anesthesia. 

During breech extraction the operator 
should avoid pressure on the fundus, 
extreme angulation, excessive suprapubic 
pressure and dangerous traction. It is 
possible to elongate the spinal column 
about 5 cm., and the thoracic cord of 
the fetus is only about % inch (0.3 cm.) 
in diameter. The cord is enlarged in the 
cervical and lumbar region and is well 
anchored by the brachial plexus above 
and the cauda equina below. It is for 
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these reasons the authors state that ex- 
treme traction causes thoracic cord in- 
jury in some cases. 

Breech Presentation. — T. R. Goe- 
thals (Surg, Gynec. and Obst. 62:525 
(^lar.) 1936) presents a review of 1242 
breech deliveries in the Boston Lying- 
In Hospital during a period of 20 years. 
The gross combined fetal (stillbirth) 
and neonatal death rate was 25.7 per 
cent. In 272 deliveries either the preg- 
nancy was pathologic^ witli such com- 
plications as preeclamptic toxemia, 
eclampsia, nephritis, syphilis, diabetes 
and hydraninios ; or labor was com- 
plicated by such conditions as placenta 
previa, ablatio placentae or prolapse of 
the cord. Since the crude mortality in 
this group was 51.8 per cent., the effect 
of pathologic pregnancy and labor as an 
important factor in the high gross 
mortality was 18.5 per cent. Prematurity 
of the infant was common in both groups 
and contributed in no small measure 
to the crude mortality in each. Un- 
complicated deliveries produced pre- 
mature infants in 15.7 per cent, of the 
cases, with a crude mortality rate of 62.1 
per cent. : pathologic pregnancies and 
labors resulted in the birth of 43.3 per 
cent, of premature infants, with a crude 
mortality rate of 82,2 per cent. The 
risk of breech delivery alone should be 
computed only from cases in which un- 
complicated labor occurs. 

This series shows the incidence of 
placenta previa, ablatio placentae and 
prolapse of the cord to be respectively 
3, 5, and 5 times as frequently associated 
with breech presentation as with all 
types of delivery. In uncomplicated 
breech delivery the crude mortality re- 
sulting from primiparous single preg- 
nancy was 18.1 per cent.; from multi- 
parous single, 17.2 per cent. ; from 
primiparous multiple, 24.3 per cent., and 
from multiparous multiple, 23.8 per cent. 
In correcting the crude mortality figures 


in this series, tlie only cases excluded 
are those resulting in the birth of macer- 
ated infants and grossly malformed 
babies. L'^sing this standard for uncom- 
plicated breech delivery, the corrected 
mortality" was 13.6 per cent, among 916 
newborn infants, subdivided as*follo\vs: 
53.6 per cent, for premature, 10 per 
cent- for immature, and 6.9 per cent, for 
mature infants. The mortality figure of 
6.9 per cent., therefore, represents the 
risk to the living, undeformed, full term 
infant in ntero who is destined to be born 
by pelvic breech delivery in the absence 
of pathologic pregnancy on the part of 
the mother, and of hemorrhagic and 
other accidents of labor due to ab- 
normalities of the placenta or of the 
umbilical cord. 

H exn orrhage. — T r eat men t . — T he low 
blood-pressure and the rapid pulse sub- 
sequent to delivery can be temporarih", 
at least, successfully combated by the 
intravenous injection of dextrose. In 
cases of hypotension, H. B. Matthews 
and V. P. Mazzola (Surg. Gynec. and 
Obst. 62:781 (May) 1936) advise the 
use of intravenous 50 per cent, solution 
of dextrose to give the patient a wider 
margin of safety. Cases of acute hemor- 
rhage with diminished blood-pressure 
have shown increase in blood-pressure 
by the intravenous injection of 100 c.c, 
of the solution. It tides these patients 
over until blood transfusion can be 
started. In primary shock or collapse, 
it increases systolic blood-pressure and 
greatly aids in bringing the circulation 
back. Preoperative dextrose makes re- 
duction of blood-pressure from hemor- 
rhage or prolonged surgery more 
difficult- After operation it aids in over- 
coming acidosis and dehydration. By 
its action on the circulation, physiologic 
solution of sodium chloride administered 
by hypodermoclysis is more readily ab- 
sorbed- It also aids in supplying carbo- 
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hydrates when the oral route is 
contraindicated. 

In shock, witli or without hemorrhage, 
the dextrose solution is to be com- 
mended. Active treatment must be in- 
stituted before there is complete 
circulatc)!r)' collapse. The patient who 
receives prompt treatment is the one who 
recovers. When blood is not available or 
when time is pressing, concentrated 
dextrose solution makes an excellent sub- 
stitute. Concentrated dextrose preopera- 
tively maintains pulse pressure, causes a 
slight rise in systolic blood-pressure and, 
if repeated, prevents a fcdl. It diminishes 
postoperative vomiting and has consider- 
able value as a food in the presence of 
peritoneal infection. Little or no damage 
is done the vein by its injection, pro- 
vided the intinia of the vessel is not 
excessively traumatized. 

Lacerations. — T rcatment. — Immedi- 
ate Repair. — For the management of 
cervical lacerations following childbirth 
various plans have been proposed. W. C. 
Danforth (Am. J. Obst. and Gynec. 32: 
710 (Oct.) 1936) claims that immedi- 
ate repair is preferable to suture done 
later during tlie puerperium, on the fifth 
or the tenth day. It is true that immedi- 
ately after labor the cervix is soft, but 
due attention to technic is followed by 
results sufficiently satisfactory to make 
the plan worth while. In some instances 
a notch in the cervix may indicate the 
location of the tear at the end of the 
puerperium. If the major portion of a 
deep injury may be made to heal, 
the resulting ectropion is reduced or 
prevented. 

In order to obtain healing which is 
satisfactory a rather definite plan must 
be followed, the essential points of which 
are described by the author. DeLee, 
some years ago, pointed out and Dan- 
forth confirmed his observation by the 
examination of many lacerated cervices, 
that the muscular structure of the in- 


jured cervix retracts so that the cross- 
section of the torn edge of the cervix 
forms a “V,” the two arms of the ‘‘V’' 
being the mucosa of the cervical canal 
and the vaginal surface of the cervix, 
respectively. The sutures then must go 
sufficiently deep to grasp the retracted 
muscle. If the suture passes only tlirough 
the arms of the “V,” or the edges of the 
mucosa, it will inevitably cut through. 
The operator must sacrifice to a certain 
extent the desire to make an extremely 
neat suture line and place the suture 
deeply enough to grasp the muscular 
portion of the cervix. As the tissues 
grasped by the suture are very soft, they 
must be tied with but little force. In 
the presence of an abundant blood 
supply, healing is rapid. Suture material 
of long life is, therefore, not needed. 
Care must be exercised during the plac- 
ing of sutures that too much traction is 
not put upon tlie cervical lips in the 
desire to obtain good exposure. It is 
easy to stretch them or to elongate one 
more than the other, thus causing an 
tuieven approximation. 

Intermediate Repair . — plea for the 
intermediate repair of injuries resulting 
from childbirth is offered by S. E. Tracy 
ilhid. 31:333 (Feb.) 1936). In many 
cases it is impossible immediately after 
delivery to determine whether a lacera- 
tion of the cervix uteri is present and its 
extent. If present, its repair is not 
especially easy. For this reason most 
obstetricians are content to place a few 
stitches in a plainly visible midline lacera- 
tion of the perineum, and leave other 
injuries to the tender mercies of nature. 
Such a procedure will restore the genital 
canal to a normal condition in but a small 
percentage of patients. If immediate re- 
pair of the cervix and perineum is 
attempted, it is difficult to evaluate the 
full extent of the injury. 

If those who favor immediate repair 
will, for the time being, disregard the 
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visible perineal lacerations and examine 
the patients from 5 to 7 days after de- 
livery, they will be surprised to note how- 
many have lacerations of the cervdx 
uteri with no evidence of spontaneous 
union ; that many lacerations of the 
perineum which at the time of delivery 
seemed simple and superficial, are in 
reality deep and extensive ; that lacera- 
tions which were overlooked, extend 
through the vaginal walls and levator 
ani muscles high up at the side of the 
vagina; and that submucous separation 
of the muscles in the perineum and of 
the supporting tissues under the bladder 
which were not suspected, exist in a 
considerable proportion of these women. 

The ideal twfe to do this repair work 
is after the tissues have recovered from 
the trauma of labor, usually from 5 to 
10 days after delivery. Tracy feels that 
no patient should be discharged with any 
of the possible enumerated lacerations 
to suffer discomforts from scar tissue 
and from loss of pelvic support, when by 
intermediate repair the genital canal can 
be restored to a normal condition, and 
the patient enjoy the same health as be- 
fore conception took place. The eco- 
nomic and sociologic advantage gained 
by these patients in one rather than two 
hospital sojourns, is incalculable. 

The advantages of intermediate repair 
of these lacerations are manifold. The 
true extent of the damage to tlie pelvic 
structures can be determined more ac- 
curately at this time ; all lacerations, 
wherever located, can be sutured and the 
result of the operation on the perineum 
will be decidedly better than after the 
immediate operation. 

If the patient has had a normal con- 
valescence, intermediate repair is usually 
performed on the fifth day. In the 
presence of morbidity, the operation is 
not attempted. The day before the 
operation the bowels are emptied well 
by a cathartic, and on the day of the 


operation by an enema. The patient 
is given no breakfast in the morning, 
bhe nurses her baby that morning as 
usual. Ethylene gas is preferred, as 
it does not interfere with lactation. After 
the patient is anesthetized, the prepara- 
tion of the pelvic field is the same as for 
a secondary' operation. 

In doing intermediate repairs no pre- 
determined operation can be carried 
out. The damaged structures, wherever 
located, are repaired ; the object being 
complete restoration of the parts to a 
normal condition. 

Technic . — The first procedure is to dilate 
the cervix uteri. Any retained detritus is re- 
moved with long loop forceps, and the en- 
dometrial cavity is dried with gauze. It is 
surprising how frequently a jvortion of mem- 
brane or a retained piece of placental tissue 
is found, which is one explanation of vaginal 
bleeding for several weeks after delivery. 

The irregular edges of the cervical lacera- 
tion are then trimmed and the granulation tis- 
sues removed. Interrupted chromic catgut su- 
tures are introduced with a noncutting edge 
needle. A generous os, at least 1.5 cm., should 
be provided to allow for involution. Following 
this, any damage to the anterior vaginal wall 
is repaired as in a secondary operation. The 
tissues are approximated with interrupted 
sutures. 

The irregular edges of the wounds in the 
vaginal canal and in the perineum are then 
trimmed, and the granulation tissue scraped 
away so that the surfaces will be fresh and 
healthy. The wounds are then accurately ap- 
proximated with interrupted sutures. Below 
the level of the hymen the tissues in the 
perineum are approximated by two layers of 
interrupted sutures. 

It is most important to close the upx>er angles 
of the wounds so that the tissues will not be 
undermined by the lochia. The sutures should 
not be drawn tighter than is sufficient to coapt 
the tissues. 

Placenta. Previa . — Diagnosis. — F. J. 
Burke (J. Obst. and Gynsec. Brit. Emp. 
42:1096 (Dec.) 1935) points out that 
placenta previa can be diagnosed by 
amniography. The most characteristic 
radiographic appearances of the placenta 
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in utcro are obtained when the placenta 
occupieh the lower uterine segment. 
There are a number of factors that 
materially influence the success of the 
investigation. Obesity of the patient will 
defeat the most enthusiastic investigator. 
.As the placenta cannot be seen unless 
it is viewed in profile, more than ordi- 
narj' care ' is necessary in conducting 
the x-ray examination. The amount of 
amniotic fluid has an important bearing 
on the result. If there is an excess, the 
density of the shadow produced hy the 
contrast medium may be insufficient for 
diagnostic purposes, and, unfortunately, 
there is no rapid method bj' which the 
amount of amniotic fluid can be esti- 
mated. On the other hand, if the fluid 
is scanty in amount, uterine puncture 
ma}’ be unsuccessful. This probably is 
the most serious obstacle in amniography, 
and in a certain percentage of cases it 
cannot be performed. In most cases 
amniography is unnecessary, yet a 
marginal placenta previa, which may 
prove fatal, may at an early stage be 
indistinguishable from a mild accidental 
hemorrhage. Amniography in all cases of 
ante partum hemorrhage does not seem 
practical, nor is it likely to be profitable. 

The indications for amniography may 
perhaps be defined by stating that if in 
a doubtful case of placenta previa the 
history of the case, the physical signs 
and other important considerations, e. g.. 
age of the patient, parity, or desire for 
a live child, are sufficient to indicate 
Cesarean section as a possible mode of 
delivery, amniography should be per- 
formed. But if delivery will be natural 
in any case, there is little or nothing to 
be gained by subjecting the patient to 
the examination. 

The main value of amniography ap- 
pears to be as a deciding factor for or 
against delivery by Cesarean section. 
There is a definite place, therefore, for 
amniography in ante partum investiga- 


tion. The placenta is actually- visualized 
so that there is no difficulty in deciding 
whether the placenta previa is central, 
marginal or lateral in type. With such 
accurate information, and having due 
regard to other circumstances, the mode 
of delivery should no longer be in doubt. 
If the diagnosis proves to be one of 
central placenta previa. Cesarean section 
can be undertaken with beneficial results 
to the child and in full confidence that 
the mother is not being exposed to un- 
necessary risk. If lateral placenta previa 
is diagnosed, natural delivery can be 
awaited without undue apprehension for 
the safety of the mother or the child. 

Treatment. — Obstetricians have be- 
come mortality-conscious, partly through 
their own efforts and partly through the 
efforts of an ever increasing interest 
in maternal mortality by the lay public- 

An ever increasing number of patients 
with placenta previa is referred to 
hospitals, so that the incidence in hospital 
practice has been increasing and is much 
higher than in the general population. 

Placenta previa is associated chiefly 
with multiparity, becoming more com- 
mon with increasing parity. Recent 
statistical studies tend to indicate that 
the condition is at present only twice as 
common in multipara as in the primipara. 

The treatment of placenta previa must 
be aimed at the following principles, 
according to M. E. Davis (Am. J. Obst. 
and Gynec. 32: 518 (Sept.) 1936) : (a-) 
The bleeding must be arrested; (&) the 
pregnancy must be terminated; (c) in- 
fection must be guarded against; (d) 
trauma must be avoided; and {e) the 
patient’s general condition must be main- 
tained. The method or methods that can 
accomplish these results with the lowest 
mortality for the mother and her child 
should be regarded as the procedures of 
choice. 

The ideal management of placenta 
previa should begin in the prenatal 
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period. The patient's history should in- 
clude information concerning- any hemor- 
rhage in previous pregnancies. The 
patient should have a careful blood stud\’. 
Anemic patients should receive adequate 
therapy during the pregnancy for the 
restoration of the normal blood picture. 
There has been an increase in the 
anemias of pregnancy during the last 
economic depression. Patients -with a 
very low hemoglobin should be trans- 
fused before delivery. 

Bleeding during pregnancy at any time 
must be considered abnormal and of 
sufficient importance to warrant investi- 
gation. Patients must be taught to report 
any bleeding occurring during gestation. 
When the bleeding occurs during the last 
trimester of pregnancy, it should be re- 
garded of sufficient import to merit an 
examination, in a hospital if possible. 
In the literature which has been reviewed 
several impressions stand out vividly. 
In the first place, placenta previa is a 
complication necessitating hospitaliza- 
tion. Only under unusual circumstances 
is it justifiable to treat a patient in the 
home. In the second place, women 
should be referred to a hospital with 
their initial bleeding without manipula- 
tion in the home. To obtain any im- 
provement in present results, these two 
fundamental principles must be observed. 

The patient, on entering the hospital, 
should have her blood group determined 
and the blood should be cross-matched 
with that of a suitable donor. Examina- 
tion of all kinds are usually postponed 
until a donor is available, for once an 
examination is made, the appropriate 
therapy must be instituted. The patient 
who has lost considerable blood and shows 
the general effects of the blood loss 
should have a preparatory transfusion. 

The treatment instituted will depend 
on the many factors previously discussed. 
Marginal placenta previa and partial 
placenta previa in multiparas in good 


condition can best be treated bv simple* 
rupture of the membranes. Where 
this does not control the bleeding, one of 
two procedures can be in^tituted : 
Braxton Hick’s version or metreu- 
rysis. Where the fetus is previable, a 
careful Braxton Hick's version is prob- 
ably the treatment of choice, although 
its performance may be difficult. The 
use of Willett’s method should be con- 
sidered. The careful intraovular intro- 
duction of a suitable bag, large enough 
to provide sufficient dilatation on its 
passage, is preferable where the fetus 
is viable. It is probably a more simple 
procedure than Braxton Hick’s version 
but demands more careful and intelligent 
observation for a satisfactory result. 
Following the passage of the bag through 
the cervix, a spontaneous delivery can 
be awaited if there is no bleeding, or 
delivery* can be accomplished by version 
and extraction, or when the head is 
engaged, by forceps. 

The management of the third stage 
of labor is worthy of some comment. 
Following the delivery of the baby, 
normal separation of the placenta can 
be awaited unless bleeding occurs. In 
that event, careful manual removal 
is indicated. In the event a difficult 
operative procedure has taken place, a 
careful examination of the entire lower 
uterine segment and inspection of the 
cervix for lacerations should be insti- 
tuted. Lacerations which cause bleed- 
ing should be repaired. Atony of the 
uterus following placental expulsion 
necessitates careful exploration of the 
uterine cavitj*, evacuation of clots, and 
oxy'tocic drugs. If the bleeding con- 
tinues, the uterine cavity should be 
firmly packed, packing the corporeal 
cavity first and then the stretched, 
traumatized, bleeding lower segment, and 
finally the entire vagina. An insecure 
or improperly placed pack is worse than 
none at all, for it acts as a plug behind 
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which bleeding continues. It is good 
f>ractice to administer pituitary ex- 
tract intramuscularly or better still, 
ergonovine intravenou5l3', just as the 
bab}- is being delivered, thereby hasten- 
ing the third stage. 

Cesarean section should be reserved 
for the patient with total placenta previa ; 
in the partial placenta previa when the 
placenta covers a considerable portion 
of the cervical os and the patient is a 
primipara; any patient that enters the 
hospital exsanguinated and in critical 
condition ; where some other indication 
than the placental location exists, such 
as a borderline pelvis or an elderly primi- 
para. The low or cervical Cesarean is 
probablj' the preferable procedure unless 
the placenta is palpated during operation 
on the anterior wall, then the low classic 
is probably the simpler procedure. Porro 
Cesarean should be considered in early 
multiparas with partial or total placenta 
previa, who are grossly infected due to 
previous manipulation. 

The author emphasizes that measures 
for combating blood loss are a most es- 
sential part of anj" treatment of hemor- 
rhage in pregnancy. The subsequent 
maternal mortality, serious puerperal 
infection and prolonged convalescence 
and invalidism can be greatly reduced 
by a serious attempt to restore in some 
measure the blood loss of the patient. 
For maintaining blood volume, saline 
or Ringer’s solution can be given by 
hypodermoclysis, using 16-gauge needles. 
Glucose solution in 20 per cent, con- 
centration should be given intravenously 
at as slow a rate as possible, discon- 
tinuing its administration just as soon 
as blood is available. No more than 500 
c.c. should be given unless a liberal blood 
transfusion follows. It must be re- 
membered that large amounts of hyper- 
tonic glucose solution draw liberally on 
the fluids in the tissues and increase 
blood coagulation time. In the event that 


blood is not immediately available, 500 
to 1000 c.c. of 6 per cent, acacia can be 
slowly administered intravenously. Al- 
though the blood volume be restored, 
sufficient circulating hemoglobin must 
be present to carry on the vital func- 
tions of life. The amount of the trans- 
fusions should depend on the blood loss, 
averaging 600 to 800 c.c. in the usual 
case. 

When the treatment consisted of 
rupture of the membranes, the gross 
fetal mortality was 33 “per cent. ; metreu- 
rysis, 50 per cent. ; Braxton Hick’s 
version, where the infant must of neces- 
sity be disregarded, 54 per cent. ; in 
Cesarean section, 12 per cent. Thus, it 
will be observed that Cesarean section 
safeguards the interest of the baby the 
most. By this method many babies at 
the borderline of viability are delivered 
uninjured and take up a normal extra- 
uterine life. 

PrematuTe Rupture of Membrane. 
— E. Essen-Moller (Acta obst. et gynec. 
Scandinav. 16:1 1936) compares 1000 
cases of premature rupture and 300 
cases of artificial rupture of the mem- 
branes. His findings are summarized 
as follovrs : 

Premature Spontaneous Rupture: 

1. Premature spontaneous rupture of 
the membranes is more frequent in 
pluriparse than in primiparae. 

2. After its occurrence, labor is 
shorter in the cases of both priiniparae 
and pluriparse than labor in general. 

3. The incidence of infection after its 
occurrence is no higher than the in- 
cidence of infection in labors in general. 

4. When infection develops after pre- 
mature spontaneous rupture of the mem- 
branes, fever is more frequent after 
interventions than after spontaneous 
delivery. 

5. The frequency of interventions is 
greater in cases of premature spontane- 
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ous rupture of the membranes than in 
deliveries in general. 

6. The maternal and tlie infant 
mortality are no greater than after de- 
liveries in general. 

7 . The incidence of prolapse of the 
umbilical cord is no greater than in 
labors in general. 

Premature Artificial Rupture: 

1. After artificial rupture of the 
membranes the incidence of infection is 
greater than after spontaneous rupture 
and after labors in general. 

2. The frequency of interventions is 
greater than in labors in general, 
especially in the cases of primiparae. 

3. The maternal and infant mortality 
is higher than after spontaneous rupture 
of the membranes and in labors in 
general. To a great degree this fact is 
due to the condition of the mother which 
necessitated the intervention and to the 
prematurity of the infant at the time of 
the intervention. 

It is evident, therefore, that the old 
fear of premature rupture of the mem- 
branes is not justified. However, it must 
be emphasized that premature rupture 
of the membranes, especially if it is 
brought about artificially, may be fol- 
lowed by serious consequences for the 
mother and child in a certain number 
of cases. Therefore, artificial rupture 
should be done only when it is definitely 
indicated. The routine use of this pro- 
cedure to hasten labor, which is recom- 
mended quite frequently in present-day 
obstetrical literature, is to be rejected. 

OXYTOCICS IN OBSTETRICS. 
— M. E. Davis, F. L. Adair and S. Pearl 
(J. A. M. A. 107:261 (July 25) 1936) 
discuss the present status of oxytocics in 
obstetrics. 

Ergonovine . — Following a long series 
of investigations, Davis, Adair, Rogers, 
Kharasch and Legault announced in 
1934 that they had succeeded in isolat- 
ing and testing clinically a pure, crystal- 


line base from the crude extract, which 
further study jiroved to contain most of 
the desirable oxytocic activity. These 
independent groups assigned different 
names to this new ergot base. The 
Council on Pharmacy and Chemistry of 
the American IMedical Association has 
renamed this new substance ergonovine. 

Ergonovine is the only alkaloid of 
ergot which is effective by oral adminis- 
tration in small doses. When admin- 
istered in doses of from 0.2 to 0.4 mg. 
(.Vson to VirjH grain) by mouth, it causes 
a typical ergot response in 6 or 8 min- 
utes. The uterus develops tonicity and 
following the initial tetany, which lasts 
5 or 6 minutes, uterine motility is estab- 
lished which becomes more vigorous in 
character as the uterine tone diminishes. 
Good uterine motility continues for at 
least 2 hours and often longer, so that 
frequent administration of the drug is 
not necessar}'. Intravenous administra- 
tion in doses of 0.2 mg. grain) 

produces an immediate response, particu- 
larly marked by the high degree of tone, 
which is of great importance in its thera- 
peutic application. 

The drug does not affect pulse, blood- 
pressure, or urinary output. Its toxicity 
is extremely low, so that many times the 
therapeutic dose causes no undesirable 
symptoms. The crystals are entirely 
stable, so that oral tablets may be kept 
indefinitely. The aqueous solution, how- 
ever, is as yet not sufficiently stable. 
The powder is, therefore, best dissolved 
in water just before it is to be admin- 
istered intravenously. 

Solution of Posterior Pituitary . — The 
action of posterior pituitary extract in 
the immediate post partum period and in 
the puerperium is quite uniform. The 
action of the drug lasts for 5 or 10 
minutes and rapidly disappears, to be 
reinitiated by another dose. The intra- 
venous administration of small doses, 
3 minims (0.2 c.c.), provokes an imme- 



526 


GYNECOLOGY AND OBSTETRICS. 


diate response. However, the general 
reaction to this mode of therapy is quite 
marked. The patient may develop a 
marked circumoral pallor, a sense of 
constriction in the chest, pain in the back 
of the head, marked palpitation, nausea 
and occasionally vomiting. The reaction 
may last several minutes or longer and 
gradually disappear without any serious 
effects. 

Posterior pituitary extract has a vari- 
able effect on blood-pressure of normal 
individuals. Usually, little or no eleva- 
tion of blood-pressure is observed after 
therapeutic doses of posterior pituitary. 
However, in patients with hypertension 
a marked elevation occurs after intra- 
venous or intramuscular administration 
of the drug. The rise in pressure is 
transitory and is follow'ed by a return 
to normal. 

Quinine . — This is an alkaloid, derived 
from cinchona bark, which has main- 
tained a wide clinical popularitj\ It has 
been used to augment weak, ineffective 
labor pains, but has more commonly 
been employed in conjunction with castor 
oil for the induction of labor. Its oxy- 
tocic action is very mild and unreliable, 
even though it is administered in doses 
large enough to evoke a general reac- 
tion. It is the impression of these in- 
vestigators that quinine does seem to 
sensitize the pregnant uterus at or near 
term, so that it becomes more respon- 
sive to the more potent oxytocics, i. e., 
posterior pituitary extract and ergono- 
vine. 

It has been the authors’ practice to 
prescribe ergot in the puerperium for 
delayed involution. At present, ergono- 
vine maleate from 0.2 to 0.4 mg. (%oo 
to % 0 o grain), 3 times daily, is given 
to patients who have had a post partum 
hemorrhage, a difficult forceps, intra- 
uterine manipulation, abnormal lochia, 
fever regardless of the cause, or delayed 
involution without cause. This therapy 


is kept up for at least 3 days or as long 
as is necessary. If uterine contractions 
become too painful, the dose of ergono- 
vine maleate is reduced or the drug 
omitted. 

LA.GXAXION. — Effect of Cam- 
phoT-in-Oil on . — The effect of camphor 
on the breasts was first noted clinically 
in 1922 by J. Rosenblatt, who observed 
that when camphor was given to nursing 
mothers for cardiac disorders, it caused 
a reduction in the excretion of milk and 
within a few days produced complete 
cessation of lactation. 

The following procedure was adopted 
by M. D. Klein (Am. J. Obst. and 
Gynec. 31 : 894 (May) 1936) in a study 
of 90 patients. Two doses of camphor- 
in-oil, 1% grains (0.1 Gm.) each, were 
given intramuscularly (into the but- 
tocks) the first day (in morning and 
afternoon). One injection of 1% grains 
(0.1 Gm.) was then given daily for 3 
successive days, making a total of 5 in- 
binders, and restriction of fluids were 
j actions. The use of cathartics, ice-bags, 
avoided, except in the few cases where 
it was obvious that therapy failed. All 
breasts were examined every 12 hours 
for the first 48 hours, every 6 hours for 

2 days, and daily thereafter. 

It was found necessary to differenti- 
ate the reactions in the breasts into the 

3 following degrees : 

First Degree. — The breasts showed 
absent or slight filling and were 
symptom- free. 

Second Degree. — Bi'easts showed mod- 
erate fullness accompanied by slight 
pain and tenderness. 

Third Degree. — Breasts revealed 
marked fullness (even to the 
extent of caking) and secretion 
associated with severe pain and 
tenderness. 

When given within 24 hours after 
delivery, 80 per cent, of the patients 
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failed to develop breast engorgement. 
\\*hen given after 24 hours and be- 
fore engorgement developed beyond the 
first degree stage, inhibition took effect 
within 6 hours and the breasts returned 
to the normal state shortly thereafter. 

When the breasts exhibited a second 
degree reaction before treatment vras 
instituted, the use of camphor-in-oil 
prevented extension of engorgement to 
the third degree stage. When camphor- 
in-oil was given after the breasts reach 
the second or third degree reaction, the 
duration of breast engorgement was 
shortened to 12 hours instead of 36 
hours. Furthermore, regression to the 
nonlactating phase was complete within 
2 to 3 da^’s instead of the usual 4 to 5 
days. It is evident, therefore, that the 
earlier the injections are started, the less 
the degree and duration of the engorge- 
ment, and the quicker the breasts return 
to their dry state. 

Fifty additional patients have been 
given larger doses of camphor-in-oil (3 
grains — 0.2 Gm. — twice during first 
day) with results that seem to be more 
effective in prevention of lactation. 

PUERPERIUM— PUERPERAL 
INFECTION. — Incidence . — The in- 
cidence of puerperal infection, according 
to C. H. Peckham (Am. J. Obst. and 
Gynec. 31:435 (Mar.) 1936), was al- 
most twice as high in colored patients 
as in white patients, being 20.24 per 
cent, in the former and 11.05 per cent, 
in the latter. 

The incidence of puerperal fever due 
to intrauterine infection was 2% times 
as great in cases of operative delivery 
(30.86 per cent.) as in cases of spon- 
taneous delivery ( 12.26 per cent. ) . Even 
a perineal tear or episiotomy with im- 
mediate repair caused a definite increase. 
The puerperium was febrile in almost 
two-thirds of the cases in which manual 
removal of the placenta was necessary. 


In general, the risk of puerperal infec- 
tion in the operative cases seemed to be 
in direct proportion to the amount of 
intrauterine manipulation. 

The incidence of puerperal fever in- 
creased directly with the duration of 
labor, and the rate of increase was most 
rapid when the labor was prolonged. 
The average length of labor in the 
cases in which infection develoi>ed was 
3^2 hours longer than in the cases in 
which the puerperium was normal. 

In the cases of women admitted to 
the hospital after the failure of attempts 
at deliver}’ in their homes, the incidence 
of puerperal infection was 61.54 per 
cent. 

The incidence of puerperal fever w’as 
lowest in the cases in which the mem- 
branes ruptured spontaneously or were 
ruptured artificially prior to the onset of 
labor, but was only 1 per cent, higher 
when rupture occurred during the second 
stage of labor. The results were most 
satisfactory when rupture took place 
during the first stage of labor. 

In the presence of most medical and 
obstetrical abnormalities, the incidence 
of infection was increased. To a great 
extent, the increase paralleled the high 
incidence of operative deliver}’ due to 
the complications. It appears that ex- 
cessive blood loss either before or after 
delivery increases the incidence of in- 
fection b}’ lowering the general re- 
sistance. 

In a further study, C, H. Peckham 
{Ibid. 31:582 (Apr.) 1936) found that 
the incidence of operative delivery was 
much higher in the group of cases with 
puerperal infection than in the cases 
with a normal puerperium. Puerperal 
infection occurred much more frequently 
in colored than in white women, and 
the difference was significantly greater 
with spontaneous than with operative 
delivery. Women in the earlier years 
of their childbearing careers and primi- 
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parse were more predisposed to intra- 
uterine infection than women of the 
older age groups and multiparae. The 
time of admission to the hospital in 
terms of duration of labor seemed to 
plaj' no part in the development of an 
infective process. 

The incidence of rupture of the mem- 
branes prior to admission to the hos- 
pital was almost 3 times as high in the 
cases in which puerperal infection oc- 
curred than in those with a normal 
puerperium. Rupture of the membranes 
occurring more than 12 hours before 
delivery seemed definitely to predispose 
to infection. However, premature rup- 
ture of the membranes either before the 
onset of pains or early in labor was ap- 
parently of little importance, provided 
delivery was consummated within the 
time period mentioned. 

Vaginal examination to corroborate 
or amplify the findings of rectal exam- 
ination was associated with no added 
danger. 

In the cases in which infection oc- 
curred the duration of the first and 
second stages of labor of both primi- 
parse and multiparse was significantly 
longer than in the cases in which the 
puerperium was normal. Depending 
upon parity and the type of delivery, 
the mean duration varied from 1 to 10% 
hours in the two groups, but was per- 
sistently higher in the cases of infection. 

In the cases of infection, the incidence 
of perineal tears and of episiotomy was 
only slightly increased, but the incidence 
of cervical lacerations of sufficient ex- 
tent to require immediate repair was 3 
times as great as in the cases without 
infection. 

The amount of blood lost subsequent 
to delivery was significantly greater in 
the cases with infection than in those in 
which infection did not occur. The inci- 
dence of postpartum hemorrhage (600 


c.c. or more) in the two groups was 
10.67 and 4.21 per cent., respectively. 

In the cases wdth puerperal infection, 
intrapartum infection (a temperature 
during labor of 100.4° F. — 38° C. — or 
above) was almost 4 times as frequent, 
and intercurrent disease, particularly 
syphilis, pyelitis, and respiratory infec- 
tion, was a complicatirig factor much 
oftener than in the cases without puer- 
peral infection. 

The mean number of days between 
delivery and the onset of infection as 
indicated by a rise in the temperature 
to 100.4° F. (38° C.) or above was 
three. In 84 per cent, of the cases the 
onset of infection occurred during the 
first 4 days. The average duration of 
the fever was 4., 73 days and was longer 
in patients with operative delivery than 
in those with spontaneous delivery. In 
86 per cent, of the patients the febrile 
manifestation disappeared within 7 days. 
The mean highest temperature during 
the infective process was 102.2° F. 
(39° C.). The fever reached 103.0° F. 
(39.4° C.) in fewer than 25 per cent, 
of the total group. 

Cultures of material obtained from the 
uterus, which were made in more than 
60 per cent, of the cases, showed some 
variety of streptococcus in over 75 per 
cent., but the streptococcus hemolyticus 
was found in only 6 per cent. The per- 
centage of anaerobic streptococci was 
higher in cases of spontaneous delivery 
than in those of operative delivery, 
whereas the percentage of aerobic non- 
hemolytic streptococci was higher in the 
former than in the latter. The colon 
bacillus was found twice as often after 
operative as after spontaneous delivery. 

Of the total number of women with 
puerperal infection, 38.4 per cent, were 
white and 61.6 per cent, were colored. 
In contrast, 60 per cent, of the infection 
due to the hemolytic streptococcus oc- 
curred in white women, whereas only 
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one-third and one-fourth of those due 
to the aerobic nonhemolytic and anaerobic 
streptococcus, respectively, occurred in 
white women. 

Division of the cases of anaerobic 
streptococcus infection according to 
whether delivery was spontaneous or 
operative approximated closely a similar 
division of the cases with a normal 
puerperium, whereas such a division of 
the cases of infection due to the hemo- 
lytic and nonhemolytic varieties of 
streptococci approached more closely a 
similar division of the cases with puer- 
peral infection. 

The total maternal mortality was 1.28 
per cent. The majority of the deaths 
were due to the hemolytic streptococcus. 

In more than one-fourth of the total 
number of cases of infection the labor 
and delivery had been normal and with- 
out intravaginal manipulation. In all of 
this large group of cases delivery oc- 
curred spontaneously, labor was not pro- 
longed, there were no vaginal examina- 
tions, no lacerations occurred in the 
perineum or cervix, and bleeding after 
delivery was not excessive. Jvlany of 
the patients were probably self -infected 
or infected by digital manipulation dur- 
ing labor, by intercourse shortly before 
or during the early hours of labor, or 
through the blood stream from a focus 
of infection elsewhere in the body. In 
some, the infection was probably of 
gonococcal origin. In others it was due 
undoubtedly to streptococci from the 
nasal spray of an attendant at the deliv- 
ery or the patient herself. It cannot be 
stated definitely that any of these cases 
were instances of autogenous infection, 
but the author regards it as significant 
that, of a large group of cases of puer- 
peral infection, more than 25 per cent, 
must be classed as unpreventable in the 
light of present obstetrical knowledge. 


Treatment. — E rgutanunc T artratc 
Poisoning . — The Council on Idiarmacy 
and Chemistry of the .\merican Aledical 
Association warn against the dangers of 
overdosage and prolonged use of er- 
gotamine tartrate. 

W. M. Yater and J. A. Cahill (1. A. 
M. A. 106:1625 {May 9i 1936> re- 
port the case of a fisherman who had 
a toxemia with jaundice of unknown 
etiology\ Ergotamine tartrate was in- 
jected because of pruritus. Within a 
week 19 c.c. (4^4 drams) was used. 
Gangrene of the feet developed during 
this time, necessitating amputation of 
the legs. Study of the vessels showed 
the changes due to ergotism, 

Ergotamine tartrate (gynergen) an 
efficacious alkaloid of ergot, is capable 
of producing serious toxic disturbance>, 
usually as a result of overdosage. 
Chief among these ill effects is gangrene 
of the extremities. 

The cause of the gangrene is occlu- 
sion of the medium-sized and small ar- 
teries and arterioles by severe constric- 
tion and thrombosis. Intimal prolifera- 
tion of small arteries may also play a 
role. Hyaline degeneration of the vessels 
follows the vasoconstriction. 

The authors caution that the drug 
probably should not be used in cases 
of febrile puerperium, in cases of severe 
toxemia from B.ny cause, or in patients 
who present evidence of vascular dis- 
ease, functional or organic. 

When the drug is used, careful watch 
should be kept for the appearance of 
any toxic symptoms, including signs of 
impaired peripheral circulation of the 
hands and feet. On the appearance of 
these signs, the use of the drug should 
be discontinued immediately. Epine- 
phrine and papaverine hydrochloride 
are suggested for relaxing the z^ascular 
spasm. 
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ANEMIA IN CHILDREN 

By C. R. Ritterseeofer, A.B., A.M., M.D, 


HEMATOPOIESIS IN CHIL- 
DREN. — In the fetus, the liver and 
spleen are active sites of blood forma- 
tion, especially during- the latter part of 
fetal life. After birth, this function is 
taken over by the long and fiat bones so 
that hematopoietic tissue fills not only 
all the flat bones, but also most of the 
marrow cavity of the long bones. In 
the infant, the available marrow space 
in practically all the bones is filled with 
red marrow tissue and ordinarily no 
yellow marrow is present. As a conse- 
quence of this, a relatively small area 
is present for expansion and utilization 
for increased blood cell production as 
compared with the large yellow marrow 
spaces in the adult which may readily 
undergo metaplasia and form hema- 
topoietic tissue in case of need. Anemia, 
therefore, may result from a lesser drain 
on the hematopoietic system in a child 
than would effect the same change in 
the adult. In children, this smaller intra- 
medullary reserve space forces the indi- 
vidual to turn to extramedullary hema- 
topoiesis relatively early, leading to 
sudden and marked enlargement of the 
spleen, liver and lymph glands by hema- 
topoietic metaplasia. When need arises, 
these centers once more become active 
and flush the peripheral blood stream 
with immature, embryonic cell types, 
(K. D. Blackfan and L. K. Diamond: 
Internat. Clin. 1:112 (Mar.) 1936; 
R, R. Kracke and H. E. Garver : Arch. 
(530) 


Pediat, 52:521 (Aug.), 585 (Sept.) 

1935.) 

In the embryo, red blood cells are 
formed before the other cellular ele- 
ments of the blood. These red cells 
arise from the endothelial cells lining 
the closed vascular sinusoids of the 
bone-marrow and develop in the follow- 
ing order : megaloblasts, erythroblasts, 
normoblasts, reticulocytes and mature 
erythrocytes. According to R, R. Kracke 
and H. E. Garver (loc, cit.') cell division 
may occur at any point in this develop- 
ment. Smears of the bone-marrow 
taken soon after birth show a prepon- 
derance of megaloblasts. It is for this 
reason that any mild stimulation of the 
bone-marrow of young infants may call 
forth a variety of immature red cells 
which might appear to have serious 
significance without an understanding of 
the bone-marrow pattern at this age. A 
similar situation exists for white cells 
which accounts for the high leukocyte 
values and the numerous leukoblasts 
frequently found in the blood of chil- 
dren with ordinary childhood diseases. 

Relation of Fetal Blood to That 
in Fernicious Anemia During Re- 
covery. — M. M. Wintrobe and H. B. 
Shumaker, Jr. (J. Clin. Investigation 
14:837 (Nov.) 1935), noted in tl^eir 
studies of the size and number of the 
red cells of the fetus as well as the pro- 
portion of erythroblasts and reticulo- 
cytes, that in many respects the blood 
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o£ the developing fetus resembles that 
of cases of pernicious anemia which are 
being subjected to an effective, continu- 
ous and extremely potent stimulus to 
blood formation. Thej’’ noted also that 
the red cells of the fetus are larger than 
those of the adult, and that they var\' 
much more in shape. As the fetus 
grows, these differences in size begin to 
disappear and the cells tend to become 
smaller, changes which are very similar 
to those in pernicious anemia under 
liver therapj'. On the other hand, a 
most striking difference is that the 
bizarre forms of red cells which are so 
characteristic in pernicious anemia are 
rarety, if ever, found in the fetal blood. 
Also, it is unusual to find red cells in 
fetal blood which are poorly filled with 
hemoglobin. In fetal blood it was found 
that numerous nucleated blood cells 
were a constant feature and that these 
rapidly diminished in number. The 
authors felt that the macrocytosis of the 
newborn really represents a final stage 
in the development of the blood in the 
fetus. 

It has been shown by Castle and his 
associates that pernicious anemia de- 
velops as the result of the deficiency of 
an antianemic principle which is formed 
bj' the interaction of the extrinsic factor 
in the diet and an intrinsic factor 
secreted by the stomach. The adminis- 
tration of this principle, which is found 
in greatest concentration in liver, is fol- 
lowed by active blood formation, pro- 
gressively decreasing macrocytosis and 
a rapid disappearance of anemia. It is 
the suggestion of the authors that the 
antianemic principle of Castle may be 
the same or very similar to the substance 
which causes the blood of the fetus to 
develop in the manner described. It is 
supposed that the fetus obtains its supply 
of antianemic principle through the 
placental circulation from the stores of 


the mother, since there is presumably 
no gastric digestion in the fetus. 

In Addisonian anemia, the degree of 
anemia is related to the degree of defi- 
ciency of antianemic principle. If there 
is a similar relationship between the 
quantity of antianemic principle avail- 
able and the formation of blood in the 
fetus, the effect of a deficiency of this 
substance on the mother and the infant 
may be readily visualized. If the fetus 
derives antianemic principle from the 
mother, this may be expected in some 
instances to cause so great a depletion 
in the stores of the mother that she 
develops a macrocytic anemia. It is 
characteristic of the so-called pernicious 
anemia of pregnancy that it develops 
only during pregnancy. It is relieved by 
liver therapy and does not recur follow- 
ing delivery' even though liver therapy 
is discontinued but it may reappear at 
a succeeding pregnancy. That pernicious 
anemia of pregnancy is uncommon indi- 
cates that the majority' of pregnant 
women during the normal process of 
digestion form quantities of antianemic 
principle which are adequate to meet 
their own requirements and those of the 
fetus. 

An infant for whom an inadequate 
amount of antianemic principle has been 
made available during the gestation 
period may' be expected to develop 
anemia characterized by macrocytosis 
and by' ready response to the adminis- 
tration of liver extract. This should 
be found to be more common in pre- 
mature infants, for these have been 
afforded a shorter period for the ac- 
quisition of antianemic principle during 
the intrauterine period. 

Anemia of Prematurity. — Prema- 
ture infants tend to become anemic in 
the first months of life even if they 
are not anemic at birth. The normal 
full term infant always shows a con- 
siderable drop in hemoglobin level after 
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birth, the lowest level being reached at 
about 2 to 3 months of age. This is 
followed by a rise in the second 3 
months of life, and then, if a sufficiency 
of iron is not available, a renewed fall. 
H, IM. Mackay TArch. Dis. Childhood 
10:195 (June) 1935) studied a group 
of prematures in an effort to minimize, 
if possible, the excessive drop in hemo- 
globin. It was found that intramuscular 
injections, transfusion of blood, and iron 
when given as iron ammonium citrate 
by mouth, had no prophylactic effect. 
The hemoglobin values or level during 
the first 6 months of life of babies 
weighing at birth from 3 to 5 pounds 
never dropped below 65 per cent. 
Alackay suggested that premature and 
immature babies whose general health 
and progress have been satisfactory from 
birth do not usually show any severe 
anemia during the first 3 months of life. 

ANEMIA OP NEWBORN.~The 
chief findings of primary erythroblastic 
anemia of the newborn are a severe 
hyperchromia anemia, a large number 
of macrocytes and an increased number 
of reticulocytes. Suggestive of its hemo- 
lytic nature is the increased amount of 
serum bilirubin formed from the hemo- 
globin of the destroyed red cells with 
increased urobilin excretion in the urine 
and stool. Jaundice is present. The 
presence of bile thrombi may cause an 
obstructive jaundice, so that the van den 
Bergh reaction is then a promptly direct 
positive or biphasic, and bile is present 
in the urine. In addition, the blood may 
show a leukocytosis with a shift to the 
left, frequently a thrombopenia and an 
increased bleeding time. The pathology 
of the conditions shows the persistence 
of centers of erythropoiesis of the fetal 
type in various organs. There is a deep 
yellow staining of the organs and serous 
membranes, and invariably a hemo- 
siderosis, as shown in the kidneys and 
reticulo-endothelial system. 


P. Cohen (J. Pediat. 7:220 (Aug.) 
1935) has described another form of 
anemia of the newborn and contrasts it 
with the above description of the ac- 
cepted picture of erythroblastic anemia. 
In this form the blood picture also shows 
a hyperchromia, macrocytic anemia, and 
leukocytosis with a shift to the left, but 
there the resemblance practically ceases. 
Erythroblasts are either not present at 
all or found in the small numbers normal 
for the newborn. Jaundice is not marked 
and may even be absent. The blood 
serum show’s an indirect van den Bergh 
reaction. There is no bile found in the 
urine and no increase of urobilin. Bleed- 
ing time is normal. The reticulocytes 
are usually either normal in number or 
but moderately increased, in contrast to 
the erythroblastic anemia of the new- 
born. Pathologically, there is no intense 
bile staining of the organs and serous 
membranes; no embryonal erythro- 
poietic centers are found in the viscera 
and hemosiderosis is not encountered. 
In neither type of anemia was internal 
hemorrhage present. Cohen emphasizes 
that a baby bom with a skin colored 
orange because of deep yellow amniotic 
fluid and golden yellow vernic caseosa 
is destined to develop anemia. Such a 
baby should be watched critically every’ 
day. When the anemia develops, the 
child should be promptly, if necessary, 
transfused repeatedly. The indication 
for repeated transfusions is repeated 
drops in the hemoglobin. 

Anemia Due to Infection. — This 
form of anemia may simulate every 
known type of primary anemia. The 
more frequent methods of development 
of anemia resulting from infection are : 
(1) Hemolysis of blood cells due to 
toxin produced by the infecting organ- 
ism, such as the hemolytic streptococcus. 
Thus, a hemolytic type of anemia possi- 
bly simulating congenital hemolytic jaun- 
dice may be produced. (2) An aplastic 
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Similar features 


IVith 

IViihout 



erv fh rohlasiosis 

cry t h ro blast c sis 


Er\'throblasts 

Present 

Absent 


Color index 

High, above 1 

High, above 1 


Macrocytosis 

Marked 

^farked 


Leukocytosis 

High 

High 


Premature leukoc 3 "tes 

Present 

Present 


Placenta 

Large 

Large 


Vernix caseosa 

Often deep golden 

Often golden 


Amniotic fluid 

Often deep golden 

Often golden 

Different features 

Jaundice 

Marked 

Absent 


Bile in urine 

Present 

Absent 


LTrobilin production 

Excessive 

Normal 


Bilirubin in serum 

Very high 

Normal 


Edema 

Sometimes present 

Never present 


Viscera 

Erythropoiesis 

No erythropoiesis 


Hemosiderosis 

Present 

Absent 


type of anemia in which the red blood 
cell and hemoglobin levels are lowered 
simultaneously, due to toxic action on 
the bone-marrow or other mechanisms 
of temporary interference with produc- 
tion of blood cells. (3) A secondary 
purpura with loss of blood from various 
sites due to lowering of the platelet 
levels or toxic damage to the capillaries, 
or a combination of these two factors. 
(4) An interference with appetite or 
digestion or the absorption of materials 
necessary for the formation of red blood 
cells and hemoglobin, therefore resulting 
in an anemia of the dietary type. 

Anemia of Scurvy. — ^L. G. Parsons 
and W. C. Smallwood (Arch. Dis. 
Childhood 10:327 (Aug.) 1935) 
studied 6 cases by modern hematological 
methods and were able to demonstrate 
conclusively both that severe scurvy may 
occur without any evidence of anemia 
and that scurvy may be associated with 
an anemia which is solely the result of 
a deficient supply of vitamin C. The 
anemia is a characteristic symptom of 
scurvy but may not be present in every 
case. The red cell count may be around 
2.5 millions and the hemoglobin around 
35 per cent., thus giving a low color 
index. The anemia may be hypochromic 
and slightly microcytic. The bleeding 


and clotting times and clot retraction 
were all normal, and there was no 
diminution in the number of blood 
platelets. The fact that there is a true 
anemia of scurvj% the result of a specific 
deficiency, and that this deficiency is of 
vitamin C, is shown by the effect of 
treatment, since all the cases responded 
rapidly, both hematologically and clini- 
cally, to treatment with orange juice. 
A most striking result of treatment with 
vitamin C was shown by a child, 9 
months of age, who had been fed on 
milk. When orange juice was added a 
brisk reticuloc 3 rtosis occurred, reaching 
its maximum on the eighth day, and 
on the fifteenth day the red blood cells 
were normal in number, having been 
more than doubled, and the hemoglobin 
had increased from 35 to 70 per cent. 
The anemia eventually progressed to a 
complete course. The increase in the 
nucleated red cells following the onset 
of treatment was interesting and may 
be regarded as the result of normoblastic 
proliferation in the bone-marrow. Both 
iron and liver preparations free from 
iron and vitamin C have been proved 
to be useless in the treatment of scor- 
butic anemia in adults. 

Parsons and Smallwood believe that 
the anemia of scurvy results from a 
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general slowing down o£ the whole 
process of erythropoiesis which may be 
so marked as to result in marrow de- 
generation and aplasia, the resulting 
anemia being, therefore, noi niocliromic 
and normocytic ; in chronic cases asso- 
ciated with large hemorrhages into the 
tissues and from mucous membranes, 
a posthemorrhagic blood picture becomes 
superimposed and the anemia may then 
become truly microcytic. 

Nutritional Anemia (Iron Defi- 
ciency Anemia, Hypochromic ]V[icroc 3 rtic 
Anemia, Milk Anemia). — K. D. Black- 
fan and L. K. Diamond (Internat. Clin. 
1:112 (Mar.) 1936) divide nutritional 
anemia or dietary anemia into a number 
of types dependent upon its causative 
factor or factors. One type is that due 
to a specific lack of iron. Another 
similar tyj>e of iron deficiency anemia- 
occurs in infants who have been de- 
prived of the opportunity to store iron 
adequately during intrauterine life be- 
cause of anemia or inadequate dietary 
intake in the mother. This inadequate 
storage by the fetus because of iron 
deficiency in the mother has no effect 
on the normally high levels of the blood 
at birth. But in the neonatal period, 
when the iron content of the food is 
low and the infant is dependent' upon 
its stores of iron, the deficiency be- 
comes operative. An iron deficiency 
anemia results which generally begins 
to appear after the third month and 
may last well into the second year if 
either iron containing food or medicinal 
iron is not supplied in sufficient quan- 
tity. In the case of twins, the anemia 
occurs after the third month, and may 
be prevented by supplying the mother 
with excess amounts of iron or by treat- 
ing the children with sufiicient amounts 
of medicinal iron. 

L. G. Parsons (Brit. M. J. 1 : 1009 
(May 16) 1936) says that the frequency 
of nutritional anemia may vary in dif- 


ferent districts. The reason why all in- 
fants do not become anemic in the 
lactation period is that during the last 
3 months of intrauterine life iron and 
copper are stored in the fetal liver. This 
store makes up for the lack of these 
metals in the infant’s diet, but by the 
end of the lactation period it is ex- 
hausted ; hence, nutritional anemia is 
certain to develop unless the child is 
then given a mixed diet containing ade- 
quate quantities of iron. 

Any interference with the absorption 
of iron may lead to a dietary anemia. 
In this group are (1) the anemias de- 
pendent upon infection with poor ab- 
sorption and poor utilization of food 
substances during the course of the in- 
fection and for a variable time there- 
after; (2) congenital malformations of 
the gastrointestinal tract; (3) chronic 
nutritional disturbances, as celiac dis- 
ease ; (4) intestinal shunts resulting 

from necessary operative procedures. 
The treatment of the first is to rid the 
patient of the infection and to give a 
well-balanced ‘ diet, with or without 
the addition of iron. In the second 
group, additional quantities of iron are 
indicated. In celiac disease, the intestinal 
indigestion should be treated by dietary 
measures with iron added. In cases 
of intestinal shunts, iron is given by 
mouth ; and in cases of low red blood 
cell level, liver or liver extract in com- 
bination with iron is advocated. 

H. K. Faber, C. Mermod, -A. L. 
Gleason and R. P. Watkins (J. Pediat. 
7:435 (Oct.) 1935) studied 10 patients 
with nutritional anemia and reported 
that gastric analysis after histamine 
showed a marked secretory effect. J. W. 
Ogilvie (Arch. Dis. Childhood 10:143 
(June) 1935) studied the gastric secre- 
tions of 34 children with anemia of 
various types. Of the 1,7 patients whose 
gastric secretion fell within normal 
limits, the anemia in 9 of them was of 
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the simple nutritional type ; in 3 it was 
considered to be of the von Jaksch type; 
ill 2 hemolytic ; in 1 aplastic ; and in 2 
it was impossible to relegate the condi- 
tion into any special categorj^. From the 
results it did not appear that there is 
any relationship between the amount of 
free hydrochloric acid in the gastric 
secretion and the degree of anemia, nor 
do any of the types studied show any 
constant change in the secretion of free 
acid. It is recognized that the concentra- 
tion of free hydrochloric acid in the 
gastric juice has a direct relationship to 
the capacity for absorbing iron. For 
this reason, it might be anticipated that 
diminution or absence of free hj’^dro- 
chloric acid would be found in cases of 
simple anemia where a low hemoglobin 
percentage was the prominent feature. 
Of the 13 cases in which there was de- 
fective secretion of hydrochloric acid, 11 
had hypochromic anemia. This suggests 
that deficiency of HCl strongly favors 
the production of hypochromic anemia 
but that other causes, e. g., iron starva- 
tion, must play a part because 10 out 
of IS cases of iron deficiency anemia 
showed no diminution in HCl secretion. 

According to Faber and his associates 
{loc. cit.'), the absorption and neutraliza- 
tion of gastric acid by milk (buffer effect 
particularly by cows’ milk) is especially 
deleterious upon iron absorption from 
food when, as in infants, the gastric 
secretion is small in amount and in acid 
content. 

The blood picture of nutritional anemia 
is characterized by hypochromia and 
microcytosis, the findings in any iron 
deficiency anemia. As a result of the 
failure of the body to obtain or to 
utilize a sufficient supply of iron for 
its needs there develops a fall in the 
hemoglobin content of the cells. In the 
more severe cases there is a low red 
cell count, but usually the red cell 
count is normal or slightly elevated. 


The red cells sht >w a definite preponder- 
ance of niicrucvtes. Poikilocvti i- 
present in some degree. The average 
quantity of hem<jgIobin per cell is in- 
variably reduced much more than the 
red cell count (low color index, low 
mean corpuscular hemoglobin i . 

According to H. K. Faber and his 
coworkers (loc. cit.'), a Price-Jones 
curve shows the majority of the red cells 
to be less than 4 micra in diameter. 
After iron therapy is begun, there is a 
striking response with reticuloc^-tosis 
and increased size of the red cells accom- 
panying an increase in the hemoglobin. 
This was followed by a decline of reticulo- 
cytes, hy an increase of part of the cells 
to a normal size, some of the cells re- 
maining microc^’tic in spite of treatment, 
and by continued rise of the hemoglobin 
over a period of months. Other sig- 
nificant findings are a reduced hemo- 
globin concentration in each cell, a 
figure arrived at by dividing the hemo- 
globin (Gm. per 100 c.c.) by the number 
of the red cells in millions. The hemat- 
ocrit may show a low volume per cent, 
of the red cells ; a microcHosis as shown 
by the decrease in the cell volume ; and 
a decreased value for the hemoglobin 
in the cells arrived at by dividing the 
hemoglobin value in Gm. by tlie volume 
per cent. 

Treatment . — The treatment of nutri- 
tional anemia is the administration of 
iron preferably in a ferrous form. 
Parsons {loc. cit.') says that nutritional 
anemia of infancy may be prevented by 
assuring an adequate iron supply both 
to the mother and to the infant dur- 
ing pregnancy and to the infant dur- 
ing the period of lactation, particularly 
if the child is artificially fed. The diet 
of the mother should contain 15 to 20 
(/4 to % grain) of iron a day. It 
is wise to administer iron to any preg- 
nant woman whose diet is restricted 
from medical or social reasons. Sugar- 
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coated tablets of ferrous sulphate, 3 
grains (0.2 Gm.), may be given 3 times 
daily. 

Blackfan and Diamond {loc. cit.^ 
recommend the use of iron ammonium 
citrate to an infant in doses of 1 to 2 
Gm. ri5 to 30 grains) daily; to the 
child in 4 to 6 Gm. (1 to 1% drams) 
doses daily, preferabl}- dissolved in 
sweetened orange juice or water as 
vehicle. It is best to give this between 
meals for better absorption. Ferrous 
sulphate in doses of 6 to 8 grains (0.4 
to 0.5 Gm.) can be given to an infant. 
In the older child 10 to 12 grains (0.6 
to 0.77 Gm.) daily are usually the 
optimum. When vomiting, diarrhea, or 
melena occurs, the iron salts should be 
reduced in amount or stopped for a short 
time ; then begin again with smaller doses 
and gradually increase the amounts. 
Such effects are rare, especially with 
ferrous sulphate. Parsons believes that 
adequate doses of iron will bring about a 
cure of the anemia in 4 to 5 weeks. 
Organic preparations of iron should not 
be used. 

The preparations of inorganic iron 
which have produced the best results are : 
ferrous sulphate, 12 grains (0.77 Gm.) ; 
reduced iron, 3 grains (0.2 Gm.) ; and 
iron and ammonium citrate, 12 grains 
(0.77 Gm.) ; in each case divided into 3 
doses and given daily. Of these, ferrous 
sulphate is the most efficacious, although 
its iron content, while approximately the 
same as that of iron and ammonium 
citrate, is very much less than that of an 
equal amount of reduced iron. Actually 
1 grain (0.06 Gm.) of reduced iron 
contains 54 mg. (% grain) of iron, 
whereas 1 grain (0.06 Gm.) of ferrous 
sulphate contains only 12 mg. (% grain) . 

The reason why ferrous sulphate is 
more active therapeutically is that all 
iron has to be converted in the stomach 
and duodenum into the ferrous form 
before it is absorbed. Witts has esti- 


mated that the percentage of utilization 
of ferrous sulphate is 14, of reduced 
iron 0.5 to 2, and of iron and ammonium 
sulphate in which iron is present in the 
ferric state 1.5 to 3. It is obvious why 
12 grains of ferrous sulphate are so 
much more efficacious than the same 
amount of iron and ammonium citrate, 
and also than 3 grains of reduced iron, 
although the latter is actually 3 times 
richer in metallic iron. The disad- 
vantages of ferrous sulphate, that it 
rapidly oxidizes to the ferric state and 
that children dislike it, can be over- 
come by dispensing it with syrup. 

Prescriptions for the administration of 
iron are as follows — ^to be taken 3 times 
a day : 

E; Ferri redact gr. i (0.06 Gm.) 

ScLcch. alb gr. Hi (0.2 Gm.) 

Fl. cap. 

R Ferri et aminon. cit.. gr. iv. (0.26 Gm.) 

Syr. aurant f3ss (2 c.c.) 

Aq ad. fSij (8 c.c.) 

As for the use of copper. Parsons 
(loc. cit.) says that it may be necessary 
to give copper before a complete cure is 
effected. The doses should be 0.5 c.c. 
(8 minims) of a 1 per cent, solution of 
copper sulphate per kilogram (2% 
lbs.) of body weight, best given in milk. 
Copper probably acts as a catalyst and 
enables stored or ingested iron to be 
used in the synthesis of hemoglobin. 
Very few cases require copper since most 
of the iron preparations contain copper 
as an impurity. 

Other good iron preparations in use 
are iron and ammonium citrate 12 per 
cent. The dose is 0.5 c.c. (8 minims) per 
Kg. (2% lbs.) daily. This is equivalent 
to 10 mg. (% grain) iron per Kg. daily. 
This should be given preferably with 
fruit juice. There are many proprietary 
preparations of iron available, some of 
them containing ferrous sulphate in 
capsule form, others containing ferrous 
sulphate in elixir form. 
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C A. Elvehjem, A. Siemers and D. R. 
Mendenhall (Am. J. Dis. Child. 50:28 
(July) 1935) studied healthy infants to 
whom they gave iron and copper prepara- 
tions. The majority of the infants re- 
ceived the iron and copper either in the 
form of a solution or as tablets. The 
liquid consisted of a solution of powdered 
ferric pyrophosphate and copper sul- 
phate. Ferric pyrophosphate was 
selected because, being readily soluble, 
odorless and tasteless, and devoid of 
great astringent properties, it is fairly 
easily administered. The iron and copper 
solution was prepared by dissolving 10 
Gm. (2% drams) of ferric pyrophos- 
phate and 0.4 Gm. (4 grains) of copper 
sulphate in 250 c.c. (% pint) of distilled 
water containing 5 per cent, alcohol. One 
teaspoonful was given daily by in- 
corporating it in the infant’s formula 
or orange juice, or in a glass of milk in 
the case of older cliildren. In each 
teaspoonful the child received 25 mg. 
(34 grain) of elemental iron and 1 mg. 
(34 grain) of elemental copper. One 
tablet was given daily. This treatment 
caused an increase in the hemoglobin 
content of the blood from between 9 and 
11 grams to from 12 to 13.5 grams per 
100 c.c. The addition of smaller amounts 
of iron and copper did not give as uni- 
form or consistent results as the larger 
doses. The result suggests that it may 
be advisable to add small amounts of 
iron and copper to tire diets of some 
infants to insure an optimum formation 
of hemoglobin. They did a few studies 
using 25 mg. (% grain) of iron alone 
and felt that the response was slower 
and less extensive than when both iron 
and copper were used. 

G. R. Minot (J. A. M. A. 105: 1176 
(Oct. 12) 1935) reports that there is 
little evidence that deficiency of copper 
plays a significant role in man in the 
production of anemia. It may perhaps 
do so occasionally in infants. In human 


anemia the copper in the blood is usually 
increased. W hile it is true that in young 
children, when iron is supplemented by 
copper, it sometimes enhances the rate 
of hemoglobin formation, in adults, 
copper therapy is very seldom of value. 
It is not difficult to create serious copper 
poisoning by administering relatively 
small amounts of copper. 

Sickle Cell Anemia . — Two follow- 
ups on children with sickle cell anemia 
who had their spleens removed were 
reported bj^ J. F. Landon and H. A. 
Patterson (J. Pediat. 7:472 (Oct.) 
1935). The children were 4 and 5 years 
of age and were checked after 5 and 7 
years respectively. Both children have 
continued to show moderate variable 
anemia. However, the immediate im- 
provement in the blood picture was re- 
markable in each case. One case has 
remained clinically well with freedom 
from abdominal or joint pains. The 
other has continued to be moderately 
anemic with exacerbations always accom- 
panying the respiratory infections to 
which she is susceptible. 

Splenectomy in Anemia. — M. Woll- 
stein and K. V. Kreidel (Am. J. Dis. 
Child. 51:765 (Apr.) 1936) have re- 
ported tlie effects of splenectomy on the 
blood picture in cases of traumatic 
rupture of the spleen, rheumatic disease, 
splenomegaly of undetermined origin, 
congenital hemolytic icterus, and Cooley’s 
anemia. 

In the case of traumatic rupture of 
the spleen, the platelets were increased, 
as a rule, reaching their peak about 5 
to 10 days after operation. None of the 
3 children reported showed postopera- 
tive anemia. On the contrary the hemo- 
globin content and the number of red 
cells rose steadily during the time of 
hospitalization, and the high levels were 
maintained for 7 months in 1 case and 
for 6 weeks in another. 
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In 20 cases of rheiumtic fever who 
had their spleens removed there was 
no anemia either before or after the 
operation. The platelets reached their 
peak from the sixth to the fourteenth 
day afterward. 

Three cases of congenital hejnolytic 
jaundice showed a postoperative rise of 
platelets, in 1 case reaching more than 
1.000,000. a level which was maintained 
for several months. Three cases showed 
an initial drop in the reticulocyte count 
to less than 1 per cent, on the second 
or third day, this level being maintained 
throughout the periods of observation, 
234 j 10 and 18 months, respectively. 
Three patients whose condition was 
typical showed a steady increase in hemo- 
globin and red cells and were no longer 
anemic on dismissal. 

In patients with Cooley’s anemia, the 
response of the platelets was most ir- 
regular in onset, number and duration 
of the increase, nor was it ever as high 
or of as long duration as in the other 
groups. The patients became more and 
more anemic and did not show lympho- 


cytosis. Nucleated red cells in the periph- 
eral blood increased in number through- 
out the period of postoperative life. 

Hydrocephalus Associated With 
Anemia. — B. B. Bhatia (Brit. M. J. 

1 : 60 (Jan. 11) 1936) reports a case of 
a child who had been normal until 1 
year of age, when he began to develop 
signs of hydrocephalus, papilledema with 
atrophy of the nasal halves of the discs, 
loss of vision, a patent anterior fon- 
tanel, localized convulsions and loss of 
consciousness. Blood examination dis- 
closed a severe anemia showing 900,000 
red blood cells and 10 per cent, hemo- 
globin. Treatment with cows’ milk, 
fruit juice, fresh liver, and an iron 
and copper mixture resulted in rapid 
improvement of the anemia and a dis- 
appearance of the hydrocephalic symp- 
toms. The convulsions ceased in 2 
months’ time and the vision gradually 
returned. The author suggests that a 
highly hydremic condition of the blood 
might easily lead to an increased pro- 
duction of cerebrospinal fluid and 
hydrocephalus . 


GHICKENPOX 

By Robert A. Lyon, A.B., A.M., M.D. 


Complications . — In recent years, 
central nervous system complications of 
chickenpox have been observed with in- 
creasi 'g frequency. A thorough review 
of this subject has been made recently 
by E. A. Underwood (Brit. J. Dis. 
Child. 32:83 (Apr. -June), 177 (July- 
Sept.) 1935). In the literature were 
found reports of 119 cases in which 
lesions of the central nervous system 
followed varicella and these could be 
classified into groups of (1) meningo- 
encephalitis; (2) true encephalitis; (3) 
myelitis; (4) neuritis and polyneuritis; 
(5) ocular manifestations ; and (6) other 
conditions. In addition, there was a 


small group of patients in whom nervous 
symptoms occurred as prodromal symp- 
toms of the chickenpox. True enceph- 
alitis was the most common type of 
complication and was noted in about half 
of the group. Of this group cerebellar 
forms were frequent and the author re- 
ported an instance which had been 
observed in a girl 8 years of age who had 
developed the symptoms of cerebellar 
encephalitis 5 days after the onset of 
chickenpox. The fact that the cerebellum 
is most frequently involved differentiates 
the encephalitis which followed chick- 
enpox from that of the several other 
infections. 
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In the records of 107 patients, the 
results of the encephalitis were recorded 
and of this group 12 died and 16 had 
serious sequelae. The first symptoms of 
the complications developed between 3 
and 20 days after the eruption of the 
chickenpox, but they occurred most fre- 
quently on the fourth to the tenth day. 


The reports in the literature varied 
in frequency from year to 3 'ear but 
were most numerous during’ the ycar^ 
1925 to 1932, the largest number oc- 
curring in 1929. The complications were 
noted in all parts of Europe and the 
LJnited States but the incidence seemed 
to be greatest in France and Itah-. 


DIABETES MELLITUS IN CHILDREN 

By Waldo E. Nelson, A.B., M.D. 


Treatment. — Insulin. — The most 
important contribution of the past year 
is unquestionably the introduction of 
protamine insulinate by Hagedom 
fH. C. Hagedorn, B. N. Jensen, N. B. 
Krarup and I. Wodstrup, J. A. M. A. 
106:177 (Jan. 18) 1936). This de- 
velopment of a precipitated insulin com- 
pound which is slowly soluble in tissue 
fluid makes it possible to maintain the 
blood sugar of the diabetic child at a more 
even level and even in some instances 
to approximate that of the normal child. 
Recently, an improvement has been ef- 
fected which permits protamine insulin 
to be marketed already mixed. This 
compound, to which 0.08 mg. of zinc 
is added to each 5 c.c. vial, will remain 
potent for 6 months if kept in a cold 
place. 

The clinical use of protamine insulin 
is still in the trial period and it is quite 
possible that not only a more suitable 
compound but more efficient methods for 
its use will be devised. At present there 
are in general 2 methods. The first is 
the so-called “evening administration,” as 
recommended by Hagedorn and by H. F. 
Root, P. White, A. Marble and E. Stotz 
{Ibid. 106:180 (Jan. 19) 1936). 
Regular insulin is given at breakfast • 
time and again at noon, if necessary, and 
protamine is used for the evening in- 
jection. This method is particularly 
beneficial when the morning blood sugar 


is high and a midnight doae would other- 
wise be required. Protamine insulin may 
be given in the morning, as suggested by 
R. G. Sprague, B. B. Blum, A. E. 
Osterberg, E. J. Kepler and R. M. 
Wilder {Ibid. 106: 1701 (May 16) 
1936). This method, with or without 
regular insulin at the same time but in 
a different location, has considerable 
merit. It has been shown that if a suf- 
ficiently large dose of protamine insulin 
is given it will exert a hypoglycemic ef- 
fect for 24 hours or longer. The Re- 
viewer’s experience has been, how’ever, 
that if a dose is given sufficient to main- 
tain the blood sugar of the following 
morning at a satisfactory level, then 
the blood sugar at noon and at the end 
of the afternoon on the day of adminis- 
tration are quite high. Further increases 
in the dosage of protamine insulin re- 
sult in hypoglycemic reactions early the 
following morning without materially 
improving the blood sugar level of the 
preceding day. Entirely satisfactory re- 
sults are being secured by the combined 
method of giving a dose of each (pro- 
tamine insulin and regular insulin) 
shortly before breakfast. With this 
regime the majority of the children have 
been maintained in satisfactory glycemic 
equilibrium. Protamine insulin cannot, 
however, supplant regular insulin at the 
present time. There is still need for the 
more rapidly acting insulin to supplement 
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the protamine insulin, particularly in the 
treatment of coma and precoma, as well 
as during infections, and preceding and 
following surgical procedures, when 
regular insulin is the one of choice. 

Since the introduction of protamine 
insulin, a crystalline insulin has been 
made available for clinical trial. The 
action of this insulin seems to be midway 
between that of regular and protamine 
insulin, in that it exerts a more rapid 
but less prolonged response than that 
of protamine and a slightly less rapid 
but more prolonged response than 
regular insulin. Satisfactory clinical ex- 
perience with the use of crystalline in- 
sulin is reported by H. A. Freund and 
S. Adler {Ibid. 107:573 (Aug. 22) 
1936) and by S. S. Altshuler and R. 
Leiser (,Ibid. 107:1626 (Nov. 14) 
1936). The Reviewer’s experience with 
this insulin has been more limited than 
with protamine ; however, so far he has 
not been able to secure as satisfactory 
glycemic equilibrium with 2 doses of 
crystalline insulin (a. M. and p. M.) as 
with the combined morning dose of 
protamine and regular insulin. 

Diet. — There are no new develop- 
ments in the dietary treatment. The 
tendency to a more liberal carbohydrate 
intake continues but with definite limita- 
tions in most instances. Most clinicians 
seem to feel that the advantages obtained 
in relation to insulin adjustment, control 
of weight, adequacy of diet, as well as 
the disciplining effect upon the child of 
reasonable restriction, justify such a 
plan. However, reports of the use of 
more or less “free diets” continue to 
appear, as for example those of C. W. 
Herlitz (Acta, paediat. (Supp. 2, Art. 2) 
18: 1, 1935) and of B. Soderling (J.bid. 
(Supp. 2, Art. 1) 18: 1, 1935). Herlitz 
limited the carbohydrate to a certain 
extent, whereas Soderling apparently im- 
posed no restrictions whatsoever. Both 
report that the children developed satis- 


factorily, that coma and hypoglycemic 
reactions were infrequent and that the 
need for insulin was not materially in- 
creased and even in some instances was 
actually decreased. 

The statement of Soderling to the 
effect that this form of treatment should 
be especially suitable for the unintelligent 
patient or for those who live at a dis- 
tance from the clinic is open to question. 
It would seem that children falling in 
either of these categories are in even 
greater need of definite instruction as 
well as restriction. It is the Reviewer’s 
opinion that the maintenance of diabetic 
children upon “free diets” is still within 
the experimental field and should be so 
considered. 

M. G. Vorhaus, R. R. Williams, and 
R. E. Waterman (Am. J. Digest. Dis. 
and Nutrition 2 : 541 (Nov.) 1935) 
have studied the effect of administration 
of crystalline vitamin upon the 
blood sugar of diabetics. Experimental 
deficiency of vitamin Bi causes a dis- 
turbance of the carbohydrate metabolism 
characterized by a rise in the blood sugar 
and in the glycogen content of liver and 
muscle. Although a diminished carbo- 
hydrate tolerance is encountered in other 
forms of avitaminosis and aberrations 
from the normal state, it is most con- 
sistent and marked in experimental Bi 
deficiency. The authors point out that 
the clinical syndrome of diabetes mellitus 
is suggestive of a nutritional disturbance 
and that there is reason to believe that 
a deficiency of vitamin Bi may be a 
factor in the production and clinical 
course of this condition. 

In a series of 11 cases of proved di- 
abetes mellitus to whom an average 
of 10 mg. Q/q grain) of vitamin Bi 
was administered daily for 28 consecu- 
tive days, 6 showed an increased carbo- 
hydrate utilization and 5 cases showed no 
increase. Two of the 6 positive cases 
lost the gain iir carbohydrate utilization 
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as soon as the administration of vitamin 
Bi was stopped. In 4 cases the increase 
continued for a period ranging from 
2 to 10 months and 2 of these 4 are still 
maintaining the gain. In the discussion 
of this paper, J. E. Thomas called atten- 
tion to the fact that diabetics who had a 
restricted carbohydrate diet are apt to 
have a small cereal intake and possibly 
a vitamin B deficiency. Thus, a defici- 
ency of vitamin B would almost certainly 
aggravate the symptoms of diabetes. It 
might even cause a latent diabetes to be- 
come active. If that were the case, ad- 
ministration of vitamin B would, 
unquestionably, alleviate the condition 
to some extent, though it would not 
cure the diabetes. Such an obseiwation 
would not establish a causative relation- 
ship between vitamin B deficiency and 
diabetes. The most logical conclusion 
to be drawn from these studies is that 
vitamin B deficiency is apt to be an 
accompaniment of diabetes, and in the 
treatment of diabetes, such a condition 
should be looked for and, if present, 
treated appropriately. 

The relationship between vitamin B 
and normal carbohydrate metabolism ap- 
pears to be a fairly well established fact ; 
whether that is the primary function of 
the vitamin metabolism is another ques- 
tion, but there does not seem to be any 
doubt that deficiency of vitamin Bi 
results in an excess of blood sugar and 
an excess of liver glycogen. In diabetes, 
while there is an increase in blood sugar, 
there is a deficiency of liver glycogen. 

Complications . — An instance of di- 
abetes mellitus with evidence of dry 
gangrene of the foot in an infant 1 1 days 
of age is reported by M. A. Limper and 
A. J. Miller (Am. J. Dis. Child. 50: 1216 
(Nov.) 1935). The infant died when 
it was 3 weeks of age. Clinically there 
was dry gangrene involving the left 
lower extremity to the mid-portion of 
the thigh. Necropsy revealed that this 


was caused b\' thrombosis which involved 
the aorta and extended into all its 
branches from the level of the left renal 
artery downward. Examination of the 
pancreas showed pancreatitis involving 
the head of the pancreas and acute de- 
generation of the islands of Langerhans. 
The mother of this infant had mumps 
at the time of deliveiy^ and the possibility 
of the pancreatitis being due to the virus 
of mumps is suggested. 

An instance of diabetes mellitus in 
a child 11 years of age who also had 
hypothyroidism is reported by H. M. 
Greenwald and W. S. Collens (Ibid. 
50:979 (Oct.) 1935). There have been 
numerous reports of hj’perglycemia and 
glycosuria associated with hyperthyroid- 
ism as well as improvement in sugar 
tolerance after thyroidectomy. Hyper- 
glycemia in cases of hyperthyroidism is 
presumably due to an increased glj'co- 
genolytic function of the liver which 
results in a depletion of the glycogen 
stores. In h3q5othyroidism the blood 
sugar may be normal or low and there 
is often an increased tolerance for sugar. 
This is probably due to an increased 
ability to fill the glycogen depots owing 
to the lack of the normal antagonistic 
effect of the thyroid. When the basal 
metabolic rate is raised by thyroid in- 
gestion, the tolerance of sugar is lowered. 
In the case cited, the administration of 
more than 2 grains (0.13 Gm.) of 
desiccated thyroid a day sufficiently de- 
creased the child’s tolerance to necessitate 
an increase in the dose of insulin. When 
2 grains (0.13 Gm.) of desiccated 
thyroid a day were administered, the 
urine was sugar-free with from 20 to 
25 units of insulin per day on a diet 
containing 150 grams of carbohydrates, 
55 grams of protein and 55 grams of 
fat; whereas if 2^4 or 3 grains (0.16 or 
0.2 Gm.) of desiccated thyroid were 
given, sugar appeared in the urine. 
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NONDIABETIC GLYCOSURIA. 

— The separation of diabetic glycosuria 
from nondiabetic glycosuria is of un- 
questioned diagnostic importance. The 
classification of nondiabetic or benign 
glycosuria is at least of academic in- 
terest. A. E. Fischer (Am. J. Dis. Child. 
50:166 (July) 1935) suggests that so- 
called renal diabetes or renal glycosuria 
may be characterized by an intermittent 
as well as continuous glycosuria, and re- 
ports 3 instances of benign renal gly- 
cosuria which illustrate this point. One 
of these children had a continuous gly- 
cosuria and spilled sugar into the urine 
at a blood level as low as 60 mg. per 
cent. The other two had somewhat 
higher renal thresholds for sugar, which 
passed into the urine only at 135 mg. 
per cent, and 155 rag. per cent., respec- 
tively. Fischer contends that continuous 
renal glycosuria is only a descriptive 
term. The question whether the gly- 
cosuria is continuous or intermittent is 
dependent solely on the threshold level 
of the particular patient. The diag- 
nostic criteria for renal glycosuria are 
the benign nature of the glycosuria, 
normal blood sugar curve, and a normal 
respiratory quotient. It is suggested that 
a high blood sugar curve, indicating a 
temporary loss of tolerance, can occur 
even in renal glycosuria. Further, 
acetonuria may occur in association with 
renal glycosuria if a large amount of 
sugar is excreted and an insufficient 
amount is left in the body for complete 
oxidation of fatty acids. The prognosis 
of continuous or low threshold renal 
glycosuria is excellent. Diabetes mellitus 
has not developed in such patients who 
have been observed for years. The cases 
with a higher threshold also have a good 
prognosis. There is some evidence to 
suggest that renal glycosuria may be an 
inherited quality. No treatment of renal 
glycosuria is necessary. The author sug- 
gests that frequent meals of a some- 


what higher caloric intake than normal 
may be given in order to replace the food 
and energy lost by glycosuria and by 
the incomplete oxidation of fat. 

An instance of prolonged galactosiiria 
associated with disturbance of nutrition 
and development is reported bj" H. H. 
Mason and M. E. Turner {Ibid. 50: 359 
Aug.) 1935). The infant did not gain 
normally as long as the diet contained 
milk. There w'as an enlargement of the 
liver, slight enlargement of the spleen 
and superficial lymph nodes, a positive 
van den Bergh reaction, secondary 
anemia, osteoporosis of the bones, and 
albumin and sugar in the urine. The 
sugar in the urine was shown to be 
galactose. Removal of milk from the 
diet resulted in the disappearance of 
the sugar and albumin from the urine, 
decrease in the size of the liver and 
spleen, disappearance of the positive van 
den Bergh reaction, improvement in 
the blood cellular elements, and in the 
appearance of the bones, as well as 
a rapid gain in weight. The blood sugar 
curves after the injection of dextrose 
and levulose were within normal limits, 
but after the injection of lactose and 
galactose the curves were abnormal. 
When the diet contained no milk, the 
blood sugar curve throughout the entire 
day was within normal limits. When 
each meal contained 200 c.c. of milk 
and 10 grams of added lactose, the 
curve for the blood sugar was abnormal 
in that the fluctuations were narrow 
and were due almost entirely to changes 
in the level of blood galactose. The 
level of blood dextrose remained low 
throughout the day. 

Mason and Turner suggest that the 
primary difficulty in this case was a 
lesion or functional disturbance of the 
Hver that lowered the ability of this 
organ to convert galactose into glycogen 
without seriously impairing the other 
functions of the liver, and that the de- 
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rangement of the other tissues was the 
result of relative starvation due to the 
continuously low level of blood dextrose. 

HYPOGLYCEMIA IN NEW- 
BORN INFANT OF A DIABETIC 
MOTHER. — An instance of spontane- 
ous hypoglycemia occurring immediately 
after birth in an infant of a diabetic 
mother is reported by L. ISI, Randall 
and E. H. Rynearson (Proc. Staff. 
Meet., Mayo Clin. 10:705 (Nov. 6) 
1935). Blood taken from the umbilical 
cord contained 194 mg. of sugar per 100 
c.c. of blood ; that of the mother 280 
mg. per 100 c.c. Two hours later, the 
infant’s blood sugar was 43 mg. per 


54.3 

100 c.c. (micro method). At this time 
the infant had convulsive movements 
of its head. The blood sugar was 
elevated b}- means of oral and subcutane- 
ous administration of glucose. The 
authors suggested the possibility that the 
infant, having been part of a diabetic 
mother for so long a time, required a 
higher level of blood sugar than tlie 
infant of a normal mother. It is highh* 
important that the carbohydrate metab- 
olism of such an infant should be care- 
fully followed to determine in which 
direction the glucose tolerance will go 
and what relation such a state has to 
the later development of diabetes. 


ENDOCRINE DISTURBANCES IN CHILDREN 

By Josef Warkaxy, M.D. 


PITUITARY. — Simmonds^ Dis- 
ease. — E. Kylin (Ergebn. d. inn. Med. 
u. Kinderh. 49:1, 1935) has reviewed 
the literature and reported 12 cases of 
Simmonds’ disease. He believes it to be 
a clinical syndrome, caused by destruc- 
tion of the hypophysis as well as by a 
pathologic process in the hypothalamic 
region and the stalk of the hypophysis. 
The subjective symptoms are exhaus- 
tion ; disturbance of sleep, psychic dis- 
turbances, such as depression, apathy 
and diminished intelligence and memory ; 
lack of appetite ; “stomach trouble’’ ; 
vertigo ; headache ; and decreased libido ; 
while cachexia, loss of weight, atrophy 
and a yellowish-brown discoloration of 
the skin, dry brittle nails, carious teeth, 
constipation, low blood-pressure, low 
blood sugar and decreased metabolic 
rate are the objective signs. The syn- 
drome is difficult to differentiate from 
Addison’s disease and pluriglandular in- 
sufficiency. The treatment consists of 
the administration of anterior lobe 
tablets, injection of extracts of the an- 
terior lobe or the transplantation of 


an hypophysis of an animal to the 
patient. The correct diagnosis and 
treatment render the prognosis more 
favorable. 

A case diagnosed as Simmonds’ dis- 
ease has been reported bj’ R. C. Moehlig 
(Endocrinologj' 20; 155 (Mar.) 1936). 
The patient, a 15-year-old girl, suffered 
from loss of weight and strength, decay- 
ing teeth, falling hair, irregular men- 
struation, mental lethargy, dryness of the 
skin and anorexia. She was treated 
w'ith antuitrin-S, extract of the supra- 
renal cortex (eschatin), insulin alone 
and with glucose, pituitar}- tablets, cod- 
liver oil, sunshine, a high caloric diet 
and forced feeding. In spite of these 
measures, she died 17 months after the 
appearance of the initial symptoms. 

Laurence-Biedl Syndrome. — The 
cases of 3 brothers with polydactylism 
and varying degrees of hereditary cere- 
bral defects have been described by IM. 
Molitch, R. G. Gladen and A. W. Pigott 
(Endocrinology 19:682 (Nov. -Dec.) 
1935). One brother had retinitis pig- 
mentosa ; one had myopia and a tessel- 
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latcd appearance of the retina ; and the 
third, a mild visual defect with stra- 
bismus. The authors believe that all 
cases, occurring in the same family, 
having all or nearly all of the cardinal 
symptoms of the Laurence-Moon-Biedl 
syndrome (mental deficiency, obesity, 
retinitis pigmentosa, hypogenitalism and 
polydacndism), should be listed as such; 
while nonfamilial cases not having all 
the cardinal symptoms should not be 
included. 

Obesity combined 'with atypical chon- 
drodystrophy has been observed by H. 
Grenet and P. Isaac-Georges (Arch, de 
med. d. enf. 38: 725 (Dec.)- 1935). Most 
of the symptoms resembled those of 
Morquio’s disease. Mental development 
was normal and other members of tire 
family were not affected. 

Pituitary DwarGsm. — Eleven cases 
of pituitary dwarfism were treated with 
anterior pituitary extracts by R. L. 
Schaefer ( Endocrinology 20 : 64 (Jan.) 
1936). An increase in growth was in- 
duced by this treatment. Thyroid medi- 
cation was recommended as an adjunct. 
The author emphasized the fact that in 
these patients all measurements are pro- 
portionate but below the minimal normal. 
Delay in osseous development was said to 
be a good prognostic sign. G. B. Dorff 
ilbid. 19:209 (Mar.-Apr.) 1935) has 
also reported a case of infantilism in a 
16 year old boy. The symptoms were 
stunted growth, sexual infantilism and 
a delay in the closure of certain epi- 
physes. For a number of years the 
patient had not increased in size. After 
treatment with antuitrin-S (1 c.c. 3 
times a week, with a total of 43 injec- 
tions) the patient gained 1 inch in height, 
and on phyone (% to 1 c.c. 3 times a 
week with a total of about 30 c.c.) he 
gained another 2^4 inches, or a total 
of Zy 4 , inches in 18 months. 

Diabetes mellitus, sexual infantilism 
and varying degrees of dwarfism were 


observed in 8 patients, 16 to 20 years 
of age, by R. B. Gibson and W. M. 
Fowler (Arch. Int. Med. 57 : 695 (Apr.) 
1936). The sella turcica was normal 
or even smaller than normal in each 
case. These authors believe that the 
dwarfism is not the result of the diabetic 
condition. 

An influence of insulin on the sex 
glands or the pituitary must be assumed, 
however, in order to explain the phe- 
nomenon described by G. A. Williams 
and R. L. Williams (J. A. M. A. 104: 
1208 (Apr. 6) 1935). Administration 
of 5 to 10 units of insulin daily to a 
poorly developed, nondiabetic girl, 8^4 
years of age, resulted in acceleration of 
bodily growth and sexual development. 
Discontinuance of the insulin was fol- 
lowed by regression of the secondary 
sexual characteristics, but body growth 
continued at a less rapid rate. Another 
course of treatments with insulin after 
a lapse of 10 months resulted in the 
reappearance of the sexual phenomena. 
However, these disappeared again as 
soon as the insulin was omitted. 

Cases of 2 siblings having prenatal 
malformations of the pars intermedia 
and posterior lobe of the pituitary have 
been reported by B. Chown (Brit. J. 
Surg. 23:552 (Jan.) 1936). Deformi- 
ties simulating severe rickets were 
present at birth. The children failed 
to grow adequately and became dwarfs. 
Nervous symptoms such as convulsions, 
crying spells, etc., were manifested. 
There were hypercalcemia, calcium casts 
in the urine, calcium deposits in the 
renal lymphatics, focal necrosis in the 
kidneys and a pyelonephritis. On the 
basis of these extremely interesting cases, 
Chown developed a theory of renal 
rickets, differing widely from the usual 
view. Instead of considering the renal 
changes as the primary disease, and 
the stunted growth and bone changes 
as secondary effects due to abnormal 



ENDOCRINE DISTURBANCES IN CHILDREN. 


545 


metabolic conditions, he believes that 
the pituitary gland is primarily at fault 
and causes, by way of the parathyroid 
and thyroid glands, dwarfism, polyuria, 
infantilism and dilatation of the urinary 
tract (diencephalon), as well as ab- 
normal bone development and meta- 
physial absorption without the formation 
of new bone. The minerals thus made 
available are excreted by the kidney and 
renal calcinosis develops. Chown believes 
the nephritis to be secondary to an ab- 
normal mineral metabolism and not to 
be the cause of it. 

THYROID. — In a review of the 
problem of goiter in childhood, E. Wie- 
land (Arch. f. Kinderh. 105: 129, 1935) 
concludes that goiter, which is merely 
a clinical symptom, is chiefly a problem 
of growth. The first stage is a hyper- 
plasia, leading to a secretion that quanti- 
tatively and qualitatively contains suf- 
ficent iodine. The character of goiter, 
both morphologically and functionally, 
differs under different geographical con- 
ditions and according to the age of the 
child. Diffuse goiter is found more fre- 
quently in children, being parenchy- 
matous and epithelial in the new born, 
and follicular in children of school age 
or at puberty. These forms respond 
favorably to treatment with iodine with- 
out developing toxic symptoms. Nodular 
goiter, which is rare in childhood, is 
found in certain goiter belts and in 
cretinism-. Exophthalmic goiter is ex- 
ceptional in childhood. 

Since the various forms of goiter 
differ morphologically and functionally, 
different etiologic factors must be con- 
sidered. The water as a “carrier” of 
the hypothetical injurious factor, chronic 
intestinal infections, radioactive emana- 
tions, improper nutrition, and lack of 
iodine must be taken into account. A 
universal, systematic prophylaxis with 
iodized salt is the only way to prevent 
goiter in children. There are no toxic 


effects if the salt contains not more 
than 0.5 Gm. (7^:. grains j of potassium 
iodide to 100 Kg. (45^2 Ibs.j of salt 
(50 gamma per day per person), and 
if the treatment is restricted to the first 
2 or 3 decades of life — including preg- 
nant and nursing women and excluding 
persons who show a lability of the 
vegetative nervous system. 

G. B. Dorff (J. Pediat. 6: 788 (June) 
1935 ) has reported cases of masked 
hypothyroidism in children with mental 
or phj'sical retardation. The sj'mptoms 
were similar to those of sporadic cretin- 
ism. Retarded osseous development was 
an important factor in diagnosis. In chil- 
dren under 8 years of age the basal 
metabolic rate was usually not significant. 
Thyroid therapy was efficacious in 
cases with delay in osseous development, 
a low basal metabolic rate, and a lack 
of response to other forms of treatment. 

It is well known that hyperthyroidism 
and glycosuria often occur together. 
The association of hypothyroidism and 
diabetes mellitus, however, is considered 
to be rare. H. M. Green wald and W. S. 
CoUens (Am. J. Dis. Child. 50:979 
(Oct.) 1935) have reported the case 
of a girl, aged 7% years with polyuria 
and polydipsia. Sugar, acetone and di- 
acetic acid were found in the urine. The 
blood sugar was 220 mg. per cent. At 
the same time, the broad saddle nose, 
thick lips, protuberant abdomen, hoarse 
voice, delayed development of the centers 
of ossification and a basal metabolic rate 
of — 29 justified the diagnosis of hypo- 
thyroidism. In fact, this diagnosis was 
made by a physician when the child was 
4 months old and desiccated thyroid 
{/4 grain — 0.016 Gm. — twice daily) was 
given from that time until she was seen 
by Greenwald and Collens when 7 years 
of age. This treatment was then dis- 
continued and dietary treatment and 
insulin were commenced. Response to 
the treatment was good. The blood sugar 
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was reduced, to 70 mg. per cent, and the 
urine became sugar free. After thyroid 
medication was resumed, the child re- 
quired a higher dose of insulin, and any 
attempt to increase the dose of desiccated 
thyroid above 2 grains (0.13 Gm.) per 
day resulted in the appearance of sugar 
in the urine. 

In a study of rootresorptionin-^ 2 £\&nt& 
requiring orthodontic treatment, H. 
Becks (Intemat. J. Orthodontia 22: 445 
(May) 1936) has found that systemic 
diseases occur with great frequency. 
He believes that the root resorptions are 
not produced by mechanical force alone. 
Among the endocrine disturbances, hypo- 
thyroidism seems to occupy a dominant 
place. It was found in 60 per cent, of 
the treated and in 40 per cent, of the un- 
treated cases of root resorption. Hypo- 
thyroidism combined with other en- 
docrine disturbances was found in 80 
per cent, of the group with and in 60 
per cent, of the group without previous 
orthodontic treatment. Five patients with 
acromegaly were found to suffer from 
root resorption, although only 1 had been 
treated orthodontically. 

Three cases of a syndrome character- 
ized by familial occurrence in males, i. e., 
a facies resembling hypothyroidism ; 
optic neuritis ; normal mentality ; limited 
extension of the joints; thick, pudgy 
extremities ; thick bones ; retarded epi- 
physeal osteogenesis ; thick, dry, coarse 
hair and skin areas ; enlarged abdomen ; 
hepatosplenomegaly and tendency to- 
ward lymphocytic leukopenia were de- 
scribed by W. A. Reilly (Endocrinology 
19:639 (Nov.-Dee.) 1935). At nec- 
ropsy, degeneration and necrosis in 
the anterior lobe of the pituitary were 
found in 1 case. There was mild hyper- 
plasia of the thyroid combined with an 
increase of interlobular connective tissue 
and degeneration in many of the alveolar 
cells. The th 3 rmus was enlarged. 


P. C. Elliott (J. Pediat. 6: 204 (Feb.) 
1935) describes a case of severe ex- 
ophthalmic goiter in a child, aged 2^4 
years, whose symptoms began when she 
was 6 months old. “The benefits of an 
iodine remission were lost in order to 
employ x-ray therapy instead of surgery. 
When this failed to halt the progress 
of the condition, bilateral superior pole 
ligation was performed and later hemi- 
total thyroidectomy. Mild hypothyroid- 
ism resulted.” 

E. Rose, E. K. Rose and E. P. 
Pendergrass (/&fd. 7 : 325 (Sept.) 1935) 
recommend adequate irradiation in the 
treatment of hyperthyroidism in chil- 
dren and younger adolescents. If im- 
provement does not occur within 3 
months, radiation should be stopped and 
preparation for thyroidectomy begun. 

It has been pointed out by K. Wallis 
(Monatschr. f. Kinderh. 61 : 161, 1935) 
that the incidence of hyperthyroidism in 
children seems to be much smaller in 
Europe than in North America. The 
author reports 2 cases, one of which, in 
a 7-year-old girl, showed clinical as well 
as improvement of the basal metabolic 
rate, carbohydrate metabolism and 
leukocyte findings after treatment with 
diiodotyrosine. 

Carcinoma of the thyroid gland of the 
malignant, rapidly metastasizing, papil- 
liferous type, has been reported by A. 
B. Taylor and B. M. Wilkinson (Arch. 
Dis. Childhood 10:99 (Apr.) 1935). 
The patient died 4 months after the first 
symptoms appeared. R. L. J. Kennedy 
(J. Pediat. 7:631 (Nov.) 1935) has 
also reported cases of carcinoma of the 
thyroid gland in children under 14 years 
of age. On the basis of cases treated 
operatively at the Mayo Clinic, approxi- 
mately 1 per cent, of carcinomas of the 
thyroid gland affected children, and 
they were slightly more than one- 
twentieth as frequent as was exoph- 
thalmic goiter. Of Kennedy’s 8 cases. 
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7 of the patients were girls and 1 a boy. 
It is evident that enlargement of the 
cervical lymph nodes may appear before 
any involvement of the thyroid gland 
itself. Later symptoms are hoarseness, 
dyspnea and a sensation of pressure. 
’Metastasis may involve the regional 
lymph nodes and the lungs. Diagnosis 
is usually established by microscopic ex- 
amination of the primary tumor or the 
regional lymph nodes. Due to the low 
grade malignancy and the high grade 
radiosensitiveness, the prognosis is 
usually favorable. In early' cases that 
are encapsulated, removal o£ the 
growth is sufficient ; if not encapsulated 
the entire lobe should be removed. 
If there are mefastatic lesions, the 
neighboring nodes should be removed 
as well. All patients should be treated 
postoperatively with radium. 

Basal Metabolism. — The basal 
metabolic rates of 87 normal girls be- 
tween the ages of 10 and 20 years with 
exceptional economic advantages have 
been studied by F. B. Talbot, E. B. 
Wilson and J. Worcester {Ibid. 7:655 
(Nov.) 1935). These authors state that 
the percentage deviation in normal girls 
may be more than plus or minus 12 per 
cent, above or below the standards given 
in one-third of these cases, and that too 
much emphasis should not be laid on 
minor variations outside the commonly 
used plus or minus 10 per cent, limit. 
Variations of between minus 12 and 
minus 20 per cent, were studied, those at 
the lower limit being considered as sig- 
nificant, while those of less than 17 per 
cent, probably are not. Variations of 
more than plus or minus 20 per cent, were 
considered to be probably significant. 

THYMUS GLAND.— A study of 
variations of weights in all parts of the 
thymus and in the number of Hassall 
corpuscles has been made by E. Boyd 
(Am. J. Dis. Child. 51:313 (Feb.) 
1936). At the age of puberty, the 


medulla and Has.^all corpuscles begin the 
process of involution, while involution 
of the lymphoid ti.ssue begins at the age 
of 4 years. Connective tissue and fat 
continue to increase until old age. In 
persons dying of disease, fortuitous in- 
volution has progressed within 1 to 7 
days far enough to reduce the weight 
of the parenchyma and connective tissue, 
but without affecting Hassall corpuscles. 
In persons with an illness lasting 1 week 
or more, all parts including the Hassall 
corpuscles are decreased, while in ex- 
ophthalmic goiter the parenchymatous 
structures are increased in weight or 
number. 

A boy', aged 13 years, having osteopsa- 
thyrosis was treated for 3 months with 
injections of 1 c.c. of Hanson’s thymus 
extract by E. W. Secord. R. M. Wilder 
and M. S. Henderson ( Proc. Staff Meet., 
May'o Clin. 11:1 (Jan. 2) 1936). A 
total of 90 c.c. was administered. Eight 
months after the treatment was discon- 
tinued, the boy appeared to be improved. 
On x-ray examination a marked im- 
provement in the density and strength 
of the femurs was noted. The cortex 
of the bone was thicker than before. No 
significant changes were noted in the 
spine or ribs. 

PINEAL BODY. — G. Horrax 
(Arch. Neurol, and Psychiat. 35 : 215 
(Feb.) 1936) has reported 2 cases of 
pineal tumor. One in a boy, aged 10 
years, was demonstrated by ventricul- 
ography. It was accompanied by macro- 
genitosomia precox. After decompres- 
sion and x-ray therapy, the boy had 
a period of normal activity for a year 
and became more normally child-like 
in appearance. 

SUPRARENAL GLANDS. — 

Forty-three cases of suprarenal hemor- 
rhage were observed at necropsy by C. 
E. Snelling and I. H. Erb (J. Pediat. 
6:22 (Jan.) 1935). The symptoms ob- 
served in the 15 newborn infants were 
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either collapse or hj’perirritability, such 
as convulsions, twitching or screaming. 
In the older age group, 15 cases were 
observed after septicemia, meningitis 
or chronic renal disease. In 4 patients 
the causative agent was burns ; in one it 
was caused by a severe accident ; while 
in another case it was due to transfusion 
from an incompatible donor. In 6 cases 
in which death was caused by inter- 
current disease, calcification was found 
and in 1 case fibrosis. 

C. E. Snelling and I. H. Erb (^Ibid. 
7:669 (No%^) 1935) have reported a 
case of suprarenal atrophy in a boy, 
aged 9% years, with microcardia. There 
was a marked craving for salt. Tempo- 
rary improvement was attained with the 
intravenous injection of saline solution 
and adrenalin therapy. Marked as- 
thenia, emaciation and weakness pre- 
ceded pigmentation of the skin. The 
blood sugar curve was prolonged and 
was somewhat diabetic in type. The 
electrocardiogram revealed a low poten- 
tial. The child died after convulsions, 
which may have been a manifestation of 
hypoglycemia. The cause of the atrophy 
was unexplained. 

In a case of hereditary ectodermal 
dysplasia, S. J. Thannhauser (J. A. M. 
A. 106:908 (Mar. 14) 1936) found 
S3nnptoms suggesting insufficiency of the 
adrenal medulla. A low fasting blood 
sugar, a flat sugar tolerance curve, 
scattered pigmentation of the skin and 
low blood-pressure were present. The 
author suggests the possibility that the 
adrenal medulla, which is of ectodermal 
origin, may be involved in the hereditary 
ectodermal dysplasia. 

Seventeen cases of neuroblastoma or 
sympathoblastoma of the adrenal in chil- 
dren have been reviewed by J. A. Askin 
and C. F. Geschickter (J. Pediat. 7 : 157 
(Aug.) 1935). These tumors are seen 
usually in patients under 3 years of age, 
although in this series 7 of the children 


had passed that age. Males predomin- 
ated over females in the ratio of 11 to 
5. Trauma was recorded as an etiologic 
factor in 5 instances. In 15 cases there 
was an abdominal mass which was 
usually not painful. Vomiting and fever 
occurred in some cases. Loss of weight 
was frequent, but emaciation and ex- 
ophthalmos were late symptoms. Joint 
pain was infrequent. There was an over- 
lapping of the Pepper (metastases chiefly 
in the liver) and the Hutchinson (metas- 
tases in the bones) syndromes. 

In a discussion of the differential diag- 
nosis Askin and Geschickter stated that ; 
Wilms’ tumor (embryoma of the kidney) 
is more frequent in children after 2 
years of age, is accompanied by hema- 
turia or urinary obstruction and responds 
fairly well to deep x-ray therapy. Re- 
troperitoneal lymphosarcoma is more 
common in adults and responds rapidly 
to irradiation. Leukemia, rheumatic 
fever and appendicitis are difficult to rule 
out until the tumor mass becomes palp- 
able. If involvement of the bones is 
found, the following diseases must be 
considered. The Schiiller-Christian syn- 
drome is found in older patients and the 
lesions respond to x-ray therapy. The 
same is true of chloroma, in which 
there is a more definite periosteal re- 
action as well as general signs of leuke- 
mia. Ewing’s sarcoma is rarely found 
before the age of 4 years. It is most 
common in the long bones, where it 
produces splitting of the subperiosteal 
and cortical layers in the so-called onion 
peel fashion. The prognosis in neuro- 
blastoma is unfavorable; the course is 
rapid, and death usually takes place 
withih a few months. Another case of 
the same condition was reported by F. 
Eckhardt (Monatsher. f. Kinderh. 61: 
127, 1934) in a 5% year old boy. The 
onset was slow and without characteristic 
signs. There were increasing cachexia 
and anemia without the typical changes 
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of the differential blood picture, as well 
as enlargement of the veins of the skull, 
hemorrhagic tumor of the skull with 
corresponding defects on x-ray examina- 
tion, and tachycardia. A biopsj'- of one 
of the tumors of the skull revealed the 
nature of the process. Eckhardt believes 
that the clinical picture differs in the 
child and the adult. In the latter, the 
symptoms are paroxysmal hypertension, 
sudden attacks of pallor, dryness of 
the skin, tremor, vertigo and palpitation 
of the heart, which are interpreted as 
symptoms of adrenalin poisoning. On 
the other hand, in the child, the picture 
is that of a malignant growth with 
formation of metastases but without 
sjmptoms of adrenalin poisoning. 

A paraganglioma in each adrenal gland 
was found at autopsy in a girl, aged 14 
years, by D. N. Kremer (Arch. Int. Med. 
57:999 (May) 1936). The patient had 
hypertension and died of cerebral throm- 
bosis. The condition was diagnosed 
clinically as hypertensive heart disease 
with associated glomerular nephritis. 
Early symptoms, such as precordial pain, 
cardiac palpitation and dysynea, were 
suggestive of hypertensive crises, al- 
though in 2 readings the blood-pressure 
was normal. 

TESTICLES. — The influence of 
antuitrin-S on aspermia, testicular 
atrophy and undescended testicles has 
been described by W. L. Brosius (En- 
docrinology 19:69 (Jan.-Feb.) 1935). 
In 3 out of 5 cases of aspermia, favor- 
able effects were obtained after injection 
of 1 to 2 c.c. of P. U. (found in the 
urine of women during pregnancy) 2 to 

4 times weekly for periods of from 5 
to 21 weeks. Motile spermatozoa were 
demonstrated after treatment in 2 out of 

5 subjects with nonmotile spermatozoa. 
In 9 cases of undescended testicles P. U- 
was given in doses varying from 1 to 
3 C.C., from 1 to 3 times weekly. There 
was complete descent in 6 cases, and in 
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2 cases partial de.scent wa^ attained. 
Some of these patients were al-o given 
thyroid medication. B. ^\'ebster (J. .\. 
M. A. 1CM-:2157 (June 15,) 1935) ob- 
tained favorable results in 10 out of 11 
cases of undescended testicles during 
the period of treatment. 

Only in those cases of undescended 
testis in which the pituitary gland is 
sexually underactive does the water- 
soluble fraction of pregnancy urine seem 
to have a favorable effect, according to 
H. S. Rubinstein (Endocrinology' 20: 
192 (Mar.) 1936). It then leads to a 
stimulation of the interstitial cells of the 
testicle and results in descent "where me- 
chanical obstruction does not exist. 

The view' that the interstitial cells of 
the testes are important in the develop- 
ment of the secondary sex characteristics 
of the male has again been emphasized 
by C. A. Stewart, E. T. Bell and A. B. 
Roehlke (Am. J. Cancer 26: 144 (Jan.) 
1936), who report a case of interstitial 
cell tumor of the testes in a boy aged 5 
years. The growth led to appearance 
of pubic hair, enlargement of the penis, 
and development of the testes containing 
the tumor almost to the point of forma- 
tion of spermatozoa. 

An interesting accidental effect was 
observed by H. Koplin (J. A. M. A. 
106:374 (Feb. 1) 1936) after adminis- 
tration of 1 c.c. of antuitrin-S, 3 times 
a week, in a 30-months-old boy with un- 
descended testes. After treatment for 3 
weeks, the scrotum began to turn pink 
and became sw'ollen. In the left groin 
a small tumor the size of a normal tes- 
ticle appeared. After 8 weeks of treat- 
ment the child began to have enuresis 
and developed polydipsia. There was a 
large trace of sugar in the urine and 
a specific gravity of 1028. Three weeks 
after the antuitrin-S was stopped, the 
urine became sugar-free and the poly- 
dipsia and enuresis disappeared. 
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Twenty-five injections of 1 c.c. of 
antuitrin-S (5 within 60 days) led to 
interesting results in a boy, aged 1 1 
years, with mental retardation, obesitj', 
diabetes insipidus and cryptorchidism, 
according to A. A. Allen and J. S. Stokes 
(J. A. M. A. 106:780 (Mar. 7) 1936). 
After 15 injections, both testes were 
palpable in the scrotum and all symptoms 
of polyuria and polydipsia had disap- 
peared. After 25 injections, the child’s 
mentality had developed remarkably, his 
weight "was reduced by about 7 pounds, 
and the diabetes was apparently cured. 
When the boy was reexamined 9 months 
later, no signs of retrogression had 
appeared. 

Success in the treatment of unde- 
scended testes with gonadotropic ex- 
tract of the pituitary is also reported 
by A. A. Werner, D. Kelling, D. Eller- 
sieck and G. A. Johns ( J. A. M. A. 106 : 
1541 (May 2) 1936). In a group of 
17 cryptorchid boys, ranging in age from 
5 to 13 years, descent of the testes was 
observed in 12 after treatment with this 
extract. One to 2 c.c. of an extract con- 


taining 10 rat units of gonadotropic prin- 
ciple per c.c. was injected either every 
da}' or every other day. In 9 of the 12 
boys, descent of the testes occurred with- 
in 15 da\-s. Examples of the authors’ 
results are illustrated in Fig. 1. They 
conclude that to correct cryptorchidism, 
anterior pituitar}' gonadotropic extract 
should be administered for at least 30 
days before resorting to operative pro- 
cedures. 

OVARY. — ^An experimental study of 
possible damage to the ovaries after ad- 
ministration of ovarian follicular hor- 
mone has been conducted by E. Allen and 
A. W. Diddle (Am. J. Obst. and Gynec. 
29:83 (Jan.) 1935). This hormone is 
used in the treatment of gonorrheal z'a- 
ginitis in children. Over periods of 28 
and 39 days, 1265 to 1390 rat units of 
amniotin were injected into immature 
monkeys. In a careful study of the 
ovaries no damage could be detected. The 
authors conclude that comparable doses 
of this hormone may be prescribed for 
children without harmful effects upon 
the ovaries. 


DISEASES OF THE DIGESTIVE SYSTEM IN CHILDREN 

By Waldo E. Nelson, A.B., M.D. 


DIAPHRAGMATIC HERNIA.— 

An instance of congenital shortening of 
the esophagus in a 12 year old girl is 
reported by J. B. Gillespie (J. Pediat. 
8:38 (Jan.) 1936). There were no 
symptoms referable to this condition. 
Figure 1 shows that a portion of the 
stomach lies within the thoracic cavity. 
The author very wisely points out that 
if this condition is to be considered as 
a diaphragmatic hernia or hernia of the 
stomach through the diaphragm, the term 
“congenitally fixed” or “congenitally ir- 
reducible” should qualify the term 
“hernia.” It is important to differen- 
tiate shortening of the esophagus with 


the resulting partial or complete intra- 
thoracic stomach from simple herniation 
of the stomach into the thoracic cavity, 
since the latter condition in many in- 
stances is amenable to surgical treat- 
ment, whereas a markedly short esoph- 
agus makes successful surgical repair 
extremely unlikely. 

APPENDICITIS.— Symptoms.— 
In distinguishing between visceral and 
somatic symptoms of appendicitis in chil- 
dren, S. Nixon and B. Nixon (Am. J. 
Dis. Child. 51 : 1296 (June) 1936) stress 
the importance of making the diagnosis 
during the stage of early visceral symp- 
toms since the course of the disease is 
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50 rapid after the onset of somatic symp- 
toms. There is absence of muscular 
rigidity and local tenderness during the 
stage of endo-appendicitis. The tension 
on the nerve endings in the wall of the 
appendix may be insufficient to produce 
characteristic visceral pain but may be 
responsible for restlessness, sleeplessness, 
anorexia or a temporary abnormal in- 


crease in temperature ' is most unusual 
in this stage and the child does not 
appear particularly ill. The abdomen is 
usually “silent” and is neither distended 
nor retracted. Contrar}^ to the general 
opinion, there is an absence of muscular 
rigidity and tenderness either in the 
central area where the pain is manifested 
or in the right iliac triangle. This is 



Fig. 1, — ^The short esophagus enters the uppermost cardiac portion of stomach. Approximately 
one-half of stomach lies within the thoracic cavity. (J. B. Gillespie : J. Pediat.) 


crease in appetite, with a departure from 
normal intestinal habits. Some me- 
chanical interference, such as hyperplasia 
of the abundant lymphoid tissue in the 
appendix or exudation caused by the 
acute inflammatory changes may obstruct 
the proximal lumen. These vague symp- 
toms may then change as the peristalsis 
becomes more exaggerated and the 
threshold of visceral pain is overcome. 
This results in colicky pain in the upper 
part of the abdomen, which is at first 
moderate but rapidly increases in se- 
verity and is manifested, among other 
ways, by paroxysms of crying. An in- 


followed by pain in the right iliac fossa, 
muscular rigidity and tenderness and, 
usually, a gradual rise in temperature. 
This second phase of appendicitis repre- 
sents involvement of the cerebrospinal 
nervous system from irritation of the 
parietal peritoneum by the underlying 
diseased viscus. The severity is in di- 
rect proportion to the degree of peri- 
toneal involvement. 

The Nixons warn that in any case 
of acute abdominal disease, the possibil- 
ity of appendicitis should not be excluded 
because of the absence of the typical se- 
quence of symptoms, since this may be 
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distorted by any of the following 
factors : evacuation of the irritating ap- 
pendiceal contents into the cecum ; pa- 
tency of the lumen throughout the entire 
attack; interference with the neuromus- 
cular mechanism of the viscus ; inter- 
position of some abdominal structure 
which protects the spinal nerves of the 
parietal peritoneum, and ptosis of the 
appendix into the pelvis. This theory 
of the separation of visceral and somatic 
symptoms is based upon the assumption 
that irritation of the splanchnic nerves 
of the viscus and of the somatic nerves 
of the parietal peritoneum are involved 
independently in the production of pain, 
of tenderness and of rigidity. The au- 
thors believe that an acceptance of the 
hj’pothesis of an independent involve- 
ment of the sympathetic and the cerebro- 
spinal nervous system at different stages 
of the disease will assist in eradicating 
diagnostic confusion in many cases and 
will be conducive to early appendectomy, 
with a resulting lowered mortality rate. 

Differential Diagnosis. — In a recent 
epidemic of approximately 300 cases of 
Sonne-Duval and atypical Flexner haciU 
lary dysentery^ J. Felsen {Ibid. 50:661 
(Sept.) 1935) reports a form of bacil- 
lary dysentery in which the symptoms 
were somewhat similar to those of acute 
appendicitis in about 3 per cent, of the 
cases. Most of these cases occurred in 
children. The usual clinical features of 
the appendicular type of bacillary dysen- 
tery are : colicky abdominal pain, often 
localized in the right lower quadrant; 
vomiting and only moderate pyrexia, 
with a temperature of from 101^ to 
102° F. (38.3° to 38.8° C.). Lassitude, 
anorexia and headache may occur in the 
prodromal period, but these symptoms 
are less likely to occur in the Sonne- 
Duval than in the Flexner type of 
dysentery. Tenderness is usually pres- 
ent at or about McBumey's point; it 
may be most evident on rebound and 


may shift with change in the position of 
the bod}'. The ileum and colon are 
generally spastic and this is considered 
an important diagnostic feature, since 
intestinal spasm occurs early in the dis- 
ease and persists for some time. A 
history of diarrhea is helpful in making 
a diagnosis, particularly if mucus and 
bright red blood have been present. 
However, in some of the Felsen's pa- 
tients no diarrhea occurred, and in almost 
one-half of the cases obstinate consti- 
pation followed subsidence of acute 
symptoms after from the sixth to the 
tenth day. This is important, since 
appendicular symptoms may occur in 
cases of bacillary dysentery on or after 
the sixth day, when diarrhea is no longer 
a prominent feature. The following table 
of differential diagnosis is reproduced 
from this article : 


Differential Diagnosis 


Appendicular Form of 

Bacillary Dysentery. 

1. History of *Tood 
poisoning.'' 

2. History of diarrhea 
or contact with a 
person who has had 
diarrhea. 

3. Moderate initial 
pyrexia. 

4. Lax abdominal 
wall. 

5. Spastic ileum or 
sigmoid flexure. 

6. Enlarged mesen- 
teric nodes felt at 
the ileocecal angle 
in thin children. 

7. Patient appearing 
well and relatively 
comfortable. 

8. Absence of leuko- 
cytosis ; leukopenia 
frequent. 

9. Positive culture ob- 
tained from the 
feces early in the 
disease. 


Acute Suppurative 
Appendicitis. 

1. Sudden onset, often 
without history of 
dietary indiscre- 
tion. 

2. Diarrhea unusual ; 
no history of con- 
tact, 

3. Higher initial py- 
rexia. 

4. Muscular rigidity. 

5. No spasm of ileum 
or sigmoid flexure. 

6. Mesenteric nodes 
usually not felt. 

7. Patient acutely ill. 

8. Leukocytosis with 
increase in band 
forms- 

9. Culture obtained 
from the feces 
negative for B. 
dysenterice. 
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Diagnosis — Continued 


Differential 
Appendicular Form of 
Baeillary Dysentery. 
10. Agglutination titer 
present late in the 
disease. 


11. Diagnostic bac- 
teriophage present. 


12. Appendix grossly 
apx>earing normal. 

13. Mesenteric adenitis. 


14. Appendicular lym- 
phoid hyperplasia 
with focal necroses 
of the solitary 
lymph nodules. 

15. Inflammation of 
the distal portion 
of the ileum in 
some cases. 

16. Hyperplasia of 
Peyer’s patches 
and solitary acumi- 
nate lymph nodules 
in the appendix, 
ileum and colon. 

17. Appendicular 
symptoms usually 
clear until"*' within 
24 hours or less, 
but persisting diar- 
rhea of increasing 
severity, 

18. Removal of appen- 
dix unnecessary. 


Acute Suppurative 
A ppendicitis. 

10. No agglutination 
of B. dysenterice 
except in some pa- 
tients who have re- 
cently recovered 
from the disease. 

11. No diagnostic bac- 
teriophage except 
as noted in circum- 
stances specified in 
item 10. 

12. Appendix acutely 
inflamed. 

13. Mesenteric adenitis 
rarely as pro- 
nounced as in bacil- 
lary dysentery. 

14. Appendicular ne- 
crosis with sup- 
puration or gan- 
grene. 

IS- No inflammation 
of the distal por- 
tion of the ileum. 

16. Ileum and colon 
not involved ; in- 
tramural acute sup- 
purative inflamma- 
tion of ail the coats 
of the appendix. 

17. Appendicular 
symptoms persist- 
ing. 


18. Removal of appen- 
dix imperative. 


An instance of appendicitis in an in- 
fant 6 months of age, in which one of 
the findings was the passage of stools 
containing small amounts of fresh blood 
thoroughly mixed with the fecal mat- 
ter, is reported by R. M. Greenthal 
(Arch. Pediat. 52:639 (Sep.) 1935). 
Mention is made of this case since in the 
differential diagnosis of the conditions 


causing blood in the stools, acute appen- 
dicitis should be considered as well as 
such other conditions as gastroenteritis, 
MeckeVs diverticulum^ intussusception 
and intestinal polyps. 

Another instance of acute appendicitis 
resembling intussusception is reported by 
F. H. Coleman (Lancet 1 : 1008 (May 
2) 1936). In this infant there was a 
sudden onset 9 hours before the ex- 
amination. There were attacks of pain 
associated with drawing up of the legs 
and screaming. At the onset the mother 
had noticed the passage of bright blood 
and mucus in the stool. No tumor could 
be detected on rectal examination. At 
operation an inflamed appendix was dis- 
covered. There was no evidence of 
intussuception. 

CELIAC DISEASE.— PafAogen- 
esis and Treatment . — A new concept 
of the pathogenesis of celiac disease to- 
gether with recommendations for treat- 
ment are suggested by A. E. Wade (J. 
Pediat. 8: 563 (May) 1936). In 2 in- 
stances a marked improvement in symp- 
toms was observed by the simple 
expedient of administering a stimulant 
to gastrointestinal peristalsis. The ration- 
ale for this treatment followed a chance 
observation of improvement after ad- 
ministration of a laxative. In contrast 
to the expected result, the stools became 
formed and the nocturia of the following 
night disappeared and the night weight 
loss was not appreciable. In view of this 
experience, daily morning doses of cas- 
cara sagrada were prescribed. Following 
this, it was noted that there was a normal 
intestinal peristalsis, approximately two- 
thirds of the urine output was voided 
during the day and one-third during the 
night ; the former 2 to 3 pound night 
weight loss was reduced from % to 1% 
pounds ; there was a normal response 
of the blood sugar curve in contrast to 
the flat one prior to treatment ; the child 
had a better appetite and sense of well- 


* Probably clear up or disappear CRflviewer). 
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being; the stools became formed, and 
over a period of 6 months there was 
no recurrence of the celiac type of stools. 
This plan of treatment was repeated in 
another child w'hose weight had been 
stationary for a period of 4 years. After 
5 months of treatment on a moderately 
high protein but otherwise balanced diet, 
together with 5 minims (0.3 c.c.) of 
posterior pituitary extract twice daily, 
or at other times 10 minims (0.6 c.c.) 
of fluid extract of cascara sagrada 
given once daily, there was a weight gain 
of 10 pounds and a gain in height of 
% inch. 

In both children there seemed to be 
an extreme atony of the urinary bladder. 
Wade suggests the possibility that the 
cause of celiac disease may be concerned 
with a smooth muscle dystrophy, or a 
disturbance of innervation of the sympa- 
thetic nervous system. In view of the 
evidence that fats are apparently digested 
but poorly absorbed, the carbohydrates 
are digested and are slowly absorbed, 
and the proteins are digested and ab- 
sorbed, it is suggested that the symptoms 
of the disease are the result of disturbed 
intestinal absorption. This disturbed ab- 
sorption may be the result of decreased 
intestinal motility and distension. It may 
be that suspension of the ordinary mus- 
cular contraction results in a lowered 
circulation of the lacteal and blood ves- 
sels of the intestinal wall, and that 
their selective absorption is largely sus- 
pended. Whether or not there is suffi- 
cient ground to substantiate such a hy- 
pothesis, the results of treatment of 
these 2 children are sufficiently striking 
to warrant further clinical trial along the 
lines indicated. 

Prognosis . — In an extensive review 
of their experience with celiac disease, 
A. V. Neale, W. C. Smallwood and F. 
Shippam (Am. J. Dis. Child. 50: 1502 
(Dec.) 1935) point out that the prog- 


nosis may be quite favorable if the con- 
dition is treated early and adequately. 
Celiac disease develops during the early 
years of childhood, at any time after 
the age of 6 months. The greatest 
mortality rate is found in children about 
2 years of age. In addition to the long- 
continued dietetic treatment, it is em- 
phasized that vitamin D or ultraviolet 
irridation is important in the cure of 
rickets, tetany and osteoporosis- The 
ability to absorb fat normally from the 
bowel and clinical and biochemical cure 
usually result after from 2 to 6 years of 
strict dietetic treatment. However, clin- 
ical recovery may precede by 1 or 2 years 
the disappearance of all excess fat from 
the stool as determined by biochemical 
assay. The cessation of steatorrhea is 
characterized by marked improvement in 
nutrition and rapid growth of bone, par- 
ticularly is this true at the time of 
puberty. Thus it is pointed out that 
the end-result in r^ard to general nu- 
trition, development and stature is par- 
ticularly satisfactory. In the cases 
recorded in which adequate treatment 
had been maintained, there was little or 
no dwarfing at the time of adolescence. 
Sexual development was not inhibited 
and even in the cases of more severe 
disease, menstruation began within the 
usual age period. The danger of neglect 
of treatment is demonstrated in the case 
of a child who at the age of 18 years, 
still had steatorrhea, active rickets and 
growth deformities of the bones. Hem- 
atologic studies were carried out in 
16 of the recorded cases. A microcytic, 
hypochromic anemia was found com- 
monly in those cases with steatorrhea. 
In some instances this anemia persisted 
after the cessation of the steatorrhea, 
even when a full varied diet was given. 
The response to iron therapy was slow 
in some instances and it was found that 
relapses in the anemia may follow cessa- 
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tion of this treatment. Fig. 2 illustrates 
the excellent development in one of the 
authors’ cases. 

STEATORRHEA. — Differential 
Diagnosis. — A. H. Parraelee (Am. J. 
Dis. Child. 50: 1418 (Dec.) 1935) calls 
attention to a type of steatorrhea which 
ma}’ be distinguished from celiac disease 
as it is ordinarily described. The term 


presented this clinical picture during life 
have shown at necropsy a constant patho- 
logic process which is distinguished bv 
marked fibrosis and great diminution in 
the amount of secretory gland tissue in 
the pancreas, and by pulmonary changes 
characterized by purulent bronchitis and 
bronchiolitis and, at times, numerous 
widely disseminated miliary abscesses 



Fig. 2.— Series of photographs of D. B. : A and B were taken in 1928; C, in 1930; and D, 
in 1933 at age of 18. (Neale, Smallwood and Shippam; Am. J. Dis. Childhood.) 


“congenital steatorrhea” is used to de- 
scribe this clinical condition which is said 
to differ from the usual picture of celiac 
disease in the following respects: (1) 
The onset is in the first week of life 
regardless of the type of feeding. (2) 
The stools contain an excessive amount 
of neutral fat as compared to the amount 
of fatty acid and of soaps. (3) Free fat 
in the form of an oily substance often is 
passed with the feces in large amounts 
when such food as butter, cream or cod- 
liver oil is fed. (4) The patient never 
overcomes this digestive abnormality. Ac- 
cording to Parmelee, patients who have 


and changes in the alveolar walls indic- 
ative of chronic irritation. 

In the discussion of this paper D. C. 
Darrow, quoting Thaysen, suggests that 
the important question in the examina- 
tion of the stools is probably not how 
much neutral fat is present or whether 
the fats are split into fatty acids and 
soap, but whether there is evidence of 
deficiency in the absorption of nitrogens. 
In other words, patients with true pan- 
creatic insufficiencies with diminution in 
the amount of secretory gland tissues 
will have a deficiency in the absorption 
of nitrogen. 


DIPHTHERIA 

By Robert A. Lyon, A.B., AAI., M.D. 


In the annual sui^^ey of the jnorfality 
from diphtheria in 93 cities of the United 
States for the year 1935, (J. A. ^l. A. 
106:2060 (June 13) 1936), it was re- 
ported that 19 of the cities had had no 
deaths from diphtheria. Cities in the New 
England states and the middle Atlantic 
states had excellent records for the past 
year, but there was some increase in the 
incidence of diphtheria in the cities of 
the south Atlantic states and the cities 
of the east north central states, including 
Ohio, Indiana, Illinois, ^Michigan, and 
Wisconsin, and there was also a slight 
increase among the cities of the moun- 
tain and Pacific states. Other portions 
of the country showed some improve- 
ment over the figures of last year. It 
seems apparent that in localities where 
diphtheria immunization is carried on 
extensively diphtheria mortality rates 
were reduced. 

Bacteriology, — Further studies of the 
incidence of gravis, mitis and intermedi- 
ate type of diphtheria bacilli in ]Man- 
chester, England, have been made in a 
series of 940 patients by D. T. Robinson 
and F, N. Marshall ( Lancet 2 : 441 
(Aug. 24) 1935). They found that the 
incidence of the gravis type of bacillus 
had increased considerably over that of 
the previous year, the number of inter- 
mediate types had decreased and the in- 
cidence of mitis types was approximately 
the same in the 2 years. As in the pre- 
vious study, severe clinical diphtheria 
was found to accompany infections of the 
gravis type and mild infections usually 
occurred with the mitis type. Laryngeal 
diphtheria was frequently caused by the 
mitis type of organism. The diphtheria 
infections produced by the gravis type of 
bacillus were usually more resistant to 
injections of antiserum and occurred 
more frequently in Schick-negative pa- 
tients than did the mitis types of infec- 


tion. There were 1 3 patients who 
developed clinical diphtheria in spite of 
the fact that tlieir Schick reactions had 
been negative at the onset of the illness. 
The majority of these patients had miM 
or only moderately severe infections, but 
2 died. In these 2 cases the diphtheritic 
membrane covered only a small area of 
the pharynx and large doses of antitoxin 
did not prevent the spread of the mem- 
brane or the severe course of the disease. 
Another group of 11 patients who had 
received the immunizing treatment but 
had had no subsequent Schick tests 
likewise contracted the illness and of 
this group 1 patient died and 2 others 
developed paralysis. All were infected 
with gravis or intermediate types of the 
bacillus. Robinson and ]MarshaIl raised 
the question whether or not the antitoxin 
level which produces a negati\^e Schick 
test is sufficient to protect patients 
against infection wdth more malignant 
t>"pes of diphtheria bacillus. It was their 
recommendation that patients who were 
frequently exposed or who were living 
in communities in which gravis types of 
infection were common should be given 
additional prophylactic injections of the 
immunizing material even though their 
Schick reactions were negati ve- 
in a bacteriologic examination of 166 
patients with diphtheria, J, F. Murray 
( J. Path, and Bact. 41 : 97 (July) 1935) 
found that it was possible to group the 
bacteria into the 3 general classifications 
of gravis, mitis and intermediate types^ 
according to their appearance and fer- 
mentation reactions. Morphologically, the 
intermediate types were almost alwaj^s 
slender forms but heavily barred and 
segmented with occasional clubbing of 
the ends. The gravis types were usually 
short and solid with metachromatic 
granules located in the poles, and the 
mitis types varied considerably in their 
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shapes but were generally long slender 
organisms containing many metachro- 
matic granules. In respect to their asso- 
ciation with the clinical types of diph- 
theria, the intermediate types were usu- 
ally isolated from severe diphtheritic in- 
fections, while the gravis types were 
recovered from milder clinical infections, 
as a rule, but the number of patients 
with gravis infections was relatively 
small, ilitis types generally were asso- 
ciated with mild infections. In a sub- 
sequent study of 250 strains of the diph- 
theria bacillus, J. F. Murray {Ihid. 41 : 
439 (Nov.) 1935) found that these 3 
types of diphtheria bacilli differed sero- 
logically from each other, and that each 
of these groups contained subgroups 
with characteristic differences in regard 
to the absorption of agglutinins. 

Other types of diphtheria bacilli be- 
sides these 3 groups were also found 
by H. A. Wright and M. H. Christison 
(Ibid.) 41:447 (Nov.) 1935). In a 
study of 613 strains of the bacillus they 
were able to isolate the 3 types of mitis, 
intermediate and gravis and also 3 addi- 
tional types, which varied in their cul- 
tural aspects and in their reactions in 
animals. It was thought that the inci- 
dence of the different types of diphtheria 
bacilli varied considerably in different 
communities. In Edinburgh it was found 
that 24.5 per cent, of the strains of 
diphtheria bacilli did not belong to the 
original 3 strains described previously. 
Therefore, they devised a new classifi- 
cation consisting in 6 general groups 
which would be more suitable for use in 
communities where greater variation of 
the bacilli occurred. In the city of Edin- 
burgh it was found difficult to correlate 
the severity of the illness with the dif- 
ferent types of diphtheria bacilli which 
were isolated from these patients, except 
that, as a rule, type I seemed to be asso- 
ciated with milder cases. Because of 
their failure to obtain distinct correla- 


tions of the clinical course of the disease 
with the types of the diphtheria bacilli 
isolated, Wright and Christison won- 
dered whether other factors such as the 
social, economic, immunological and epi- 
demiological conditions in certain areas 
might vary considerably and be partly 
responsible for the differences in severity 
of illness and types of organisms isolated. 

The spontaneous variation of diphthe- 
ria microorganisms from bacilli to 
coccoid forms and the reverse has been 
observed by G. L. Hobby (J. Infect. 
Dis. 57:186 (Sept.-Oct.) 1935). The 
diphtherial coccus was found to be able 
to produce toxin as well as the forms of 
diphtheria bacillus. Certain cultures of 
the coccoid forms were found to be 
susceptible to bacteriophage isolated 
from the intestinal contents of patients 
with diphtheria, from the intestinal con- 
tents and peritoneal washings of guinea 
pigs which had been infected with 
diphtheria, and from raw cultures which 
had stood at room temperatures from 
4 to 6 weeks. Some types of the bac- 
teriophage were active against the coc- 
coid form but not against other forms 
of the microorganism, while certain 
strains of the rod forms were increased 
in virulence by the bacteriophage. 

Clinical Types. — Diphtheritic men- 
ingitis was observed in a boy 2% years 
of age by F. G. Carlson and H. W. 
Morgan (J. A. M. A. 106: 1164 (Apr. 
4) 1936). The diphtheria bacilli ap- 
parently gained entrance to the meninges 
by way of a diphtheritic otitis media 
and mastoiditis. Cultures of the throat 
were likewise positive for the Klebs- 
Lofiler bacilli, but there was no clinical 
evidence of the disease in that location. 
The organisms recovered from the cere- 
brospinal fluid grew in pure culture and 
the virulence tests were positive. The 
child died 9 days after admission to 
the hospital. 
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Immunization. — The immunization 
of large numbers of school children in 
Toronto has been followed by a great 
reduction in the incidence and mortality 
of the disease, according to the report 
of X. E. ]McICinnon and M. A. Ross 
{Ihid. 105: 1325 (Oct. 26) 1935). Dur- 
ing the period of 1927 to 1930, more 
than 16,000 school children received 3 
doses of toxoid, and in the years 1929^ 
30, 29,000 additional children were 
treated. Previous to this immunization 
work the incidence of diphtheria in the 
city of Toronto had been relatively 
stable and the expected rate was 222 a 
year, but following the immunization 
campaign onl^" 23 cases of the disease 
occurred, a reduction of 90 per cent. 
In the year 1934, only 18 cases of 
diphtheria were reported and for a 
period of 15 months there was not a 
single death from that disease. It was 
thought that the immunization not only 
protected the individuals who received 
the treatment, but reduced the chances 
of the infection being carried to suscept- 
ible individuals. 

Immunization against diphtheria has 
been conducted on a large scale in Hun- 
gary during the last few years and the 
results have been reported by F. Farago 
(Am. J. Hyg. 22:495 (Nov.) 1935). 
Preliminary Schick tests performed on 
children of ages ranging from 1 to 12 
years showed considerable variations in 
the percentage of positive reactions, de- 
pending on the district in which the 
children lived. The number of positives 
varied from 25 per cent, in the older 
age groups in certain localities to 95 per 
cent, in the younger children in other 
regions. The 4297 Schick positive chil- 
dren were given an injection of 1 c.c, 
of alum precipitated toxoid. Of 
about 2400 who could be followed over 
a period of 1 year, negative Schick 
reactions were obtained in 93.7 per cent. 
Reactions consisting of cold abscess for- 


mation occurred in 0.3 to 0.01 per cent, 
and in none of these patients were the 
results severe. It was felt that the 
reactions could be reduced in number 
by injecting the materials deep in the 
subcutaneous tissue. 

The advantage of a single injection of 
alum precipitated toxoid for the im- 
munization of large groups of children 
or of children widely scattered in rural 
districts has been recognized bv J. E. 
Haine (Brit. ^vl. J. 2:896 (Xov. 9) 
1935). A group of 1160 children, be- 
tween the ages of 5 and 14 years, in 
rural communities, were treated with 1 
injection. Two or 3 months after the 
administration of the alum toxoid, 837 
of the children were tested b 3 " the Schick 
method and more than 91 per cent, were 
found to be negative. There were no 
systemic reactions and local inflammation 
was mild in the jmunger children but 
rather severe in children 12 to 14 ^^ears 
of age. A small group of 17 adults 
had marked local reactions and 2 of this 
group of patients developed severe sys- 
temic sj^ptoms. Although Haine was 
aware of the importance of subsequent 
Schick testing, he realized that the time 
and difficulty of performing this test in 
large groups of children, especialF of 
rural districts, was difficult and since 
there was some question in regard to 
the reliability of the negative Schick 
reactions in guaranteeing immunity to 
diphtheria, he believed that it was not 
always practical to perform this test. It 
was Haine’s practice, however, to make 
the tests on certain groups of children 
from time to time to be sure that the 
method of immunization and the material 
employed was effective. 

Similar results have been obtained 
with the 1 injection method of alum 
precipitated toxoid in the immuniza- 
tion of children by M. Naughten, J. H. 
White and A. Foley Qlbid. 2: 898 (Nov. 
9) 1935). A group of 130 susceptible 
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children of an average age of about 11 
years who were residing in institutions 
were given a single injection of the alum 
toxoid. About 93 per cent, of the 
group became Schick-negatix^e 2 months 
after the injections. The reactions in 
the great majority' of instances were 
mild. In 1 case there was a small sterile 
abscess which developed at the site of 
the injection, and in 6 other children a 
brawny indurated area occurred in the 
entire arm, accompanied by local heat 
and a generalized arthritis. Considering 
the fact that the average age of this 
group of children was 11 years, it was 
thought that the reactions were rela- 
tively mild. 

Two doses of alum toxoid seem to be 
more effective than the single injection 
methods in producing immunity to diph- 
theria. G. Chesney (Ibid. 1:208 (Feb. 
1 ) 1936) employed 0.1 or 0.2 c.c. of 
alum toxoid as an initial dose and 0.4 
c.c. as the second dose 3 to 4 weeks later, 
in a group of 184 children 1 to 14 years 
of age. Negative Schick reactions were 
obtained in 99.3 per cent, of the group 
after 6 weeks or more. H. J. Parish 
(Ibid. 1:209 (Feb. 1) 1936) used doses 
of 0.1 c.c. and 0.2 to 0.5 c.c. at intervals 
of 3 weeks and obtained negative Schick 
reactions in 100 per cent, of a group of 
children. Such small divided doses 
seemed to be more effective than single 
injections of larger amounts of alum 
toxoid, and the very small initial dose 
served as an indication of the sensitivity 
of the patient to the material. 

The reactions to immunizing agents 
which have been observed in school chil- 
dren in the Los Angeles schools during 
the past 11 years have been reported by 
L. Kositza (J. Pediat. 7:662 (Nov.) 
1935). After employing various types of 
immunizing agents, it was found that the 
2 injections of ordinary toxoid produced 
the highest number of negative Schick 
reactions. Alum precipitated toxoid was 


likewise an effective antigen and pro- 
duced the most rapid immunity but was 
less satisfactory for general use, espe- 
cially in older children, because of the 
large number of severe reactions it pro- 
duced. Of a group of 1360 children 
treated with the alum precipitated toxoid, 
17 developed abscesses with drainage at 
the site of the injection ; in another group 
of 653 children, 2 developed local ab- 
scesses; and in a third group of 123 
children immunized by this method 6 
developed abscesses which required in- 
cision. These reactions were much more 
frequently observed in children over 5 
years of age. 

Reactions to the injection of aliun 
toxoid have been reported by A. L. 
Shafton (Ibid. 8:676 (June) 1936). A 
group of 101 children who had received 
1 c.c. of alum precipitated toxoid subcu- 
taneously were observed closely for 24 
hours. Forty-eight children had eleva- 
tions of temperature within 24 hours 
after the injection, 22 developed frank 
abscesses, and 3 more had indurated 
areas followed by scar formation. All of 
these reactions occurred in children who 
were 8 years of age or older. In spite 
of the formation of abscesses, which 
either required incision or were allowed 
to open spontaneously, 99 per cent, of 
the patients developed immunity after a 
period of 5 months. Eighty-six of the 
entire group had received toxin-antitoxin 
at least 4 months to 10 years previously 
and the records of the other children 
were not available. 

The value of the Moloney test for the 
detection of individuals who might react 
unfavorably to injections of diphtheria 
toxoid or alum toxoid has been reviewed 
by E. A. Underwood ( J. Hyg. 35 : 449 
(Dec.) 1935). This test consists of the 
intradermal injection of 0.2 c.c. of a 
solution of diphtheria toxoid diluted 
1 : 200 with normal saline solution. A 
positive reaction develops in 24 hours 
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and reaches its height in 48 hours. The 
reactions may be classified according to 
their size and severity. Underwood con- 
sidered an area of redness more than 40 
mm. in diameter with induration as a 
''definite reaction’’ (-| — j — 1~) ; a smaller 
area of redness 10 to 40 mm. in diameter 
with slight induration as a “mild re- 
action” (d — f“) ; and lesser degrees of 
redness, not due to the trauma of in- 
jection, as a ^^aint reaction'' ( + ). 

Moloney tests were performed on 2666 
clnldren and young adults and 596 tests 
were made on individuals who had re- 
centU been given the immunizing toxoid 
treatment. In the summary of the re- 
sults it was stated that sensitivity to 
toxoid was detected in a few instances 
in very young infants but 2 plus and 3 
plus reactions did not occur in more 
than 3 per cent, of any groups of chil- 
dren under 5 years of age. Mild or 
definite reactions were noted in 9.6 
per cent, of the children who were 7 
years of age and in 43.3 per cent, of 
those who were 14 years of age. 

It was emphasized that a positive 
Aloloney test did not always mean that 
a reaction to the immunizing material 
would follow, but 79 per cent, of the 
children who had reactions to toxoid 
had had positive Moloney tests. There 
was no evidence that the positive Mo- 
loney test indicated an immunity of the 
patient or that it corresponded to a 
Schick pseudoreaction. Positive Mo- 
loney reactions were equally common 
among males and females and in chil- 
dren of large or small families, but were 
more frequent in patients living in urban 
centers than in rural districts. It was 
thought likely that an allergic condition 
arising from contact with the diphtheria 
bacillus accounted for a patient’s positive 
reaction to the injection of diluted 
toxoid. The author concluded that all 
school children and older individuals who 
require immunization against diphtheria 


should have Aloinncn fir^t to deter- 

mine their sensitivity tt» the material. 

In a comparison of the results of 
^loloncy and Schick psendorcactifois on 
212 nurses and domestic workers, M. 
IMitman {Ibid. 35:512 f Dec. ) 1935j ol>- 
seri'ed that the reactio^^ corresjxjnded 
exactly. As a result, the Aloloney ter^t 
was not thought to be necessary', espe- 
cially since the Schick pseudoreaction 
also acted as a control for the true Schick 
test. The author agreed that the response 
of a patient to the IXIoloney test de- 
pended upon an allergic response to cer- 
tain products in diphtheria bacilli and 
positive reactions usually indicated that 
a patient would have a severe reaction 
to the immunizing material. However, a 
negative Moloney test or a negati\'e 
Schick pseudoreaction did not always 
insure a person’s freedom from reaction 
to the toxoid materials. 

An immunizing material which gives 
less reaction in the older age groups 
is toxoid-antitoxin floccnies which is 
made from the flocculation resulting 
from the mixture of toxoid and anti- 
serum obtained from horses. Recently, 
J. Y. Sugg fAm. J. Hyg. 22:398 
(Sept.) 1935) employed human serum 
for the preparation of the toxoid-anti- 
toxin floccules. The injection of the 
floccules prepared in this manner lead 
to fewer reactions than with the pre- 
viously described material. Persons im- 
munized by this method developed rela- 
tively large amounts of antitoxin but 
only a small quantity of antibacterial 
substances. The author did not think 
that this human toxoid-antitoxin floccule 
material was necessary or practical as an 
immunizing material because the number 
of adults requiring immunization is rela- 
tively small and for this group a division 
of dosage of the regular material may 
be employed with safety to avoid severe 
reactions. 
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It has been assumed that very 3 "Oung 
infants who have retained their passive 
immunity’ obtained in iitero do not de- 
velop active protection from injections 
of diphtheria toxoid as well as older 
infants. This was demonstrated by J. 
Greengard and H. Bernstein (J. A. Ai. 
A. 105:341 (Aug. 3) 1935) by com- 
paring the Schick reactions of 2 groups 
of infants and their reaction to the im- 
munization treatment. Schick tests were 
repeated 1, 3, 6, 12 and 18 months after 
treatment. Young infants, 1 month to 
over a year of age, who had not yet 
developed positive Schick reactions, were 
treated with diphtheria toxoid and after 
a few months negative skin reactions 
were obtained in onty about 67 per cent, 
of the group. Infants who were positive 
before the treatment was given became 
Schick-negative in 88 per cent, of in- 
stances. The authors concluded that 
the presence of antitoxin in the blood of 
the infants who had retained their pas- 
sive immunity interfered with active im- 
munization and that preliminary Schick 
tests should be made on such patients 
before toxoid is given. 

The degree of immunity produced by 
the injection of diphtheria toxoid in dif- 
ferent volumes of normal saline solution 
was observed by P. Hartley (Brit. J. 
Exper. Path. 16:468 (Oct.) 1935). He 
noted that experimental animals became 
much more rapidly immune and de- 
veloped higher degrees of immunity 
when the same dose of diphtheria toxoid 
was injected in 5 c.c. of normal saline 
rather than in 0.5 c.c. of normal saline 
solution. Although the experiment has 
not been attempted in human patients. 
Hartley was inclined to believe that the 
effect of immunization was dependent 
upon the rate of absorption and elimina- 
tion of the antigen. The dilution of the 
toxoid with normal saline solution ap- 
parently prolonged the absorption of the 
antigen over a considerable period. 


The advantages of simultaneous im- 
munisation against diphtheria and small- 
pox are well recognized, especially for 
mass immunizations. C. S. Stern (Am. 
J. Pub. Health 25: 1034 (Sept.) 1935) 
has treated 100 children ranging from 

1 to 10 years in age by injecting 1 c.c. 
of alum toxoid in one arm and vacci- 
nating against smallpox on the other. 
In 2 instances a slight rise in tempera- 
ture occurred on the evening of the day 
of the treatment. One child had a 
slight reaction at the site of the injection 
of the alum toxoid and 1 child developed 
a vomiting spell on the day following 
the treatment. These reactions were 
mild and produced no ill effects. It was 
found that 95 per cent, of the group 
developed negative Schick reactions and 
98 per cent, had successful vaccination 
“takes.” It seemed apparent the simul- 
taneous immunization did not impair the 
effectiveness of either antigen and the 
method was safe and practical. 

The occurrence of diphtheria in Schick- 
negative patients has been the subject 
of considerable discussion during the last 
few years. Occasionally the test has not 
accurately indicated the quantity of anti- 
toxin circulating in the blood. Antitoxin 
titrations of blood serum of Schick-nega- 
tive children were made recently by C. 

N. Leach and G. Poch (J. Immunol. 
29:367 (Nov.) 1935). A group of 215 
susceptible children between the ages of 

2 and 9 years were given 3 injections of 
formol toxoid and 9 to 32 weeks later 
Schick tests were performed. About 
91 per cent, were found to be negative 
and of this group of 196 Schick-negative 
children the blood antitoxin titer was 
less than 0.01 units per c.c. in 14.3 per 
cent. In 3 children there was less than 

O. 0005 units of antitoxin per c.c. 

Diphtheria Carriers . — The necessity 

of detection, isolation and treatment of 
diphtheria carriers in a community has 
been questioned by M. Kaiser and A. 



FEEBLEMINDEDNESS IN CHILDREN. 


563 


Lode ('Arch. f. Kinderh. 107‘: 40, 1935). 
They obtained nose or throat cultures 
from school children twice a week for 
a period of 2 years. A very large per- 
centage of the children harbored the 
bacilli for a short time and only 2 to 
30 per cent, of the children in the dif- 
ferent schools were entirely free from 
diphtheria bacilli over a relatively long 
period of time. An increase in the 
number of carriers was often followed 
within a month by the outbreak of diph- 
theria in the community. However, the 
detection of the carriers in a community 
was thought to be of very little value in 
reducing the morbidity rate because the 
incidence of clinical diphtheria seemed to 
depend primarily on factors of individual 
susceptibilitj’. 


Methyl violet (pyoktanin) has been 
used with success in ridding patients of 
diphtheria bacilli by L. Bernecker < Kin- 
derarztl. Praxis 6 : 437 ( Oct. ) 1935 ,t . 
One drop of a 3 per cent, water solution 
of this drug was instilled into each 
nostril and the tonsils were painted with 
the solution twice a day for periods of 
8 days. Of a series of 126 children 
treated in this manner, 90 per cent, be- 
came negative, usually after 7 to 9 days 
of treatment. The average duration of 
the treatment was 8 to 21 days. Patients 
with scarlet fever associated with the 
diphtheria and those with otitis media 
were the most difficult to rid of the diph- 
theria bacilli. Healthy carriers, 15 in 
number, required an average of 9 days 
of treatment to free them of the bacilli. 


FEEBLEMINDEDNESS IN CHILDREN 

By Robert A. Lyon, A.B., A.M., IM.D. 


Etiology . — A survey of 300 patients 
of the feebleminded class in respect to 
the etiology of the condition was made 
recently by C. A. Patten and R. A. 
Matthews (Arch. Neurol, and Psychiat. 
34: 61 (July) 1935). About 83 per cent, 
of this group had intelligence quotients 
of less than 50, and about one-half of 
the group had definite neurologic symp- 
toms and signs such as abnormal reflexes, 
spasticity, or disturbances of sensation. 
The children with neurologic signs did 
not differ materially from those without 
neurologic signs as far as their mental 
defects were concerned. The mental 
deficiency seemed to be the result of 
some uniform pathologic change in the 
nervous system and the neurologic de- 
fects which were frequently encountered 
in the feebleminded patients were appar- 
ently manifestations of more extensive 
developmental defects. Only about 4 
per cent, of the group had neurologic 
conditions which could be ascribed to 


postnatal influences. The influence of 
trauma at birth in causing mental re- 
tardation was more difficult to determine, 
but it seemed that cerebral injury from 
a difficult labor which often caused a 
monoplegia or hemiplegia was not a defi- 
nite etiologic factor in the production 
of mental deficiency. It was considered 
possible that anoxemia at birth could 
cause destruction or injury to the brain 
and result in retarded mentality. The 
patients with hydrocephalus were gen- 
erally of higher intelligence levels than 
the average of the group, and syphilis 
was not thought to be of much signifi- 
cance as an etiologic factor in the pro- 
duction of feeblemindedness or of neuro- 
logic abnormalities. It was concluded, 
therefore, that the majority of retarded 
children had some structural defects of 
the brain which were the result of ar- 
rested development in utero. 

The influence of endocrine disturb- 
ances on the mental development of 958 
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children was investigated by ]M. B. 
Gordon and L. Kuskin (Endocrinology 
19:561 (Sept.-Oct.) 1935). Only 666 
of this group were mentally retarded and 
of the retarded group about 40 per cent, 
had some evidence of an endocrine dis- 
order such as a childhood mj-xedema, 
hypothyroidism, adiposogenital dys- 
trophy in boys, thyropituitary obesity, 
anterior pituitary deficiency, goiter, hypo- 
gonadism and gigantism. About 50 per 
cent, of the children with endocrine dis- 
orders were normal mentally and the 
other 50 per cent, had intelligence quo- 
tients of less than 80. Mental retarda- 
tion was noted with greatest frequency 
in association with childhood myxedema, 
hypothyroidism and pituitary obesity, 
and least frequently in association with 
anterior pituitary deficiencies of growth 
and in goiter. Mental retardation asso- 
ciated with hypothyroid disturbances oc- 
curred frequently in the first 2 years of 
life, while those associated with pituitary 
disturbances occurred later. It was im- 
possible to conclude definitely that endo- 
crine disease had any etiologic bearing 
on mental deficiency. 

In the treatment of 155 children with 
some endocrine disturbance, M. B. 
Gordon, L, Kuskin and J. Avin {Ibid. 
19:572 (Sept.-Oct.) 1935) found that 
the symptoms of endocrine disturbance 
improved with glandular therapy but that 
mental retardation without an abnormal 
endocrine condition showed no changes 
with the treatment. The therapy in- 
cluded the administration of desiccated 
thyroid and pituitary glands, the 
treatment of chronic disease, the insti- 
tution of proper diet, educational meas- 
ures and the improvement of social con- 
ditions. A combination of glandular 
extracts was often more beneficial to 
the patients than the use of a single 
glandular product alone. 

HYDROCEPHALUS. — Treat- 
ment. — ^The treatment of hydrocephalus 


bj’^ x-ray irradiation was tried in a 
group of 55 patients by E. \"on Lederer 
(Arch. f. Kinderh. 106:31, 1935). 

About 42 per cent, showed definite im- 
provement, and this group was composed 
chiefly of patients who had overproduc- 
tions of cerebrospinal fluid. When the 
hydrocephalus was due to an impaired 
absorptive mechanism, the results of 
x-ray therapy were less favorable. No 
beneficial effects on the mental retarda- 
tion were observed in either group. 

The destruction of the choroid plexus 
by electrical coagulation has been advo- 
cated by T. J. Putnam (Arch. Pediat. 
52 : 676 (Oct.) 1935) in the treatment of 
hydrocephalus. A specially designed in- 
strument was introduced through a treph- 
ine opening of the skull, inserted through 
the cortex into the ventricle and the 
choroid plexus coagulated by bipolar cur- 
rent. The procedure has been used 43 
times in 22 patients. Seven of these 
patients have died in the hospital, 9 have 
survived for a period of 4 to 15 months 
and 5 of this group are in satisfactory 
physical and mental condition, 2 are im- 
proved and 2 have shown no change in 
their progressive mental deterioration. At 
first, it was the tendency to perform this 
operation on the most severe cases of 
hydrocephalus, but in a recent series of 
10 patients who were selected more care- 
fully, operation was performed earlier 
and only 1 hospital death has occurred in 
the group. This method of electroco- 
agulation of the choroid plexus 
seemed to promise better results in re- 
lieving intracranial pressure than other 
types of treatment previously attempted. 

MONGOLIAN IDIOCY. — Appar- 
ently mongolism is not as rare in the 
negro race as was once supposed. In a 
review of the subject by A. Gesell (J. A. 
M. A. 106:1146 (Apr. 4) 1936), 32 
negro children with this condition were 
found to have been reported in the med- 
ical literature, including 1 in a colored 
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infant. 13 months of age, which he had 
observed. There have been 5 reported in 
the Chinese race, more than 6 in the 
Japanese, 1 in the Hindu, and 1 in West 
Indian races. From the replies to a 
questionnaire sent to 56 institutions in 
the United States, including hospitals 
and schools, the author learned that a 


clinical diagnosis of mongoli>rn had been 
made in 115 negro chiWren and in 2335 
white patients. It was his conclusion, 
therefore, that mongolism occurred rather 
frequently among negroes and there \vas 
no reason to believe that am' racial char- 
acteristics of the negroes conferred upon 
them an immunity to this type of idiocy. 


DISEASES OF THE GENITOURINARY SYSTEM IN CHILDREN 

By Waldo E. Nelson, A.B., M.D. 


HEMATURIC NEPHRITIS.— 
Etiology. — A study designed to de- 
termine what differences, if any, exist 
in the nature of the preceding infection 
and the incidence of acute glomerulo- 
nephritis in hospital practice in New 
York as compared with hospital practice 
in the south has been conducted by D. 
Seegal and B. C. Seegal and J. D. 
Lyttle (J. A. M. A. 105 : 17 (July 6) 
1935). The case frequency of the dis- 
ease in the two groups of hospitals was 
found to be closely parallel. Likewise, 
the age group of the northern and 
southern cases was similar. About 50 
per cent, of the cases occurred before 
the age of 10 years and 70 per cent, 
before the age of 21. The type of in- 
fection preceding acute glomerulo- 
nephritis was much the same for the 
two groups. This preceding infection 
was usually of the type associated with 
tissue invasion by the hemolytic strepto- 
coccus. Most of these infections were 
associated with the upper respiratory 
tract as, for example, acute cervical 
lymphadenitis, peritonsillar abscess and 
acute mastoiditis. In a few instances 
preceding infections caused by the pneu- 
mococcus and the staphylococcus were 
noted. Elsewhere, these authors have 
shown that while the medical admission 
rate for acute glomerulonephritis was 
similar in 24 hospitals in 4 latitude 
regions, the case frequency for two other 


diseases, chiefly of hemolytic strepto- 
coccic origin, scarlet fever and rheu- 
matic fever, was less in the south than 
in the north. The authors suggest that 
if all three diseases are related to a 
preceding hemolytic streptococcic infec- 
tion, there must be factors other than a 
specific hemolytic streptococcus to ac- 
count for the lack of parallelism be- 
tween the geographic distribution of 
these three diseases. 

NEPHROSIS. — Treatment. — 
M. W. Dick, E. Warweg and M. And- 
ersch (J. A. M. A. 105:654 (Aug. 31) 
1935) have not only been unable to con- 
firm the previous good reports of the 
use of acacia in the treatment of 
nephrotic edema, but have found that 
its use over a period of time may be 
attended with deleterious effects. They 
did find that the use of acacia intra- 
venously exerted a transient or slight 
effect on the edema of nephrosis. How- 
ever, continued use of acacia led to a 
marked lowering of the serum protein 
and to the development of an enlarged, 
tender liver. When acacia therapy was 
discontinued, the serum protein tended 
to remain low ; the liver, however, 
slowly resumed its normal size. Acacia 
was found in deposits of edema fluid in 
2 patients and in one of these coming 
to necropsy, appreciable amounts of 
acacia were found by chemical analysis 
in the liver, and there was evidence by 
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microscopic examination of deposits in 
the bone marrow, lymph nodes, lungs, 
kidneys, spleen and liver. The adminis- 
tration of acacia intravenously* in equiv- 
alent doses to dogs produced a marked 
lowering of the total serum protein. 
This reduction in protein did not appear 
to be a simple dilution effect- When 
the daily administration of acacia was 
discontinued, the serum protein values 
of the dogs returned to normal much 
more rapidly than was observed in the 
nephrotic children. 

RBNAL RICKETS.— Di^erentfa/ 
Diagnosis. — An instance of renal 
rickets in which there were increased 
amounts of parathyroid hormone in the 
blood antemortem and in which 4 en- 
larged parathyroids were demonstrated 
postmortem, is reported by D. H. Shell- 
ing and D, Remsen (Bull. Johns Hop- 
kins Hosp. 57:158 (Sept.) 1935). The 
clinical symptomatology, the x-ray ap- 
pearance of the bones, the metabolism 
of the calcium and phosphorus, as well 
as the presence of increased amounts 
of parathyroid hormone in the blood, 
were indistinguishable in this instance 
from those seen in osteitis fibrosa of 
the osteoporotic type which is compli- 
cated by impairment of renal function. 
The differential diagnosis between the 
two diseases is based largely on the 
chronologic history of onset of renal 
failure, on the presence or absence of 
nephrolithiasis or nephrocalcinosis (pres- 
ent in hyperparathyroidism and absent 
in renal rickets), and on the presence 
or absence of congenital anomalies of 
the genitourinary tract. The authors 
suggest the hypothesis that the impetus 
for the secondary hyperplasia and hyper- 
secretion of the parathyroids is the 
phosphate retention, and that the demin- 
eralization of the skeleton in renal rickets 
is due, among other factors, to the 
necessity of excreting the retained phos- 
phate as the insoluble salt of calcium in 


the bowel, to the compensatory secre- 
tion of increased amounts of parathy- 
roid hormone and possibly also to the 
chronic acidosis. 

RENAL CALCIFICATION.— 

A. M. Butler, J. L. Wilson and S. 
Farber (J. Pediat. 8:489 (Apr.) 1936) 
report what they believe to be an orig- 
inal description of the association of a 
clinical syndrome and pathologic condi- 
tion. The clinical syndrome is charac- 
terized by : ( 1 ) persistent dehydration in 
the absence of excessive diarrhea and 
vomiting and in the presence of adequate 
food, salt and fluid intake; (2) a per- 
sistent hyperpnea associated with a 
sustained elevation of the serum chlor- 
ide concentration and reduction of the 
serum bicarbonate content; and (3) de- 
posits of calcium salts within and ad- 
jacent to certain renal tubules. This 
syndrome was observed in 4 infants and 
1 child, all of whom showed a strik- 
ingly similar clinical picture. Only 1 
of the 5 patients had definite sclerema. 
Hypotonia occurred in a striking degree 
in 2 of the 4 infants. In each of the 
infants there was evidence of first, an 
upper respiratory infection, and, termin- 
ally, a pneumonia. While calcification 
occurs frequently in necrotic tissues, 
there was no evidence in any kidney of 
these infants that calcification was sec- 
ondary to the degeneration of any renal 
element. It was noted that the calcium 
deposits were in locations traversed by 
calcium salts during normal renal func- 
tion. Calcification in renal tubules has 
been observed in patients with dehydra- 
tion, hypochloremia, and alkalosis re- 
sulting from upper intestinal obstruc- 
tion. Although an alkalosis from chlor- 
ide loss due to vomiting may have oc- 
curred at some time in these infants, 
there was no evidence of a simultaneous 
alkalosis and dehydration that might 
have contributed to calcification in the 
renal tubules. Since no alkali was given 
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to any of the patients, the calcification 
would not seem to have resulted from 
alkaline therap 3 ^ The absence of any 
histologic evidence of parathyroid hj’per- 
plasia or of calcification elsewhere in 
the body suggests an etiology of the 
renal calcification other than that of 
hjT^rparathyroidism. 

LOWER URINARY TRACT 
INFECTION. — Diagnosis . — After a 
systematic study of the urine from 694 
infants and children who were patients 
in a children’s orthopedic hospital, A. B. 
Hepler and R. T. Scott (J. A. M. A. 
105:499 (Aug. 17) 1935) conclude that 
only catheterized urine should be used 
for the determination of pus cells and, 
furthermore, the number of white cells 
in a urine properly collected is no indi- 
cation either of the kind or severity of 
urinary tract disease. In centrifuged, 
voided urine the authors demonstrated 
pus in 99 per cent, or in the urine of 
687 children, in contrast to only 13 per 
cent, or in the urine of 99 children from 
centrifuged, catheterized urine. Perhaps 
of more importance are their findings 
in uncentrifuged urine. In the uncentri- 
fuged, voided urine, pus was demon- 
strated in 246 or 36 per cent., in con- 
trast to only 64 or 9 per cent, in the 
uncentrifuged catheterized specimens. 
Of these 64 children, 26 were shown to 
have had demonstrable urinary tract 
disease. Only 10 of the 26 children 
were admitted for diagnoses and treat- 
ment of a urologic condition and only 
9 had subjective symptoms directly re- 
ferable to the urinary tract. The amount 
of pus in the urine of the children with 
demonstrable urinary tract disease var- 
ied from an occasional pus cell (less 
than 1 per high dry field) to over 20 
per high dry field. Two children with 
urinary tract disease had no demonstra- 
ble pus in their urine, while 11 of this 
group had not more than 5 pus cells per 
high dry field. Exactly similar lesions 


were shown to exist with white cell 
counts that varied from less than 1 per 
high dr\' field to more than 20 per high 
diy field. 

On the basis of these observations, 
the authors feel that am* persistent or 
recurrent pyuria, no matter what the 
cell count, should be taken as a criterion 
for a complete renal stud\'. Since many 
urologic lesions in children have no or 
misleading sj-mptoms, the\’ contend that 
there is less evil in making an unneces- 
sary examination than in failing to make 
an early diagnosis. They also made a 
study of the comparativ'e value of fresh 
smears and cultures in determining the 
type of infection. One hundred and 
eightj’-three catheterized urines were ex- 
amined both by smears and by cultures. 
In these examinations the smear and 
culture agreed in 170 instances or in 
92 per cent. 

The more common indications for 
urologic examination in infants and chil- 
dren are listed by IM. F. Campbell (J. 
Pediat. 8:748 (June) 1936) in the 
order of their incidence : chronic pjmria, 
disturbances of urination, pain or tumor 
along the urinary tract, hematuria not 
due to an acute nephritis, and per- 
sistence of acute urinary infection. The 
various causes of pyuria and hematuria 
are so well illustrated by schematic out- 
lines in the author’s article that they 
are reproduced here. (See Figs. 1 
and 2.) 

Treatment. — Ketogenic Diet . — In a 
review of his experience with the keto- 
genic diet in the treatment of urinary 
infections, H. F. Helmholz {Ibid. 105 : 
778 (Sept. 7) 1935) emphasizes that 
the successful use of this form of 
therapy is dependent upon the bacteri- 
cidal action of beta-oxybutyric acid at a 
certain degree of acidity. The limit at 
which this action occurs has been shown 
to be 0.5 per cent, beta-oxj'butyric acid 
at a below 5.5. If the concentration 
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Which manifestations of 

fied only by a thorough urologic examination. 1 Tteno^’ chronic, can be identi- 

meatus; 3, paraphimosis; 4, urethral stricture- 5 P’^epuce; 2, stenosis of urethral 

periurethritis ; periurethral abscess ; 8 cowperitis • stone; 6, urethral diverticulum; 7, 

valves of posterior urethra; 10, hypertroX of sphincterospasm ; 9, congenital 

prostatic abscess ; 12 , contracted bladder Teck ■ k ' verumontanitis ; 11 , prostatitis; 

tion; 14, mucosal fold at bladder outlet- triXal P®”P^o®‘3.titis or pelvic suppura- 

ureterocele; 16. ureterovesical i«nctXXctuX i 7 X ; ^^--ture of ureteral meatus ; 

congemtal ureteral values; 19, ureteral obstTiiet- ’ i, obstruction of lower ureter; 18, 

ticulum; 20, ureteral stone; 21. ureteral stricture diverticulum compression; 19', diver- 

tioXt’-l^’ periureteral fibrous bands -’ phlegmon or 

n strictare ; 26, aberrant vessel obstruction of ’ ’ tumor ; 2S, ureteropelvic jtmc- 

^berculosis; 29, stricture of calyceal outlet- 30 caX*^ i stone; 28, renal 

nephrosis; 33, "pyelitis"; infected hydronephrosis - '' 31, pyelonephritis; 32, pyo- 

tract - spinal disease (Pott's, etc.) ; 35 hydrouret^^’ suppuration invading urinary 

40 fn'- 387^^^^^ 36 pericystic abscess rupturing into 

0 , folliculitis (Littre),; 40', folliculitis (Morgagni disease; 38', cystitis; 39, urethritis; 
foil- 43, cervicitis; 44, foreign bodv in ' . P®i"mrethritis ; periurethral abscess; 

folliculitis of introitus; 48. bartholinitis. F. Smp^eH f kd1kt?"“ 
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of the acid is increased and the pH de- 
creased, there is an increase in the bac- 
tericidal power of the urine. It has also 
been shown that bactericidal action oc- 
curred below the minimal concentration 
when the pH of the urine is lowered 
and is present at a pH above 5.5 if the 


dried. This dried paper beconie^ >eIIo,v and 
is turned red in a solutiun of /'H altove 5.5. 
Consequently it is neceS'^ary only that the 
urine shall not he capable of turning the te^-t 
paper red. 

Inasmuch as there is no satisfactc^rj’ chlori- 
metric measure for beta-hydrox> butyric acid 
and since there is a fairly constant ratio be- 



Fig. 2. — Causes of hematura. Only by urologic examination, surgical exploration or 
autopsy can most of these lesions be identified. (Campbell : J. Pediat.) 


concentration of the beta-oxybutyric acid 
is increased considerably. A test for the 
concentratiin of beta-oxybutyric acid is 
detailed and the use of chlorphenol red 
paper for the determination of a 
below 5.5 is explained as follows: 

Whether or not the pH value of urine is 
greater or less than 5.5 is determined by the 
use of chlorphenol test paper. This is pre- 
pared by soaking a good grade of filter paper 
in an aqueous solution of chlorphenol red, of 
a concentration of 0.04 per cent., which is then 


tween the concentration of diace tic acid and 
beta-hydroxybutyric acid in the urine, over a 
fairly wide degree of ketosis, Osterberg and 
Helmholz a[dopted a simple procedure for de- 
termining the concentration of diacetic acid 
and, indirectly, of beta-hydroxybutyric acid as 
follows ; 

To 800 mg, of ammonium sulphate in the 
ordinary Nessler comparison tube (tall form) 
graduated at 50 c.c. is added 3 drops of con- 
centrated ammonium hydroxide (0.15 c.c.) , 2 
drops (0,10 c.c.) of a 5 percent, solution of 
sodium nitroprusside, and 1 c.c. of the urine 
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to be examined. This is allowed to stand 6 
minutes at a room temperature of approxi- 
mately 25° C. (77° F.). The reaction product 
is then quickly diluted with water to the SO 
c.c. mark and mixed. This solution is imme- 
diately compared with the standard. If the 
color of the unknown is deeper than that of 
the standard, the concentration of beta- 
hydroxybutyric acid is greater than 0.5 per 
cent. If the color is lighter, the reverse is 
true. The standard is prepared by adding 4.0 
c.c. of a solution, containing 2 parts of 0.04 
per cent, solution of phenol red and 1.4 parts 
of a 0.04 per cent, solution of bromthymol 
blue, to 46 c.c. of phosphate buffer of pTS. 8.0. 
The standard retains its color for a consider- 
able time, but a fresh standard may be pre- 
pared very easily if only an occasional deter- 
mination is to be made. 

Helmholz feels that the ketogenic diet 
is a useful method for treating urin- 
ary infections resistant to alkalinization, 
diuresis and urinary antiseptics. In 
cases in which urinary anomalies are 
associated with stasis, a temporary and 
often permanent cure of the infection 
is achieved in those cases in which a 
/>H of less than 5.5 and a concentration 
of 0.5 per cent, of beta-oxybutyric acid 
can be maintained in the urine for a 
period of time. Nephrolithiasis and im- 
paired renal function are serious handi- 
caps to the success of this type of 
treatment. 

It is becoming increasingly evident 
that a common cause of chronic pyelitis 
in infants and children is obstruction at 
the internal orifice of the bladder result- 
ing from congenital valves or contrac- 
tures. In this respect the series of cases 
of obstruction of this type treated by 
transurethral removal by J. R. Caulk 
( J. Missouri M. A. 32 : 461 (Dec.) 
1935) is of particular interest. In 13 
of 16 such operations the author has 
secured perfect results and 2 were de- 
cidedly improved. In the 1 case in which 
there was no improvement there was an 
associated spina bifida. 

VULV A. — A. dhesions . — According 
to P. Nowlin and J. R. Adams (J. 


Pediat. 8:200 (Feb.) 1936), partial or 
complete atresia of the vulva due to 
adhesions between the labia minora is 
more frequent in female infants than 
generally suspected. In 6 of the 8 in- 
stances observed by the authors there 
were secondary urinary disturbances. 
These were manifested by interruption 
of the stream, tenesmus and frequency. 
In 1 instance, a chronic pyelocystitis of 
9 months’ duration was apparently due 
to this form of obstruction. There was 
residual urine in the bladder and in the 
vagina due to the obstruction. The 
treatment is simply that of separation 
of the labia minora either by gentle 
manipulation or by the use of a probe. 

VAGINITIS. — When the etiologk 
diagnosis of vulvovaginitis is not ap- 
parent, A. C. Ruys ( J. A. M. A. 105 : 
862 (Sept. 14) 1935) recommends that 
bacterial cultures be employed. For the 
isolation of gonococci^ she used Levin- 
thal-agar plates with 20 per cent, ascitic 
fluid and a modified blood-water-agar 
medium of Bieling, which is prepared 
as follows : Blood is drawn from the 
vein of a horse into an equal quantity 
of distilled water and kept at 60° C. for 
30 minutes. Two parts of this fluid are 
mixed with 3 parts of 2 per cent, nutri- 
ent agar. 

For the examination of smears, Ruys 
states that mw Loghem"s Gram method 
is superior. The technic of this method 
is as follows : 

The material is evenly and thinly spread on 
a slide and fixed by heat. Then it is stained 
with carbol-gentian violet for 5 minutes, being 
warmed at minute intervals to nearly 37° C. 
This stain is poured off and the film is treated 
with compound solution of iodine for 45 sec- 
onds. The iodine is poured off and the film 
decolorized intensely in 96 per cent, alcohol 
for exactly 30 seconds. If portions of the film 
are too thick they must be removed mechani- 
cally during decolorization. Next the film is 
rapidly rinsed in water and counterstained with 
an aqueous solution of fuchsin. 
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With this method, most cocci from 
the vagina are Gram-positive, while 
gonococci, and only occasionally some 
other cocci, are Gram-negative. Ruys 
has attempted without success to change 
the gonococci into Gram-positive ones, 
nor was she able to change the Gram- 
positive cocci from the vagina of chil- 
dren into gonococci. She considers that 
there is no reason to believe that gono- 
cocci can become Gram-positive. In all 
patients with gonorrheal vulvovaginitis, 
she was able to isolate gonococci from 
the rectum. 

Treatment . — Good results from the 
estrogenic treatment of gonorrheal vag- 
initis are reported by L. E. Goldberg, 
C. L. Minier and E. L. Smith (J. Pediat. 
7:401 (Sept.) 1935). They employed 
amniotin in the treatment of 17 patients 
with vaginitis; 16 of these cases had a 
gonorrheal infection, and 1 had an infec- 
tion of nonspecific origin. Fourteen of 
the 16 patients with the specific type 
are reported as cured and have shown 
no recurrence in a period varying from 
129 to 271 days. There was a recur- 
rence of the infection in the nonspecific 
case. The author thus concludes that 
this estrogenic preparation provides an 
efficacious method for the treatment of 
gonorrheal vaginitis. Amniotin was ad- 
ministered both orally and hypodermi- 
cally. The authors prefer the oral method 
but state that either the oral or hypo- 
dermic method is preferable to and more 
effective than the exclusive topical 
method. Their dosage of the drug, 
when administered orally, varies from 
100 to 400 rat units daily. They are 
in agreement with other investigators 
who attribute the benefit with this form 
of treatment to the change of the imma- 
ture vaginal lining of a few layers of 
epithelial cells to that of the adult t 3 rpe 
with 20 to 30 layers and comific^-tion 
of the outer ones. 


As a result of their observations, 
R. M. Lewis and E. L. Adler (J. A. 
M. xA. 106:2054 (June 13 j 1936 con- 
sider the use of vaginal, estrogenic 
suppositories the most effective method 
for the treatment of gonorrheal vagin- 
itis in children. They have used a 
vaginal suppository containing 1000 In- 
ternational units which was inserted into 
the child’s vagina each night. Xo vaginal 
washes or applications were used except 
that the external genitalia were cleaned 
as necessary. Clinical improvement, 
cessation or great diminution of dis- 
charge was nearly always noted after 
from 14 to 18 days of treatment. The 
reaction of the vaginal secretion was 
changed from neutral or alkaline to 
acid, w'hich the authors believe to be the 
major factor in eliminating the gono- 
coccic infection. The acidity of the 
vaginal secretion is easily measured and 
provides a sure guide by which it may 
be determined whether or not the dosage 
is adequate. Of 33 consecutive cases of 
gonorrheal vaginitis in children treated 
with estrogenic suppositories, negative 
smears were obtained in 30 instances in 
an average of 20.7 days. In 5 children 
there were recurrences. No ill effects 
were noted from the treatment. 

An unfavorable experience in the 
treatment of gonorrheal vulvovaginitis 
in children with ovarian follicular hor- 
mone is reported by J. T. Witherspoon 
(Am. J. Dis. Child. 50:913 (Oct.) 
1935). Ten children with gonorrheal 
vulvovaginitis were treated with ovarian 
follicular hormone (amniotin) without 
success. There was not only a persis- 
tence of vaginal discharge, but the gono- 
cocci failed to disappear. Several disad- 
vantages of this method of therapy are 
pointed out, such as the harmful effect 
on the immature ovary; the fact that 
cervical infection in addition to vaginitis 
is a common attendant and a focus for 
continuing the disease; the unpleasant 
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features of the daily hypodermic injec 
tion ; the occasional xmfortunate second- 
ary sexual clianges, such as enlargement 


of breasts, vulval hyperemia and hyper- 
trophy; and, lastly, the high cost of 
this method of therapy. 


HEART DISEASE 
By Robert A. Lyon, A.B., A.M., M.D. 


CONGENITAL HEART DIS- 
EASE. — The subject of congenital 
heart disease has been reviewed recently 
by S. McGinn and P. D. White (New 
England J. Med. 214:763 (Apr. 16) 
1936) . Among 7500 necropsies, definite 
congenital heart lesions were found in 
67 instances or 0.9 per cent, of the en- 
tire number. About one-third of the 
patients were less than 1 year of age. 

In a group of 41 cases occurring dur- 
ing the last IS years, the most common 
congenital cardiac defect was patency of 
the ductus arteriosus, occurring alone in 
4 and in conjunction with other lesions 
in 5 instances. Defects in the auricular 
septum occurred in 7 instances, defects 
of the interventricular septum in 6, con- 
genital idiopathic hypertrophy in 3, a 
3-chambered heart in 1, and a 2-cham- 
bered heart in 1 case. Abnormalities of 
the coronary vessels were noted in 5 
cases and of the valves in 13 instances. 
Valvular defects included bicuspid aortic 
valves in 7 cases, a bicuspid pulmonary 
valve in 1, 4 cusps of the pulmonary 
valve in 2, and in 1 instance each, a 
single mitral leaflet, pulmonary stenosis, 
and variations of the size of the aortic 
cusps. 

An accurate clinical diagnosis was 
made in 7 patients of the group of 41 ; 

4 of these were adults and 3 were in- 
fants less than 1 year of age at the time 
the diagnosis was made. The lesions 
diagnosed were idiopathic hypertrophy, 
interventricular defects, pulmonary 
stenosis and the tetralogy of Fallot. In 

5 other patients, the type of congenital 
defect was suspected before death, so 


that a total of 12 patients or 29 per 
cent, of the series had sufficient clini- 
cal evidence to suggest the anatomic de- 
fect. In 3 other instances the clinical 
diagnosis of congenital heart disease was 
made without the nature of the defect 
being ascertained. In 25 patients con- 
genital heart disease was not suspected. 
The percentage of accurate diagnoses 
was greater in the last few years than in 
the earlier periods, especially in those 
patients who had been examined by 
physicians experienced in cardiology. 
Some of the lesions, such as abnormali- 
ties of the coronary vessels and heart 
valves, gave no clinical symptoms and, 
if these patients were eliminated from 
the series, a correct diagnosis was found 
to have been made in 85 per cent, of 
instances. It was the opinion of Mc- 
Ginn and White that there were suffi- 
cient means today of diagnosis of patent 
ductus arteriosus. Interventricular sep- 
tal defects, idiopathic congenital hyper- 
trophy, the tetralogy of Fallot, coarcta- 
tion of the aorta, the persistence of a 
right aortic arch, coronary artery anom- 
alies, cor biatriatum trioculare and inter- 
auricular septal defects with or without 
mitral stenosis. 

Of these lesions the last 3 are the 
least common. Anomalies of the coron- 
ary arteries were found to cause the 
patient some distress on exertion, led 
to cardiac enlargement, and in the elec- 
trocardiograms variations were observed 
in T waves similar to those associated 
with coronary occlusion or myocardial 
infarction. A 3-chamhered heart with 2 
auricles and 1 ventricle produces a typi- 
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cal “water bottle” shadow in the x-ray 
picture and electrocardiographic evi- 
dence of intraventricular block. Inter- 
auricular defects alone are characterized 
by terminal cyanosis, an enlargement of 
the pulmonary artery, hilus shadows and 
the right ventricle in the x-ray picture, 
a right axis deviation in the electrocar- 
diogram, and paradoxical embolism aris- 
ing from the passage of emboli from 
the systemic s^'^stem directly through the 
auricular defect back into the systemic 
circulation. 

In a similar survey made during the 
past j’ear, an effort was made to corre- 
late clinical findings with autopsy re- 
ports. In a series of 13,115 autopsies, 
reviewed by C. B. Leech (J. Pediat. 
7:802 (Dec.) 1935), which were per- 
formed over a period of more than 40 
years at the Johns Hopkins Hospital, 
170 cardiac anomalies were recorded, an 
incidence rate of 1.29 per cent. Includ- 
ing instances of delayed closure of the 
foramen ovale and ductus arteriosus, 
and a few cases not analyzed, the inci- 
dence rate would have been 1.48 per 
cent. A group of 75 definite congenital 
anomalies were reported. More than 
half of this series of patients had died 
before the age of 1 year, and only 11 
reached the age of 17 years or more. 
Males constituted 61 per cent, of the 
group, premature infants made up 13.3 
per cent, of the series, most of which 
had defects such as the failure of closure 
of the ductus arteriosus or foramen 
ovale which probably was the result of 
under-development of the infant. 

Cardiac enlargement had been diag- 
nosed clinically in 57.3 per cent, of the 
group but in about one-fourth of this 
number autopsy did not substantiate the 
finding. The most common anatomic 
lesion in the group with cardiac enlarge- 
ment was patency of the interventricular 
septum. Hypertrophy of the right ven- 
tricle was most prominent in patients 


with steno^ib of the pulmonary artery, 
aortic stenosis and other lesions com- 
bined with foramen ovale and inter- 
ventricular septum defects. Idiopathic 
hypertrophy was noted in 5 patients. 
Permanent cyanosis occurred in 22 per 
cent, of the group, delayed or inter- 
mittent cyanosis (cyanose-tardive ) in 
25 per cent. Clinical cyanosis occurred 
in only 75 per cent, of those patients 
who had cardiac lesions which are usu- 
ally thought to give this symptom, and 
transient cyanosis was present clinically 
in only 40 per cent, of those with cardiac 
lesions supposed to produce that symp- 
tom. Patency of the ductus arteriosus 
occurred in 36 per cent, of the group, 
but it was much more frequently found 
in autopsies of infants under 4 months 
of age, so that its importance as a dis- 
tinct cardiac anomaly could not be 
estimated. 

From a clinical standpoint alone the 
incidence of congenital cardiac defects 
was found by G. Stancanelli (Pediatria 
43 : 1105 (Oct.) 1935) to be lower than 
the above figures indicate. Among 
17,257 children visiting an out-patient 
clinical in Naples during a period of 
8 years, heart disease of all kinds oc- 
curred in 0.6 per cent., but more than 
a third of this group, or 0.23 per cent, 
of the total number, w^ere thought to 
have had congenital heart disease. In- 
cluding a series of congenital heart 
patients seen elsewhere, the author re- 
ported a total number of 77 children 
with clinical signs of cardiac anomalies. 
Males were twice as common as females 
in this group, and the most common 
symptom of both sexes was cyanosis, 
noted in 30 patients. The most frequent 
diagnoses were patency of the interven- 
tricular septum in 30 patients, pulmon- 
ary stenosis in 6, patent ductus arteriosus 
in 5, and single cases of several other 
lesions. 
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The symptoms and prognosis of pa- 
tients with coarctation of the aorta differ 
with the position of the constriction. A 
classification of this lesion into adult 
and infantile types has been suggested 
by E. N. Ballantyne (Am. J. Dis. Child. 
50:642 (Sept.) 1935) and he reported 
3 cases of coarctation of the aorta of 
the infantile type. When the constric- 
tion of the vessel is opposite or distal 
to the entrance of the ductus arteriosus 
it should be considered as an adult type. 
In such instances there is an interference 
of the flow of blood into the descending 
aorta either by way of the ductus arteri- 
osus or bj' the aortic arch, but during 
fetal life collateral circulation develops 
gradually and the newborn infant has 
the compensatory mechanism to cope 
with his new environment when the 
pulmonary circulation is established. In 
the fetal types of coarctation, the con- 
striction is proximal to the entrance of 
the ductus arteriosus. During fetal life 
the flow of blood is unimpaired because 
the ductus carries the blood to the de- 
scending aorta with the aid of the right 
ventricle and without the necessity of 
collateral circulation, but when the child 
is botn, the development of pulmonary 
circulation throws an extra burden upon 
the right heart and the child often 
succumbs. Since the position of the 
ductus arteriosus, as well as constriction 
is variable, the authors thought it wise 
to employ the classification of infantile 
or adult types of coarctation, depending 
upon the relation of these structures or 
anomalies to each other. 

Among a group of congenital cardiac 
anomalies in infants reported by F. A. 
Hemsath, M. Greenberg and J. H. Shain 
{Ihid. 51 : 1356 (June) 1936) was a 
case of accessory ventricle. Symptoms 
of cyanosis and dyspnea had occurred 
when the infant was 6 weeks old and 
the x-ray showed considerable enlarge- 
ment, especially to the left, but the heart 


was entirely normal to auscultation. The 
child died 2 weeks later and at autopsy 
an accessory left ventricle was found 
which opened into the regular left 
ventricle, near the posterior cusp of the 
mitral valve. No other reports of such 
a condition could be found in the litera- 
ture although diverticula and finger 
shaped projections from the cardiac apex 
have been observed in a few instances. 

Persistent truncus arteriosus com- 
munis occurred in an infant observed 
by A. Roos {Ibid. 50:966 (Oct.) 1935) 
and this was the sixth report of such 
a condition in the literature. The com- 
mon findings of this group of patients 
were cyanosis shortly before or after 
birth, and occasionally murmurs, systolic 
in time, heard best in the second inter- 
space to the left of the sternum, or in 
the mitral region. The anatomical cri- 
teria summarized by the author for such 
a diagnosis were : ( 1 ) only 1 trunk 

emerging from the heart; (2) 4 semi- 
lunar cusps ; (3) the single vessel per- 
forming the functions of the aorta and 
pulmonary arteries combined, usually 
giving branches to the systemic and 
coronary circulations and to the lungs; 
(4) a defect of the upper part of the 
interventricular septum ; ( 5 ) a defect 
of the auricular septum ; and (6) dis- 
tortions of the origin of the truncus, 
either arising above the defect in the 
ventricular septtun or from the right 
ventricle entirely. It was usually found 
that the cusps of the valves of this 
truncus were fixed and hard, which the 
author thought was a remnant of fetal 
development, since these valves are very 
bulbar and thickly packed with cells in 
early fetal life and gradually become 
thinner as the fetus grows and develops. 

An instance of congenital cardiac 
hypertrophy in a young infant was ob- 
served by R. Debre, J. Marie and J. 
Bernard (Arch, de med. d. enf. 39:98 
(Feb.) 1936). Symptoms of dyspnea 



HEART DISEASE. 


and occasionally cyanosis in later stages 
were noted but the important finding 
was a large globular shadow of the 
heart in the x-ray picture. At autopsy 
no valvular lesions or evidence of inflam- 
mation could be discerned, but only an 
increase in muscular tissue without 
vacuolization or deposits of fat or 
glycogen. The authors considered eti- 
ologic factors of this type of hyper- 
trophy of the heart to be either a dis- 
turbance of metabolism or a congenital 
malformation similar to the hypertrophy 
of the pyloris, colon, or other organs 
which are occasionally observed in the 
newborn. 

Congenital thinning of the walls of 
the right anterior aortic sinus of Val- 
salva was reported by V. Sprenkel and 
H. L. Stewart (J. Lab. and Clin. Med. 
21:128 (Nov.) 1935). The aortic sep- 
tum had failed to divide and there was 
a failure of spiral rotation of the aorta, 
so that a mild degree of dextroposition 
of the aorta resulted, together with a 
defect of the anterior interventricular 
septum. The patient died at the age of 
16 years with a subacute bacterial endo- 
carditis. 

The association of acquired infectious 
lesions with structural abnormalities of 
the heart is a frequent occurrence and 
is an important factor in the prognosis 
of congenital cardiac defects. An ex- 
ample of this kind was the patient with 
patent ductus arteriosus •zvith endocard- 
itis and a terminal hemorrhagic nephritis, 
observed by D. C. Hines and D. A. 
Wood (Am. Heart J. 10:974 (Oct.) 
1935). Death occurred at the age of 
18 years ; at autopsy vegetations were 
found on the pulmonic valve and in the 
ductus arteriosus extending into both 
the pulmonary artery and into the aorta. 
A streptococcus viridans was the appar- 
ent cause of the bacterial endocarditis 
and the lesions were limited to the 
ductus and to the right side of the heart. 


There were many pulmonary infarcts, 
and the nephritis, which was a hemor- 
rhagic type, appeared to be a diffuse 
glomerulonephritis with focal embolic 
lesions. Thirty-three reports have oc- 
curred in the medical literature in which 
patent ductus arteriosus was complicated 
with pulmonary endarteritis and endo- 
carditis. 

Congenital and rheumatic heart dis- 
ease may also be associated in the same 
patient, as in the case of an open fora- 
men ovale and mitral stenosis rep>orted 
by S. Gibson and A. Roos (-A.m. T. Dis. 
Child. 50:1465 (Dec.) 1935).' The 
child was 10 years old at the time of 
death and it was apparent that the de- 
fect of the auricular septum was a con- 
genital lesion and the mitral vaKnalitis 
w'as of a rheumatic nature. The pre- 
dominant murmur heard in this patient 
was a loud systolic murmur in the third 
interspace to the left of the sternum, 
and the x-rays showed cardiac enlarge- 
ment, a prominent pulmonary conus and 
increased hilar markings. The enlarge- 
ment of the right side of the heart be- 
came more prominent in the x-ray pic- 
tures as the patient grew older. At 
necropsy there were found a wide open 
foramen ovale, a marked mitral stenosis 
and insufficiency, and involvement also 
of the tricuspid valve, the endocardium 
and myocardium. The pulmonary artery 
was large but the aorta was smaller 
than normal. Other congenital defects 
noted in this patient were a slight hypo- 
spadias, an incomplete coloboma of both 
eyes and a Meckel’s diverticulum. Only 
26 instances of associated defects of the 
auricular septum and mitral stenosis had 
been reported previously in the litera- 
ture, and 22 of these patients vrere 
females. 

RHEUMATIC FEVER. — Inci- 
dence , — The low incidence of rheumatic 
fever manifestations among the inhabi- 
tants of southern Florida was pointed 
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out by E.. S. x\ichol (J. Lab. and Clin. 
Med. 21:588 (Mar.) 1936). During a 
5-year period there were only 11 patients 
with rheumatic joint pains or carditis 
among more than 8000 medical admis- 
sions to a general hospital in Miami, a 
rate of 0.13 per cent. No instances of 
chorea were seen. This rate was less 
than one-tenth of that reported in 
Boston. Of the total number of cardiac 
patients observed in hospital and office 
practice, only 1.3 per cent, in Florida 
were of rheumatic origin in contrast to 
31.9 per cent, in New England. In some 
southern states where there is but little 
influx of visitors from the north, the 
manifestations of rheumatic fever are 
reported to be even less frequent. 

The experience in Minnesota with 
rheumatic fever in 713 children has been 
related by M. J. Shapiro {Ibid. 21 : 564 
(Mar.) 1936). The seasonal incidence 
w'as similar to that in other cities such 
as Boston, Philadelphia, and New York, 
with the greatest number of attacks oc- 
curring in the spring and fall months, 
and the lowest number in the summer 
months. The most common age in which 
the first symptoms of rheumatic fever 
were noted was between 5 and 6 years. 
A positive history of rheumatic fever 
was found 3 times more frequently in 
the families of these patients (47 per 
cent.) than in the families of normal 
children (15 per cent.). 

Preceding infections were absent in 
about 45 per cent, of the group of chil- 
dren, while 14 per cent, had had a cold 
immediately preceding the onset of rheu- 
matism ; 4.5 per cent, had had sore 
throats ; 2 per cent, pneumonia ; 1 per 
cent, measles ; 6 per cent, scarlet fever ; 
10 per cent, chorea; 0.5 per cent, had 
various other types of infections, such 
as otitis media, infected fingers or trau- 
matic injuries immediately preceding the 
onset of the rheumatic fever. 


A large number of children who were 
examined in the clinic because of pains 
in the legs did not have rheumatic fever. 
The author believed that characteristic 
growing pains of nonrheumatic nature 
were likely to occur at the time of going 
to bed and to be absent in the morning, 
and consisted of soreness of the muscles 
rather than localized tenderness of the 
joints, as in rheumatic fever. 

The general health of the rheumatic 
patients was not as good as those with 
nonspecific joint pains and, of course, 
the former group was more apt to have 
other symptoms of rheumatic infection 
such as nose bleed, pallor, abdominal 
pain and fever than the children with 
growing pains only. More than half 
of the group (51 per cent.) had only 
1 attack of rheumatic fever. Of the re- 
mainder who had more than 1 attack, 
about a fourth had recurrences within 
the first year, a half within a 2-year 
period, and by the end of 5 years, 86 
per cent, of the group had had recur- 
rences. It was thought necessary, there- 
fore, to observe children with rheumatic 
fever for a period of at least 5 years 
in order to be sure that they were free 
from manifestations of the disease. 

A survey of the incidence of rheu- 
matic fever, scarlet fever and acute 
glomerulonephritis in various parts of 
North America was made by D. Seegal, 
B. C. Seegal and E. L. Jost (Am. J. 
M. Sc. 190:383 (Sept.) 1935) from 
statistics gathered from 24 hospitals of 
the number of patients admitted with 
these diseases during the years 1910 to 
1931. The geographic distribution of 
the rheumatic fever and scarlet fever 
was somewhat similar, but the incidence 
of nephritis was fairly uniform in all 
parts of the country. The authors were 
inclined to believe that if the hemol 3 ^ic 
streptococcus was the etiologic agent 
causing all 3 of these illnesses, the dif- 
ferences in the action of the organism 
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or in the resistance of the host might 
account for the variation in geographic 
distribution. 

Etiology. — A study of the bacterio- 
logic flora of the throats of 35 girls be- 
tween the ages of 6 and 16 years, all but 
1 of whom had some evidence of rheu- 
matic fever, was made throughout the 
period of 1 year by A. F. Coburn and 
R. H. Pauli (J. Exper. Med. 62: 129) 
TAug.) 1935). Many of these patients 
carried a strain of hemolytic streptococci 
in their throats throughout the winter but 
the presence of this organism was not 
associated with any clinical manifesta- 
tions of disease. Four children developed 
chickenpox during the year but this dis- 
ease caused no exacerbation of the rheu- 
matic symptoms. Their throat flora 
contained no hemolytic streptococci dur- 
ing the attacks of chickenpox nor was 
there any rise in the antistreptolysin level 
throughout the illness. An epidemic of 
influenza from which a virus was iso- 
lated did not cause exacerbations of the 
rheumatic fever in any of the patients, 
but the disease was followed by an out- 
break of a streptococcus infection of the 
hemolytic type which caused an exacer- 
bation of the rheumatism in 14 of the 
group of 17 who developed the infection. 
An increase in the antistreptolysin titer 
accompanied the exacerbation of rheu- 
matism in these 14 patients. The strep- 
tococcus infections which followed in- 
fluenza and the epidemic of streptococcus 
infection which occurred independently 
resulted in the same type of rheumatic 
exacerbations . 

In a subsequent report Coburn and 
Pauli {Ibid. 62:159 (Aug.) 1935) 
stated that the occurrence of attacks of 
rheumatic fever seem to be independent 
of diet, state of nutrition, temperature, 
clothing, amount of rest obtained, or 
protection from unfavorable weather. 
These factors were carefully observed in 
a home for children with cardiac disease. 


During the period of observation, how- 
ever, an epidemic due to a single type 
of hemoh'tic streptococcus caused severe 
exacerbation in 14 of a group of 23 
children. Seven of these patients who 
did not have exacerbation of rheumatic 
fever had no hemolytic streptococci in 
tlieir throats. Two other children, how- 
ever, who had this type of throat infec- 
tion and did not develop rheumatic 
symptoms had no increase in the anti- 
streptoh'sin of their blood. 

Further studies by A. F. Coburn and 
R. H. Pauli ( J. Clin. Investigation 14 : 
755, 763, 769, 783 (Nov.) 1935) have 
indicated that the strains of hemolytic 
streptococci obtained from rheumatic 
fever patients which seemed to cause 
exacerbations of rheumatic disease were 
very similar to strains of streptococci 
causing scarlet fever. Such organisms 
produced a soluble toxin and stimulated 
the production of a streptolysin. Other 
organisms of the hemolytic streptococcus 
type which did not have these character- 
istics apparently did not cause rheumatic 
fever activity. Attempts to immunize 
individuals against rheumatic fever in- 
fections by use of scarlet fever types of 
toxin, or the administration of scarlet 
fever antiserum to give passive immunity, 
did not seem to prevent reactivation of 
rheumatic infections. Rheumatic pa- 
tients who developed large amounts of 
antistreptolysin had recurrences of their 
disease, while other patients w’ho did 
not have increases in the titer of anti- 
streptolysin did not develop rheumatic 
attacks. The rise of antistreptolysin was 
very closely associated with the time of 
onset of acute rheumatic infection. It is 
the author’s opinion that the rheumatic 
process is the result of (1) infection 
with a toxin-producing strain of hemo- 
lytic streptococcus, which is followed by 
(2) the formation of antibodies by the 
patient which in some way affect the 
mesodermal structures. 
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The authors removed the spleen from 
a few patients in order to reduce the 
patient’s antibod 3 - response but this oper- 
ation did not seem to persistentty reduce 
the amount of antibody formation nor 
did it influence the rheumatic activity. 
Following the splenectomy’-, several pa- 
tients developed exacerbations of rheu- 
matic fever without any increase in the 
antistreptoly^sin titer. 

Evidence of a relationship between 
deficiencies of vitamin C and rheumatic 
infections has been reviewed by J. F. 
Rinehart (Ann. Int. Med. 9 : 586 (Nov.) 
1935). Guinea-pigs which were fed diets 
adequate in every respect except in vita- 
min C developed degenerative changes in 
the heart valves and lesions in the heart 
muscle which were similar to those of 
early acute rheumatic fever. When these 
animals were given injections of patho- 
genic organisms, additional degenerative 
and proliferative lesions occurred on the 
heart valves beneath the endocardium re- 
sembling the pathology of rheumatic 
fever. One of the common symptoms 
of vitamin C deficiency in the guinea-pig 
was pain, tenderness and swelling of the 
joints. In most patients, both rheumatic 
fever and scurvy produce a tendency to 
hemorrhage and an alteration in con- 
nective tissue substances. In a review 
of the epidemiological factors which 
were common to both diseases, it was 
noted that malnutrition was frequently 
seen in both types of patients, the geo- 
graphic distribution and the seasonal in- 
cidence of the 2 diseases were somewhat 
similar, and both conditions occurred 
most frequently in patients of the lower 
economic levels and in childhood, espe- 
cially in children living in urban centers. 
It was thought that the existence of 
latent scurvy was more widespread than 
was generally believed, especially during 
the years of economic depression when 
diets were inadequate. The author does 
not exclude the possibility of a super- 


imposed infection as the true cause of 
rheumatic fever, but the vitamin C de- 
ficiencyr seemed to aid in increasing the 
susceptibility of the patient to these other 
types of disease. 

The possibility that the type of food 
intake had some influence on the occur- 
rence of rheumatic fever led to a study 
of the diets of children with the disease 
in comparison with tliose of normal chil- 
dren by E. C. Warner and F. G. Winter- 
ton (Quart. J. Med. 4:227 (July) 
1935). The incomes of families in 
which there were children with rheumatic 
fever were found to average slightly 
higher than the incomes of the control 
families. No signs of undernutrition or 
lack of normal physical development 
were discovered in the rheumatic families 
as a rule, and the total caloric intake of 
food of rheumatic children and their 
families was sufficient and as great or 
greater than that of the control groups. 
The total protein intake of rheumatic 
families was generally higher than that 
of control families, but the proportion of 
animal protein consumed by the chil- 
dren of both groups was thought to be 
insufficient. Rheumatic children con- 
sumed an amount of fat somewhat 
greater than normal children, but the in- 
take of fresh dairy products such as 
milk and butter was considerably lower 
than the average recommended for chil- 
dren. Carbohydrates, potatoes and fresh 
fruits were taken in greater amounts by 
rheumatic families than by normal 
groups. There did not seem to be any 
deficiency of vitamins in the diets of 
rheumatic fever patients. It -was con- 
cluded that no single factor of diet could 
be assigned as a factor leading^ to the 
rheumatic infection, but the intake of 
animal protein and of dairy products was 
low and the consumption of potatoes 
and other carbohydrates by rheumatic 
children was high in comparison with 
the nonrheumatic group. 
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Pathology. — The incidence of rheii- 
niafic pleurisy is more common than the 
clinical evidence of the disease would 
indicate, according to the studies of S. 
Starr and P. Parrish (Am. J. Dis. Child. 
50:1187 (Nov.) 1935). With the aid 
of x-ray pictures taken with the patients 
in anteriorposterior and oblique positions, 
interlobar pleurisy was found to occur 
in 43.6 per cent, of a group of 85 pa- 
tients with rheumatic fever, in 13.5 per 
cent, of a group of 36 patients with 
chorea, and in only 9 percent, of a group 
of normal children. The thoracic and 
abdominal pain noted in association with 
pericarditis was thought to be due in 
some instances to pleurisy which either 
preceded or occurred after the onset of 
the pericarditis. In a few patients ob- 
served by the authors, rheumatic pleurisy 
had been mistaken for pneumonia be- 
cause only anteriorposterior x-ray pic- 
tures had been taken, but the lesion could 
be demonstrated to be entirely interlobar 
by oblique or lateral views of the chest. 
In 1 instance a patient had the signs and 
symptoms of pleural involvement but 
no evidence of it could be fotmd on 
x-ray examination. 

Skin lesions of an annular type have 
been noted in 6 rheumatic patients by 
A. F. Abt (Am. J. M. Sc. 190:824 
(Dec.) 1935). These lesions occurred in 
semicircles or in rings, most numerous 
on the trunk and rarely on the extremi- 
ties. They were pale or bluish-red in 
color, macular in shape and tended to 
disappear without scaling. The pres- 
ence of such lesions was usually accom- 
panied by the occurrence of a rheumatic 
infection. This type of erythema an- 
nulare rheumaticum was thought to be 
specific of rheumatic fever infections 
and to occur more frequently than sub- 
cutaneous nodules. Some authors have 
found the lesions in two-thirds of all 
children with rheumatic endocarditis. 


Diagnosis. — Certain type^ of middia- 
stolic murmurs frequently interpreted to 
be mitral stenosis are not necessarily 
typical of that cardiac lesion, accordinct 
to E. F. Bland, P. D. White and T. D. 
Jones (Am. Heart J. 10 : 995 i Dec. i 
1935). In a series of 100 patients \\ bj 
died with mirtal stenosis, 68 had clinical 
evidence of the disease — rumbling dia- 
stolic murmer heard at the apex of the 
heart. Thirty patients of this same 
group had diastolic thrills. At autopsy 
only 21 were found to have n anatomic 
stenosis of the mitral valve, and in 19 
additional cases there were wrinkling 
and deformity of the valve leaflet, but 
no real stenosis. The remaining number 
of patients had no deformity or a very 
small amount of thickening at the free 
edges of the valves. 

Other common findings at autopsy 
which may have produced the type of 
murmur were cardiac enlargement with 
hypertrophy and dilatation, flabby mus- 
cular walls of the ventricles and histologic 
evidence of rheumatic myocarditis. Chil- 
dren who had had recent rheumatic in- 
fections had cardiac dilatation and fresh 
rheumatic lesions in the heart, but the 
minimum of 2 years or more was usualh^ 
found to have elapsed before a true de- 
formity of the valves and stenosis of 
the orifice occurred. 

It was believed that the typical mid- 
diastolic or presystolic rumbling mur- 
mur in early cases of rheumatic fever 
probably indicated active infection and 
possibly cardiac dilatation. In other pa- 
tients who had had rheumatic infection 
for 2 years or more and had no evidence 
of recent active infection, these typical 
murmurs probably represented true 
mitral stenosis. Murmurs occurring after 
recent infection, which suggest mitral 
stenosis, often tended to disappear as 
the condition of the myocardium im- 
proved and ventricular dilatation 
subsided. 
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Among the tests indicating activity of 
rheumatic infection is the behavior of 
the eosinophils. In a study of 7 patients, 
G. Friedman and E. Holz (J. Lab. and 
Clin. Med. 21:225 (Dec.) 1935) found 
that the eosinophils characteristically (1) 
disappeared from circulation during 
acute stages of polyarthritis and carditis ; 
(2) reappeared during recovery; (3) 
were sometimes increased in number in 
cases of continued activity ; (4) increased 
temporarily or were absent during minor 
exacerbations of rheumatic heart disease. 
It was concluded generally that an ab- 
sence or a diminished number of eosin- 
ophils for a long period of time indicated 
intense activity of the infection, and that 
the recurrence of the cells or continued 
eosinophilia was usually associated with 
conval escence. 

Within recent years the sedimentation 
rate of red blood cells has been employed 
frequently in the determination of the 
course and prognosis of rheumatic fever. 
A favorable report of the value of this 
test has come from W. W. Payne and 
B. Schlesinger (Arch. Dis. Childhood 
10:403 (Dec.) 1935). They employed 
it in the examination of 140 children 
with no evidence of activity of the dis- 
ease and found the sedimentation rate 
normal in all but 3 instances. In 89 pa- 
tients with active rheiimatic fever the 
sedimentation rate followed the general 
clinical course in most instances. In 
chorea patients the sedimentation rates 
were usually normal. Acute infections 
such as influenza, tonsillitis, and anemia 
also caused increased rates. The test 
was thought to be of special value in the 
detection of subacute rheumatism and in 
determining the prognosis of the disease 
and of certain related manifestations 
such as rheumatic nodules. 

In a comparison of various laboratory 
tests of the activity of a rheumatic in- 
fection, J. L. Rogatz (J. Pediat. 8 : 184 
(Feb.) 1936) concluded that after the 


temperature and pulse rate of such pa- 
tients had returned to normal, the im- 
mature polymorphonuclear leukocytes 
disappeared slowly from the blood and 
last of all the sedimentation rate returned 
to normal. A study of the Schilling 
counts and sedimentation rates of 20 
children with rheumatic manifestations 
and of 25 normal children indicated 
that the sedimentation rate was the most 
accurate test of minimal activity of the 
infection and this procedure should be 
used to determine the length of time a 
rheumatic patient should remain in bed. 

Treatment. — The influence of the re- 
moval of tonsils on the manifestations of 
rheumatic fever has been studied for 
several years by A. D. Kaiser (J. Lab. 
and Clin. Med. 21 : 609 (Mar.) 1936). 
From histories obtained from the fami- 
lies of 20,000 tonsillectomized children 
and from families of 28,000 unoperated 
children, it was found that initial attacks 
of joint pains and carditis were more 
frequent in the untreated group, and the 
incidence of chorea was about the same 
in the 2 groups. In a series of 439 
rheumatic children observed over a pe- 
riod of 5 years, the initial attacks and 
recurrences were more frequent in chil- 
dren with tonsils than in operated chil- 
dren. A series of 2200 children with 
tonsils removed were compared with a 
group of 2200 whose tonsils were not 
removed. After a period of 10 years, 
the statistics indicated that the removal 
of tonsils was followed by a decrease in 
the incidence of attacks of joint pains 
and postchorea carditis, but did not seem 
to have any effect on the incidence of 
chorea itself or on the development of 
postarthritic carditis . Tonsillectomy 
seemed to have no beneficial action in 
reducing the number of recurrences of 
rheumatic attacks but the carditis in such 
children was apparently less severe, and 
the mortality due to rheumatic fever was 
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reduced to half of that of a control, un- 
treated group. 

Human convalescent serum was em- 
ployed in the treatment of 4 patients 
with manifestations of rheumatic fever 
by B. H. Archer (Arch. Pediat. 53 : 87 
(Feb.) 1936). Two patients with chorea 
received the serum intramuscularly in 
doses of 8 c.c. and intrathecalU’ in doses 
of 5 c.c. Patients with joint symptoms 
and carditis received intramuscular in- 
jections only. Clinical improvement 
seemed to follow the treatment. 

Fever, induced in patients by radia- 
tion, has proved effective in the treat- 
ment of 7 children with subacute rheu- 
matic carditis and 1 with severe carditis, 
according to a report by L. P. Sutton 
and K. G. Dodge ( J. Lab. and Clin. Med. 
21:619 (Mar.) 1936). Treatment was 
given for 8 to 17 days and at the end 
of this period of time the heart rate 
was reduced, gallop rh34hms disappeared, 
and in some children the murmurs were 
no longer heard. 

The addition of magnesuim oxide to 
acetylsalicylic acid in the prolonged 
treatment of children with symptoms 
of rheumatic fever was recommended by 
A. D. Kaiser (J. Pediat. 8:41 (Jan.) 
1936). Doses of 10 to 15 grains (0.65 
to 1.0 Gm.) of the aspirin were given 
with an equal amount of magnesium 
oxide daily for a period of 6 to 12 
months. The children were divided into 
groups of those who had joint pains 
only, those with cardiac manifestations 
in addition to their joint pains and those 
with chorea only. Each group was com- 
pared to an untreated control series of 
the same age distribution and suffering 
from similar symptoms of the disease. 
During the period of observation, chil- 
dren with joint pains only and those with 
chorea who were treated with acetylsali- 
cylic acid and magnesium oxide seemed 
to do much better than the control series. 
Very little difference in the course of 


the illness was noted in the group of 
children with cardiac involvement. 

CHOREA.— In an analysis of the 
influence of chorea on the development 
of heart disease, T. D. Jones and E. F. 
Bland (J. A. M. .-\. 105 : 571 (Aug. 24 i 
1935) stated that valvular disease was 
relatively rare in children who had had 
uncomplicated chorea, and less cardiac 
damage seemed to result from chorea 
combined with joint pains than from 
joint pains alone. They found that 50 
per cent, of a total of 1000 patients with 
some form of rheumatic infection had 
had chorea. Of this number of chorea 
patients 28 per cent, had had chorea 
alone and in 72 per cent, the disease 
occurred together with some other mani- 
festation of rheumatic fever. These ob- 
servations covered a period of 8 3 ’ears. 
Heart disease was found to develop in 
only 3 per cent, of the group of chorea 
patients as compared with an incidence 
of heart disease of 73 per cent, in the 
group who had had chorea with some 
other manifestation of rheumatic fever. 
Patients who had chorea followed by 
joint pains developed heart disease in 
much greater frequency than those who 
had these manifestations of rheumatic 
fever in reverse order. The death rates 
were much greater among patients with 
joint pains only (32 per cent.) than in 
patients with joint pains and chorea ( 14 
per cent. ) or in patients with chorea 
only (0.7 per cent.). 

Mental changes occurring in associa- 
tion with chorea have been noted in 30 
patients by E. Lesne, C. Launay and P. 
Guillain (Rev. franq. de pediat. 11 : 583, 
1935). In 60 per cent, of the group, 
mental disturbances disappeared com- 
pletely within a few weeks after the 
onset of the disease, but in the remain- 
ing 40 per cent, of cases, changes in be- 
havior and emotional instability remained 
for a considerable length of time. It 
was the authors’ opinion that the ma- 
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jority of chorea patients develop some 
mental disturbances shortly after the 
onset of the illness and a few children 
have exacerbations of the behavior 
symptoms without an^' recurrence of the 
choreiform movements. It was thought 
that pathologic changes in the brain sub- 
stance occurred in chorea which caused 
the mental disturbances. 

Treatment . — Favorable results were 
obtained with artificial fever therapy 
in 13 cases of chorea reported by C. H. 
Barnacle, J. R. Ewalt and F. G. Ebaugh 
(J. A. M. A. 106:2046 (June 13) 
1936). The fever was induced by the 
Kettering hypertherm. The first 8 pa- 
tients received treatment for 2% hours 
at intervals of 3 to 6 days, the tempera- 
tures ranging from 103° to 106° F. 
(39.4° to 41.1° C.), and the last 5 pa- 
tients received treatment daily. Daily 
treatment seemed to give better results 
than treatment at intervals of longer 
duration. All of the patients recovered 
after an average of 34 days when the 
treatment was given intermittently and 
after 9 days of the daily treatment. Ad- 
vanced endocarditis seemed to be no 
contraindication to the treatment. 

ENDOCARDITIS.— An instance of 
acute mitral endocarditis occurring in a 
premature infant was observed by A. 
Plant and G. Shamoff (Arch. Path. 20: 
582 (Oct.) 1935). The infant lived but 
an hour and at autopsy a small lesion 
resembling a hematoma the size of a pin- 
head was noted on the mitral valve. On 
microscopic examination, this vegetation 
was found to consist of a fine fibrous 
network containing many polymorpho- 
nuclear leukocytes with erosion of the 
endothelial lining of the valve and some 
swelling of the tissue beneath. There 
was no evidence of the cause of this 
endocarditis nor were any bacteria found 
in the microscopic sections. In a re- 
view of the literature, the authors found 
only 1 other such case reported with 


autopsy findings indicative of true in- 
flammatory process. Several other cases 
have been reported with some chronic 
tissue changes not necessarily due to 
fetal endocarditis. 

ELECTROCARDIOGRAPHY IN 
NORMAL CHILDREN.— Electro- 
cardiograms were taken of 167 healthy 
children by C. T. Burnett and E. L. 
Taylor (Am. Heart J. 11 : 185 (Feb.) 
1936) in order to determine the normal 
variations. The ages of the children 
ranged from 1 month to 12 years and 
the records were obtained on repeated 
occasions from the individual patients, 
the average number being 7.6. In sum- 
marizing their results, the authors found 
that the P-waves varied in amplitude 
more than in adults, although an average 
of the height of the wave in all 3 leads 
was not much different from that of the 
adult readings. Notched and diphasic 
forms occurred frequently in electrocar- 
diograms of children. Large Q-waves 
occurred frequently in healthy children, 
more frequently in boys than in girls and 
there was a tendency for this wave to 
decrease in amplitude with advancing 
age. R-waves varied greatly in ampli- 
tude, much more so than in adult records. 
Slurring occurred in this wave in 35.8 
per cent, of the tracings and notching 
in 4.38 per cent. The amplitude of 
the S -waves decreased with advancing 
age of the patients. High T-waves in 
the first 2 leads was a frequent finding 
and inversion, which occurred only in 
the third lead, was present in 18.9 per 
cent, of the tracings. P — and Q — S 
intervals were shorter in time than in 
adults and tended to increase with ad- 
vancing age of the children. Sinus 
arrhythmia was noted in 21.8 per cent, 
of the records, most frequently in chil- 
dren in their tenth and eleventh years. 
Right axis deviation was most frequently 
noted in infants less than 4 months of 
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age and disappeared rapidly within the 
next few months. Left axis deviation 
was noted in a few instances in average 
healthy children. The authors believed 
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that these observations indicated that the 
variability of electrocardiograms of chil- 
dren was much greater than that ob- 
served in the tracings of normal adults. 


INFANT FEEDING 

By Waldo E. Nelsox, A.B., A.M., M.D. 


BREAST MILK.— A method for 
the preservation of breast milk is de- 
scribed by L. A. Scheuer and J. E. 
Duncan (Am. J. Dis. Child. 51:249 
(Feb.) 1936). Their description of the 
technic is as follows : 

Seven ounces (210 c.c.) of unpasteurized 
breast milk with ounce (15 c.c.) of sterile 
water was placed in each of a number of 
ordinary 8 ounce (240 c.c.) formula bottles. 
Sterile corks were then placed in the bottles 
but were not pushed down tightly, as they 
would blow out when the milk was heated. 
Over each of the corks were placed 6 layers 
of sterile gauze, a large piece of cotton and 
finally a piece of paper. This covering was 
secured by means of a large rubber band. The 
bottles were then placed in a bottle rack of 
8 sections. The rack was placed in the top of 
a double-boiler in cold water which reached 
to the level of the milk in the bottles. The 
water was maintained at a temperature of 
175° F. for 30 minutes. The bottles were then 
kept for 24 hours at room temperature. At 
the end of this time the process was repeated 
and again at the end of 48 hours. Following 
this third heating, the corks were tightened in 
the bottles, the coverings of the corks were 
removed and the corks were sealed in paraffin. 
Finally the bottles were stored in the re- 
frigerator at a temperature of 38° to 52° F. 

The clinical experience of the authors 
with milk preserved in this manner ex- 
tends over a period of 2 years. Repeated 
bacteriologic examinations of the spe- 
cially pasteurized breast milk showed 
that it remained sterile if it were prop- 
erly refrigerated. Chemical analysis at 
the end of the second year showed sim- 
ilar values for the specially pasteurized 
milk and for fresh breast milk. The 
same fecal flora were found in the stools 
of infants fed this specially pasteurized 


breast milk as in infants fed fresh breast 
milk. For the feeding of premature and 
malnourished infants it was found to be 
a satisfactory' substitute for fresh breast 
milk. 

An excellent review of infant feeding 
is presented by G. F. Powers (J. A. M. 
A. 105:753 (Sept. 7) 1935). For the 
information which it contains, as well 
as for its wealth of common sense, this 
article is worth reading in its entirety. 

In regard to the quantitative intake of 
infants, it is suggested that the number 
of calories, except in the case of the 
sick, feeble, or premature infant, can be 
safely left to the baby when the supply 
of milk is adequate. In regard to the 
qualitative aspect of the various com- 
ponents of the modified milk formula, 
it is recommended that 10 to 20 per cent, 
of the calories should be proteins, not 
more than 35 per cent, in fat, and the 
remainder, at least 50 per cent., in car- 
bohydrates. One means of arriving at 
a satisfactory mixture is by adding 10 
per cent, sugar to one-half skim milk. 
According to the author, this mixture 
usually requires no added water and is 
not too concentrated for the average 
infant. 

Attention is called to the part that 
psychologic factors play in disturbances 
in artificial feeding: “The problems are 
sequelae in part — possibly in large mea- 
sure — of a strict, dogmatic attitude in 
the application of the advances in the 
science of nutrition to the practice of 
infant feeding ; pediatricians and mothers 
alike have the ‘itch’ for regulation grow- 
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ing out o£ aspiration for perfection in 
dietary regime and habit training and 
as a direct result of the propaganda for 
weighing and measuring — in short, for 
standardization.” 

“The most important aspect of the 
emotional problem in infant feeding is 
recognition that the problem exists and 
to a large degree may be prevented if 
the physician has insight and under- 
standing of the personality of the mother 
and takes pains to prepare her to meet 
situations that are bound to occur in 
every case. The physician may need 
the assistance of a psychologist or a 
psychiatrist or both but the burden of 
prevention is wholly that of the physi- 
cian who guides the feeding. Here, if 
anywhere, ‘An ounce of prevention is 
worth a pound of cure’. But prevention 
means understanding, insight, tact and 
patience.” 

ACID MILK.— K. B. Rothey (J. 
Pediat. 7, 60 (July) 1935) has shown 
that lactic acid milk has a bactericidal 
action. Several different strengths of 
lactic acid milk were contaminated with 
various organisms. It was found that 
milk containing 0.66 per cent, or more 
of lactic acid is bactericidal and will pre- 
vent contamination of the milk with 
dysentery and typhoid organisms. Infants 
will drink milk containing 0.75 per cent, 
lactic acid. The use of bactericidal or 
antiseptic milk is recommended to pre- 
vent milk-borne infections. It is also 
suggested that this bactericidal action is 
helpful in reducing the growth of bacteria 
in the upper intestines during diarrheal 
infections. 

The author’s instructions for prepar- 
ing lactic acid evaporated milk are as 
follows r 

The contents of a 13-ounce can of unsweet- 
ened evaporated milk are poured into a quart 
bottle, previously scalded with boiling water. 
The empty can is then nearly filled with boil- 
ing water in which is dissolved 1 teaspoonful 
of lactic acid (U. S. P.) and 3 level table- 


spoonfuls of cane sugar. As soon as this solu- 
tion is cold, it is mixed slowly, being stirred 
constantly, with the unsweetened evaporated 
milk. In order for the lactic acid to exert a 
bactericidal effect, it is recommended that the 
mixture be kept for 6 hours, preferably, though 
not necessarily, in a cold place before being 
fed in required amounts to the infant. In 
order to prevent curdling, the mixture should 
not be repasteurized or boiled after it has been 
mixed. 

In conjunction with the investigations 
by Rothey, the clinical experience of L. 
A. Scheuer {Ibid, 7:468 (Oct.) 1935) 
in the use of lactic acid milk for the 
prevention of summer diarrhea is of par- 
ticular interest. This report is from 
the New York Foundling Hospital. In 
each year from 1910 to 1930, inclusive, 
there were a variable number of cases of 
summer diarrhea with a high mortality 
rate. This occurred notwithstanding an 
adequate, clean milk supply with a low 
bacterial count. From 1931 to 1934, 
inclusive, 403 malnourished infants under 
6 months of age were fed a powdered, 
whole lactic acid milk mixture, contain- 
ing a total carbohydrate content of 7 
per cent, and 0.3 per cent, lactic acid. 
Each infant received less than 50 calories 
per pound of body weight per day. In 
this 4 year period there were no instances 
of summer diarrhea among the 403 in- 
fants who were fed this type of lactic 
acid milk mixture. 

Satisfactory experience in the use of 
buffered lactic acid evaporated milk for 
the feeding of infants, particularly in 
the case of premature and congenitally 
debilitated infants, is reported by F. S. 
Smyth and S. Hurwitz (J. A. M. A. 
105:789 (Sept. 7) 1935). The buffer 
solution consists of 15 c.c. (% ounce) 
of lactic acid, 20 c.c. (5 drams) of 10 
per cent, solution of soditun hydroxide 
and water to a total 500 c.c. (1 pint). 
This is made up as a stock solution. 
Equal parts of this mixture and of evap- 
orated milk, to which is added 10 per 
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cent. Karo syrup, is used as the feeding 
formula. This formula has a caloric 
value of 110 calories per lOO c.c. The 
/>H value is 4.2, approximately the 
hydrogen ion concentration of gastric 
juice at the time of optimum digestion 
in an infant being fed cow’s milk. 

It is claimed that this buffer formula 
maintains a more adequate acidity than 
that of the usual lactic acid formula. In 
addition to having a smaller curd than 
nonacid milk, it is claimed that it tends 
to inhibit the growth of B. coli in the 
upper intestinal tract and in the stomach. 
According to the authors’ experience, 
this milk is well tolerated in the first 
weeks of life, and infants fed on this 
mixture have a lower initial loss of 
weight, regain their birth weight more 
rapidly, and have a lesser degree of 
icterus neonatorum. It is recommended 
in particular for prematures and for con- 
genitally debilitated infants. 

CEREALS. — M. L. Blatt and I. E. 
Schapiro (Am. J. Dis. Child. 50:324 
(Aug.) 1935) have studied the influence 
of the special cereal mixture, described 
by Tisdall, Drake and Brown on a group 
of institutionalized infants, ranging in 
age from birth to 3 years. This cereal 
mixture (Meade’s Cereal) is rich in 
vitamins and mineral elements. The 
children were divided into 2 groups as 
nearly equal in age, sex, race, social 
status, body build and management as 
selection would permit. Both groups 
received the usual diets for their respec- 
tive ages with the exception that one 
group received this special cereal mix- 
ture, while the control group received 
the commonly used cereals. Their obser- 
vations showed that the group fed the 
special cereal mixture exceeded the con- 
trol group in weight, total length, stem 
length, and circumference of the chest 
and head. From the records of dentition, 
it was shown that those fed the special 
cereal mixture had an earlier eruption 
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of teeth. The hemoglobin values were 
higher in that group receiving the special 
cereal mixture. Xo relationship could be 
shown between the constitutional index 
and the incidence of infection. 

ALLERGY. — According to B. Rat- 
ner (J, A. M. A. 105:934 (Sept. 21) 
1935), hypersensitiveness or allergy- to 
milk is of more frequent occurrence than 
is generally realized. The soluble whey 
proteins of raw cow’s milk, lactalbumin 
and lactoglobulin, are most often respon- 
sible for the allergic manifestations; 
casein plays a negligible role. Ratner 
believes that allergj' is acquired and not 
inherited and thus is controllable by pre- 
ventive measures. The recommended 
treatment is elimination of raw milk 
from the diet, replacement of it by de- 
natured milk, and the establishment of 
tolerance by the slow and gradual intro- 
duction of raw milk. Ratner summarizes 
the treatment and prevention of milk 
allergy as follows : 

Prevention. — 1. By advocating the 
taking of moderate amounts of milk 
during the period of pregnancy and the 
avoidance of excessive indu'^gence in raw 
milk during the latter months of gesta- 
tion, so as to avoid the possibility of 
inducing congenital sensitization. If 
milk is desired in more than moderate 
amounts, a portion should be in the form 
of denatured milk. 

2. By avoiding isolated feedings of 
raw cow’s milk to the breast-fed infant 
during the newborn period. 

3. By giving no raw cow’s milk 
during convalescence from disease and 
during and after gastrointestinal dis- 
turbances. 

4. By refraining from the use of ex- 
cessive and exclusive milk diets. 

5. By eliminating the use of injections 
of milk for nonspecific therapy. 

'Treatment. — 1. The elimination of 
all raw milk from the diet, including 
milk used in the preparation of foods. 
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2. The substitution of a milk subj ected 
to intense and prolonged heat in a 
liquid state. 

3. The gradual immunization of the 
patient by the oral administration of 
minute amounts of raw milk, with the 


continued use of the denatured milk 
throughout the entire period. 

4. The final substitution of adequate 
amounts of raw milk, which must then 
be taken continuously in moderate 
amounts. 


INFANT MORTALITY 

By Waldo E. Nelson, A.B., A.M., M.D. 


In recent studies, Bakwin and Bakwin 
showed that infants who had medical 
supervision during their first weeks of 
life, had a greater increase in body weight 
and total body length in contrast to a 
group of nonsupervised infants. Both 
the rates of illness and of mortality 
were higher in the undergrown infants. 

In Clifford’s efforts directed toward 
the reduction of neonatal mortality, he 
stressed the importance of delaying birth, 
if possible, until the fetus approaches 
the average birth weight. This is ex- 
tremely important, since 50 per cent, of 
neonatal deaths occur in premature in- 
fants. He has developed an x-ray 
technic for the determination of the 
occipitofrontal diameter of the fetal 
head. From this measurement it is pos- 
sible to determine the relative age and 
weight of the infant. In regard to the 
effect of the method of delivery and of 
morphine administration to the mother 
upon premature mortality, Clifford ob- 
served that the lowest mortality occurred 
when the infant was delivered by appli- 
cation of low forceps after a wide episi- 
otomy had been made. Administration 
of morphine to the mother within 4 
hours of birth greatly increased the 
mortality rate. 

The provisional infant mortality rate 
for 86 large cities in the United States 
in 1935 was 49 per 1000 live births 
(Pub. Health Rep. 51:112 (Jan. 31) 
1936). In 1934, the rate was 55 for 
this same group of cities. With the 


rapid decline in the birth rate, the need 
for efforts directed toward the reduction 
of infant mortality is becoming increas- 
ingly important. While there has been 
marked reduction in the mortality rate 
after the first month of life, there has 
been little change in the mortality rate 
during the newborn period for the past 
30 years or so. F. L. Adair and E. L. 
Potter (Am. J. Pub. Health 26:281 
(Mar.) 1936) point out that there has 
also been practically no change for the 
rate of stillbirths since vital statistics on 
this subject have been collected. They 
emphasize that attempts to lower the 
neonatal death rate cannot be made with- 
out also attempting to lower the still- 
birth rate, since deaths in both groups 
are frequently due to the same funda- 
mental causes. The points enumerated 
for the prevention of antenatal, intra- 
natal and neonatal deaths are : Better 
prenatal hygiene, immediate and appro- 
priate treatment of toxemia, correction 
of malpresentation, appropriate treat- 
ment of cases of contracted pelvis, pre- 
vention of onset of labor until as near 
term as possible, more skilled obstetric 
technic and better immediate care of the 
newborn child, especially those bom 
prematurely. 

With so much emphasis foscused upon 
the neonatal period, there may be a 
tendency to neglect or at least to be 
satisfied with the progress which has 
been made in the reduction of mortality 
after the first month of life. The great 



ACUTE INFECTIOUS DISEASES. 


587 


need in this respect is education of the 
masses in ordinary hygienic measures. 
This includes such factors as a non- 
contaminated food supply which is 
nutritionally adequate, isolation of all 
infectious diseases, no matter how trivial, 
and adequate rest. Education of this 
nature is best done individually and 
should be part of the service of tlie 
general practitioner or pediatrician and 
the public health nurse. The value of a 
systematic campaign is illustrated by the 
report of the Public Health Federation 
of Cincinnati for August, 1936. In 
a selected area of the congested portion 
of the city, adequate home supervision 
by a group of graduate nurses was pro- 


vided during the summer months for 2 
consecutive years. Each home in which, 
there was an infant under 2 years of 
age was visited at least once a week. Any 
child under observation who had evi- 
dence of illness was visited at more 
frequent intervals, and when necessary, 
was hospitalized. The two factors which 
seemed most important in this program 
were : home instruction of the mothers 
in proper care and feeding of the infants 
and the early recognition and treatment 
of enteritis. Xot only was the mortality 
rate from enteritis decreased in this area 
as compared with previous years, but the 
rate was lower than that of the adjacent 
and corresponding sections of the city. 


ACUTE INFECTIOUS DISEASES 

By Robert A. Lyon, A.B., A.M., M.D. 


The application of strict quarantine 
rules reduces the availability of a pedia- 
tric hospital for the admission of patients 
for many days throughout a year. The 
rigidity with which such regulations 
were followed in hospitals in different 
localities was investigated by C. Keresz- 
turi, D. Hauptman, W. H. Park and F. 
Bartlett (J. Pediat. 8: 166 (Feb.) 1936) 
and found to vary considerably. As an 
experiment, they replaced quarantine and 
aseptic technic in their hospital for a 
period of 3 years with the administration 
of specific convalescent serum for one- 
half of the group of children exposed 
to a contagious disease and left untreated 
the other half of the group to serve as 
a control. Their hospital had space for 
63 beds which were separated from each 
other by glass partitions. In the sum- 
mary of their investigation, they reported 
that no secondary cases of German 
measles, whooping cough or scarlet fever 
occurred during the 3-year period and 


the incidence of cross infections of 
measles and mumps was reduced, but 
the spread of chickenjx^x was not af- 
fected by the use of the serum. Only 
47 per cent, of 1717 children admitted 
to the hospital were susceptible to the 
contagious diseases to which they were 
exposed and 4.6 per cent, of this number 
contracted a contagious disease from 
exposure in the hospital. It was con- 
cluded that the replacement of quaran- 
tine regulations by other measures did 
not seem to increase the rate of cross 
infections in the children’s wards. The 
disadvantages of the quarantine rules 
were thought to be greater than the bene- 
fits of their use. During the time that 
the quarantine rules were disregarded, 
the hospital became available for 462 
days more than under the previous 
regime of adherence to the regulations 
and this allowed additional facilities for 
the care of patients, training of the staff, 
and increased the monetary income. 
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JUVENILE DELINQUENCY 

By Robert A. Lyon, A.B., A.M., M.D. 


The relationship of mental retardation 
to juvenile delinquency has been re- 
viewed recently by E. T. Glueck (Ment. 
Hyg. 19:549 (Oct.) 1935). In a series 
of 1000 male juvenile delinquents ap- 
pearing before the Boston Juvenile Court, 
about 30 per cent, were feebleminded 
with intelligence quotients of 70 or 
below. These figures were comparable 
to those obtained from a study of 3600 
children in which mental retardation was 
found more frequently in delinquents 
than in normal children. A comparison 
of the patients who were low in mentality 
and those who were normal or higher in 
mentality indicated that the delinquent 
cliildren with low mental levels had been 
arrested as frequently, at as early ages, 
and as soon after the first delinquent act 
as had more intelligent children. These 
statistics indicated that previous state- 
ments were incorrect, which implied that 
children of low intelligence were more 
prominent in such studies of delinquency 
because they had been apprehended more 
readily. 

Children of low intelligence were 
found to come from families which 
were lower than average in mental de- 
velopment, and the parents of these 
patients were found to have married 
at an early age and had had less school- 
ing than the parents of more intelligent 
children of the delinquent groups. The 
parents of the juvenile delinquents of 
low intelligence were more frequently 
employed in unskilled types of labor 
than the parents of the other children; 
poverty was a greater factor among 
them; their homes were more crowded 
and less attractive; the families were 
larger ; there was less afiFection and 
discipline in the families ; broken homes 
were more frequent, and their homes 
were more often located in noisy neigh- 


borhoods in which crime was frequent. 
In regard to the boys themselves, it 
was found that those with the lower 
intelligence were susceptible to sugges- 
tion, had poor emotional control, but 
had a less abnormal ideation than the 
boys with normal mentality. Their 
physical development was not as good 
and, of course, they had not done as 
well in school as the children in higher 
intelligence levels. Children of the 
lower intelligence levels had belonged 
to fewer clubs or organizations and had 
entered the skilled trades in smaller 
numbers than had the more intelligent 
boys. The 2 groups resembled each 
other in the size of their families and 
in incidence of foreign born parents. The 
delinquents of each group were appre- 
hended at about the same age, the aver- 
age time of the first offence being about 
9 years. The homes of both types of de- 
linquents were inadequate, disturbances 
of family life and the lack of disciplinary 
measures were common in both groups 
and social agencies had been compelled 
to give relief to both groups in about the 
same proportion. Therefore, the en- 
vironment of the children in the 2 groups 
had been somewhat the same and it was 
the opinion of the author that, although 
mental deficiency could not be assigned 
as the cause of delinquency, it certainly 
was a complicating factor, and when 
it occurred in an individual placed in 
unfavorable surroundings, it would tend 
to lower his resistance to asocial behavior. 

Treatment seemed to depend consider- 
ably on the type of delinquent child, 
and in this respect the school had con- 
siderable influence in the determination 
of his behavior. Institutionalization 
was necessary for certain delinquents of 
low intelligence levels, especially for 
those who had such an unstable emotional 
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cir psychopathic make-up that they might 
be dangerous to society. About one-third 
of the group of mentally defective de- 
linquents had been referred to institu- 
tions and only about one-tenth of the 
number of delinquents of higher intel- 
ligence had seemed to require this type 
of treatment. For the remainder of the 
children, the best treatment seemed to 
be close supervision. The detection 
of the onset of delinquent behavior is 
necessary so that early observation and 
treatment may be instituted. The schools 
should be equipped to detect the children 
with mental deficiency in the early grades, 
to arrange for specialized types of in- 
struction leading to a careful selection 
and training for their vocational life, 
and should try to prevent the formation 
of antisocial habits. The training, how- 
ever, should not be limited to the school, 
but should include supervision of the 
child at home and the planning for his 
leisure time so that he will be constanly 
occupied in a favorable environment. 

The problem of the defective de- 
linquent has been discussed recently by 
M. Harrington (^Ihid. 19 : 429 (July) 
1935). Environmental factors which are 
in a large part responsible for delinquent 
acts of the mental defective seemed to 
arise in the home, neighborhood, school, 
and conditions of employment. The pos- 
sibility of influencing the conditions of 
any of these places except the schools, 
seemed very remote unless by some 
widespread social and economic changes. 
Children in rural districts are less af- 
fected by environment, especially of the 
neighborhood and conditions of em- 
ployment, than are the children and 
young adults of the city, because on the 
farm, the opportunities for work are 
more plentiful, the type of work is more 
adapted to low intelligence levels, and 
the neighborhoods are not so apt to con- 
tain influences which would lead such an 
individual into crime. The schools must 


assume the burden of resyicnsibility for 
preventing delinquent acts by tlie defec- 
tive children. By mean.s of ungraded 
classes and special instruction, the de- 
fective child has been able to profit from 
his education, but Harrington believes 
that the mentally retarded child should 
also have (1) more adequate recrea- 
tional facilities to help his physical and 
mental development and to eliminate the 
possibility of association with other 
persons with criminal tendencies; i'2) 
psychiatric service to take care of 
special problems; and (3) vocational 
guidance to train the defective and plan 
for employment or some profitable 
occupation. 

Another study of the intelligence of 
a group of young adult delinquents was 
made by G. E. Hill (J. Juvenile Research 
20:20 (Jan.) 1936 >. The Anny Alpha 
test was given to 1285 inmates of an 
institution ranging in age between 16 and 
26 years. Very few were feebleminded 
and the average scores were in the dull, 
normal levels which placed the majority 
of the delinquents above the mental 
levels of the men drafted for the army. 
No definite relationship between the 
intelligence and the age of tlie patient 
at time of commitment to the institution 
could be established, nor w'as there any 
relationship between intelligence and the 
type of crime committed. The white 
boys were more intelligent than the 
negroes and first offenders were less 
intelligent, as a rule, than those who 
had committed several delinquent acts. 
Boys with low intelligence had been re- 
tarded in their advancement in school 
and apparently there had been many 
handicaps to their success and achieve- 
ments in their school life. A proper 
adjustment of the child to his surround- 
ings and to his life work is very neces- 
sary, and the author believes that the 
school could do a great deal in adjust- 
ing the program of such a child so that he 
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would be more satisfied and better trained 
to take his place in the community. 

The hearing ability of 480 boys be- 
tween the ages of 8 and 17 who had 
been committed to an institution because 
of some behavior problem, was tested 
by M. Molitch {Ibid. 20:15 (Jan.) 
1936). The intelligence levels of one- 
fourth of the group were subnormal and 
about one-half of the group were in 
the lower normal ranges. Impairment 


of hearing was most frequently en- 
countered in children with other physical 
defects, such as chronic otitis media, 
congenital syphilis, endocrine disturb- 
ances, and in children who could not read 
well. About one-half of the number of 
children with slight impairment of hear- 
ing were unaware that such a condition 
existed. Defective hearing was thought 
to have some influence on the behavior 
and adjustment of the children. 


MALNUTRITION IN CHILDREN 

By Waldo E, Nelson, A.B., M.D. 


GROWTH CHART.— A chart for 
the plotting of a graphic record of 
growth in children from 1 to 19 years 
of age has been described by L. M. 
Bayer and H. Gray (Am. J. Dis. Child. 
50:1408 (Dec.) 1935). Chart I illu- 
strates the set-up of this graph. In this 
chart the average height and weight of 
each age is shown by a solid dot, with 
the age indicated beside it. Each vertical 
bar represents a variation of height for 
age of plus or minus twice the standard 
deviation, or the range which is ex- 
pected by chance to include 96 per cent, 
of normal children of race and environ- 
mental advantages similar to those of the 
children from whom data for the dia- 
gram were derived. The expected devia- 
tion of weight for height is shown by the 
open stream which is delimited by 2 
smoothed curves through points repre- 
senting values of plus or minus twice 
the standard deviation of weight for chil- 
dren of several statures. The area in 
the lower right hand corner is set aside 
for numerical entries. 

In plotting, each pair of values for 
stature and weight is registered as a 
circle and each pair for stature and 
bicristal diameter as a cross, with the 
age expressed in years and months be- 
side them (see Chart II). It should be 


noted that the scales for bicristal di- 
ameter are graduated unevenly. This is 
done so that the average bicristal di- 
ameter for each age will coincide roughly 
with the average weight for that age. 
In the evaluation of the bicristal diameter 
in relation to stature, if the build is 
normal, the cross is expected to lie near 
the circle or not distant by more than 
one-half the width of the open area, but 
if, for example, the cross is near the left 
border of the stream while the circle is 
near the right (even though both are 
within the limits of normal values), the 
weight may be considered too high for 
the bony build. The authors point out 
that for very plump children, the bi- 
cristal diameter may be used only with 
reservations as a criterion of build, 
since, when there is much fat over the 
bony eminences, this measure has ques- 
tionable value for the prediction of 
weight. 

NUTRITIONAL EDEMA. — The 

observations of K. Dodd and A. S. 
Minot (J. Pediat. 8:442 (Apr.) 1936) 
show that generalized edema secondary 
to nutritional disturbances and unassoci- 
ated with cardiac or renal disease is 
fairly common in infancy and childhood. 
This type of edema is most characteris- 
tically associated with malnutrition. The 
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poor state of nutrition may result from 
chronic or protracted disease. However, 
in the authors’ experience the most com- 
mon cause of this type of edema was 
a diet grossly inadequate in total calories 
and in protein. There is a marked de- 


5*.H 

On the assumption that many of the 
poorer children in the clinic might have 
milder degrees of the same nutritional 
deficiency which had not resulted in 
manifest edema, Dodd and Minot (Ibid. 
8 : 4c2 ('.\pr. ) 1936) determined the 



Chart I. — Graph showing^ range o£ values for height and weight for boys of from 1 to 19 
years. (Bayer and Gray : Am. J. Dis. Childhood.) 


crease of serum protein, especially the 
albumin fraction. Unless the primary 
disease is of a nature to preclude re- 
covery, treatment with an adequate 
diet, and if necessary, supplemented 
with transfusions of blood, results in 
restoration of normal serum protein 
and a prompt reduction of the edema. 


serum protein level of 500 children in 
their out patient dispensary. The 
general level of serum albumin in this 
group, even in the absence of acute or 
chronic illness, was somewhat below 
that of a normal control group. The 
authors interpret this as evidence of a 
nutritional disturbance analogous to sub- 
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clinical vitamin deficiency. A few of 
these children had edema when first 
seen. Several of the sick and dehydrated 
children developed edema following the 
administration of moderate amounts of 


protein is common among the poorer 
children in the community studied. The 
diet which is low in total calories and 
in protein is probably the cause of the 
deficiency. 



Chart II. — Graph for a very tall, well-nourished boy. The plot for height shows that at 
age of 2 years the boy was of average stature but since that time he had grown always rela- 
tively taller: At age of_ 7 his height was at level of average boy of 8; at 10, at that for a 
boy of 12, etc_. It remained, however, within the expected variation for his age until time of 
plotting last circle, when at the age of 17 he was taller than 96 per cent, of boys of 17 and 
even of 19. Curve for weight shows that boy was somewhat heavy, being definitely overweight 
between ages of 1^ and 3 years, bnt that position of circles for weight approached middle of 
stream in adolescence. Crosses for bicristal diameter show that bony breadtb was about tbat of 
average throughout period of observation. (Bayer and Gray: Am. J. Dis. Childhood.) 


parenteral saline solution. Such children 
seemed predisposed to the development 
of edema, especially in the presence of 
infection. This work indicates that a 
chronic lowgrade deficiency in serum 


DENTAL CARIES.— P. Jay (J. 
Pediat. 8 : 725 (June) 1936), in sum- 
marizing his paper on the problem of 
dental caries in relation to bacteria and 
diet states : “It is true that the problem 
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of dental caries is still unsolved, but 
certainly the atmosphere is becoming 
somewhat clarified. W’e have been a 
bit sidetracked by the revolutionaiy* con- 
tributions made by nutrition. It is be- 
coming quite evident that caries suscepti- 
bility is not determined by the structure 
of the tooth. The rate of caries destruc- 
tion is verj^ likely influenced by the 
nature of the tooth, but we have ample 
evidence to state definitely under favora- 
ble environmental conditions, the most 
resistant teeth become carious and poorly 
calcified, hypoplastic teeth remain caries- 
free if conditions favorable to caries 
production are not present. 

‘‘There is considerable evidence that 
these conditions are reflected in the 
character of the oral flora. If the lacto- 
bacilli are numerous, caries will invari- 
ably follow, regardless of the quality of 
the tooth structure. The conditions 
which determine the ability of these 
organisms to survive are evidently not 
influenced by the calcium, phosphorus, 
or vitamin content of the diet. A pro- 
tective diet, so far as caries is concerned, 
need not even be nutritionally adequate 
if it is low in sugar. In most cases the 
oral lactobacilli may be inhibited by the 
depression of the carbohydrate in the 
diet, although some individuals who seem 
to be hereditarily immune to caries, 
remain free of these organisms regard- 
less of the amount of sugar consumed. 
We are as yet unaware of the nature 
of this protective factor except that it 
has a very striking effect on the welfare 
of the lactobacilli.” 

VITAMIN A.— A clinical study to 
determine whether vitamin A has any 
prophylactic value in the prevention 
of infection in children has been con- 
ducted by I. F. Gittleman and A. S. 
Wiener (J. Pediat. 7:81 (July) 1935). 
It is generally agreed that gross vitamin 
A deficiency in animals and human 
beings is associated with increased 


susceptibiliU' to spontaneous infections, 
which may be evident before other ex- 
ternal signs of deficiency make their 
appearance. In order to test the protec- 
tive value of vitamin in a group of 
children, the authors divided the chil- 
dren of an orphanage into 3 groups. In 
one group the diet was supplemented 
with halibut-liver oil and in the second 
with viosterol. The third group served 
as a control. There were no significant 
differences in the incidence of infection 
in these tliree groups. The authors con- 
cluded that the incidence of infection in 
children receiving such a regimen is, 
therefore, dependent on factors other 
than the dietarj* one investigated. 

VITAMIN A DEFICIENCY.— In 
a clinical and anatomic study of avita- 
minosis A among the Chinese, L. K. 
Sweet and H. J. K'ang ( Am. J. Dis. 
Child. 50:699 (Sept.) 1935) present 
not only a summaiy of their own ex- 
perience, but an excellent review of 
the literature on vitamin A deficiency. 
The authors emphasize the fact that, 
unlike experimental animals on well- 
controlled diets, these patients were 
almost always suffering from multiple 
deficiencies. iNIany of their patients 
had well-developed evidence of other 
deficiency diseases. Thus, it was im- 
possible for them to draw definite con- 
clusions in regard to which of the 
changes were actually due to the defici- 
ency of the fat soluble A factor and 
which to associated disturbances. How- 
ever, since keratomalacia or xeroph- 
thalmia was a prominent feature in each 
of the cases, and since the general sj-nip- 
toms were not those usually associated 
with other knowm deficiencies, they were 
assumed to be due in large part to the 
lack of vitamin A. The most striking 
feature of avitaminosis A observed bj' 
the authors was the great variability in 
the pathologic processes and in the 
symptoms of the disease. 
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Etiology . — The disease is essentially 
one of early life. Chart III shows the 
age incidence for their series. Of 64 
patients below the age of 5, 30 were 
less than 1 year of age, and of these 22 
were less than 6 months of age. The 
increased incidence in the second and 
third decades is explained by the number 
of soldiers and apprentices seen with the 
disease. These persons are underpaid, 
poorly fed and are subjected to long, 
hard hours of w'ork. 


tissues. These changes consist of sub- 
stitution of keratinized stratified squam- 
ous epithelium for normal columnar or 
nonkeratinized stratified squamous epi- 
thelium. Such changes are observed in 
various parts of the genitourinary tract, 
the respiratory tract, the alimentary tract, 
and in the eyes and paraocular glands. 
Other changes consist of atrophy of 
glandular organs, emaciation and local- 
ized edema of the testes and of the 
salivary glands. Sterility is a constant 
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Chart III. Showing age incidence hy 5-year periods in 203 cases of avitaminosis A. 
(L. K. Sweet and H. J. K'ang • Am. J. Dis. Childhood.) 



Sex seemed to be of no significance in 
the causation of the disease. 

Diet is the chief causative factor. If 
there is an insufficient utilization of 
vitamin A from any cause whatsoever, 
over a period of time long enough to 
deplete the body stores of this factor, 
the disease becomes manifest. Insuffici- 
ent vitamin A may be due to : ( 1 ) food 
poor in vitamin A ; (2) deficient absorp- 
tion of vitamin A (digestive disease) ; 
(3) increased consumption of vitamin 
A either during rapid growth or during 
a severe disease. 

Pathology . — As shown by the work 
of Wolbach and Howe, the specific 
changes in the tissue in vitamin A defici- 
ency affect primarily the epithelial 


finding in rats fed diets deficient in 
vitamin A. 

Dryness and scaliness of the skin is a 
common finding in avitaminosis A. 
Frazier and Hu were the first to describe 
a peculiar papular lesion with this dis- 
ease (see Fig. 1). Microscopically, these 
lesions consist of small or large papules 
arising from the pilosebaceous follicles. 
The openings of the follicles are plugged 
by masses of cornified epithelium. There 
is marked hyperplasia of the adjacent 
epidermis and the interpapillary processes 
are greatly enlarged. The cutis vera 
around these follicles shows a chronic 
and inflammatory reaction and there is 
also marked atrophy of the sebaceous 
and sweat glands. In the series ob- 
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served by Sweet and K'ang. lesions of 
the eyes were the most frequent finding. 
These lesions started as keratinization of 
the cornea and conjunctiva with disap- 
pearance of mucous cells. The epithe- 
lium of the cornea was hyperplastic and 
thickened. The corneal stroma showed 
first edema and then necrosis. This was 
followed by ulceration and secondary 


rO of the ca>ea rh^erwd. The onset of 
thit crtinplaint i> in-irliou.' and may be 
present for week> or even iiKjnths Ix:- 
fore the appearance of other symptoms. 
If thi^^ symptom i.s mi.'.sed, however, 
there are few or no warning signals in 
the e\'es until the evidence of intolve- 
ment becomes grossly apjiarent. At such 
a time, the patient comidains of pain. 



Fig. 1. — Papular hyperkeratotic cutaneous lesions associated with avitominosis A in a youth 
17 years old. Three months after appearance of these lesions night blindne.ss and keratomalacia 
developed. (Courtesy of C. N. Frazier.) (Sweet and K’ang: Am. J. Dis. Childhood.) 


bacterial infection. Perforation of the 
corneal ulcer occurred frequently, and 
in a few cases led to panophthalmitis. If 
treatment was instituted before perfora- 
tion took place, the ulceration some- 
times healed but there w'as always a 
permanent scar. 

Of 17 patients who came to autopsy, 
epithelial metaplasia was present in the 
larnynx or trachea in 8 ; in the esophagus 
in 5 ; and in the urinary system in 3 of 
the cases. 

Symptomatology . — The ocular symp- 
toms were the most striking. Hemera- 
lopia or night blindness was present in 


lacrimation, redness of the eyes and 
photophobia- These symptoms usually 
occur almost simultaneously and the on- 
set is sudden. This is followed by 
failure of vision, usually associated with 
a spreading white spot on the cornea. 
Secondary infection occurs early. 

The general symptoms were not so 
characteristic. Loss of weight was a 
subjective symptom in only 10 per cent, 
of the cases. However, nearly all were 
already poorly nourished before the on- 
set of the symptoms. Loss of appetite 
was about as common as loss of weight 
and usually was associated with it. Diar- 
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rhea, fever and cough were frequent 
complaints. In many instances diarrhea 
could be accounted for on the basis of 
primaiy* dysentery or some other nutri- 
tional disturbance. Constipation was a 
rare complaint. There were several other 
s^-mptoms less frequently encountered 
but definitely associated with avitami- 
nosis A, such as headache, hoarseness of 
the voice, vomiting and general weakness. 

Findings on physical examination have 
been described under pathology. 

Diagnosis. — In older children and 
adults, incipient night blindness is the 
earliest detectable sign. Methods for 
detecting this have been devised by 
Birch-Hirschfeld and by Jeans and Zent- 
mire. In young infants, it is practically 
impossible to detect loss of adaptation 
to dark. Blakfan and Wolbach suggest 
examination of the urine, of tracheal 
secretions or of scrapings from the nose 
and eye. In any of these the demonstra- 
tion of comified epithelial cells is pre- 
sumptive evidence of avitaminosis A, 
especially in chronically ill, debilitated 
infants. However, the finding of ab- 
normal numbers of cornified epithelial 
cells in the urine is unusual and its ab- 
sence cannot be relied upon to exclude 
vitamin deficiency disease. Tracheal 
secretions are very difficult to secure for 
examination. The authors have been 
unable to differentiate by staining be- 
tween the cells obtained by scraping 
the buccal mucosa of normal patients 
and that of patients with advanced kera- 
tomalacia. They were able to get more 
satisfactory evidence of cornified epi- 
thelial cells in the nasal scrapings. 

In the earliest cases a slight haziness 
or loss of luster of the conjunctiva was 
observed. Scrapings made by sweeping 
a small spatula lightly across the con- 
junctiva at this time will show kera- 
tinizing epithelial cells. When properly 
stained these scrapings may be shown 
to contain B. xerosis and pneumococci. 


The authors believe that this offers one 
of the most reliable methods of early 
diagnosis of avitaminosis A. 

The practical use of the photometer 
test for dark adaptation in the detection 
of vitamin A deficiency is illustrated 
in the report of P. C. Jeans and Z. 
Zentmire (J. A. M. A. 106:996 (Mar. 
21) 1936). Using this test, the authors 
found that 26 per cent, of a rural group 
and S3 per cent, of a village group of 
Iowa children had evidence of vitamin 
A deficiency ; in an urban group the pro- 
portion for the higher economic level 
was 56 per cent., for the middle level 
63 per cent., and for a low economic 
level 79 per cent. Of the 78 village and 
rural children who were deficient in 
vitamin A and who continued under 
observation, all except three developed 
normal dark adaptation after a period 
of vitamin A or carotin ingestion. 

Treatment. — General measures con- 
sist in giving vitamin A in adequate 
dosage. This may be supplied from such 
foods as liver, milk, butter, eggs, animal 
fats (except pork fat) and fresh green 
vegetables. Artificially it may be given 
as cod-liver oil, 15 c.c. (% oz.) or more 
a day being used. Successful treatment 
has been reported by the use of carotin. 
When there is evidence of complete lack 
of absorption of the vitamin from the 
gastroenteric tract, it may be given 
parenterally. 

VITAMIN C DEFICIENCY.— 

Diagnosis. — An instance of congenital 
scurvy is reported by D. Jackson and 
E. A. Park (J. Pediat. 7:741 (Dec.) 
1935). The baby died when 20 days of 
age. The clinical diagnosis was acute 
bilateral otitis media and mastoiditis ; 
acute, severe, nutritional disturbance ; 
acidosis and pyocyaneous septicemia. 
The diagnosis of scurvy was made at the 
autopsy. When the ribs and femur were 
sectioned, hemorrhages were observed 
just beneath the line of ossification and 
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it was noted that the condition was 
''much like that seen in scurvy/' Xo 
subperiosteal hemorrhage was present. 
X-rays of the bones denuded of soft 
parts after death were taken but were 
not pathognomonic of scurvy. This does 
not seem significant^ since the disease 
must reach considerable development in 
the skeleton before characteristic changes 
are discernible in the x-ray picture. The 
proof of scurvy was established by histo- 
logic examination. An interesting ob- 
servation was that the severity of the 
lesion at the various cartilage shaft 
junctions corresponded with the rate 
of growth. If the rate of grov^iih was 
slow enough at the end of a bone, the 
signs of the disease did not appear. 

It is important to note that the mother 
of this infant had a markedly inadequate 
diet during her pregnancy and was ad- 
mitted to the hospital 2 weeks post- 
partum for a hip complaint, which pre- 
sumably might have been a lesion of 
scurvy. 

X-ray changes in the long bones which 
make it possible to diagnose scurvy 
somewhat earlier than previously are 
described by E. A. Park, H. G. Guild, 
D. Jackson and M. Bond (Arch. Dis. 
Childhood 10:265 (Aug.) 1935). Their 
description of the changes at the wrist 
are as follows : 

Wrists (Fig". 2). — (The x-ray films were 
taken with the forearm supinated.) At the 
wrists the most common early sign of the 
disease was a defect of the outer corner of the 
lower end of the radius. In its earliest de- 
velopment it appeared as scarcely more than a 
fuzziness of the cortex and the slightest rare- 
faction of the neighboring cancellous tissue. 
The cortex was so thin that it was almost in- 
distinguishable or seemed to be lacking alto- 
gether. The general effect was to make the 
corner appear indistinct (Fig. 2, a and k). 
When the lesion was further developed the 
defect became definite. It then most commonly 
took the form of a cleft or crevice just under- 
neath the lattice.* The cleft included the 
cortex as well as the shaft. It showed various 
degrees of development in different cases. In 


some the cleft was so as to ob- 

servation until especially looked for ^ Fig. 2, b u 
In others it extended a short di'^tance into the 
substance of the bone or even halfway across 
(Fig. 2, m). In still otliers, the corner had the 
appearance of having been torn away frr»m 
the body of the shaft (Fig, 2. e. f, g, and h». 
The torn part was the lattice ; the tear had 
occurred through a rarefied zone which could 
be seen extending beyond the detached frag- 
ment. Instead of a cleft, the outer corner was 
marked in some bones by a triangular area of 
rarefaction. The cortex adjacent to this ap- 
peared extremely thin. The normal contour 
of the bone was preserved (Fig. 2, i and ki. 
In some cases the outer corner appeared 
rounded and thrust out l^eyond the outer end 
of the lattice and greatly rarefied. The authors 
have called this phenomenon *'hagging*^ (Fig. 
2, I). 

The inner angle of the radius was affected 
similarly to the outer angle (Fig. 2 i), but 
seems much less liable to injury. 

The changes in the ulna were more varied 
than in the radius. Either corner or both 
were involved (Fig. 2, i, g, and k). The 
cortex appeared thin or absent and the adja- 
cent cancellous tissue rarefied. The rarefac- 
tion was slight and limited to the corner, or 
assumed a triangular shape and extended some 
distance into the substance of the shaft (Fig. 
2, k) . A crack or cleft was often present 
(Fig. 2, c and j), or the corner appeared torn 
off (Fig. 2, a and g). The lower end of the 
ulna was frequently cupped (Fig. 2, d, e, g, i, 
I, m and n) ; if the cortex which forms the 
sides of the cup w^as thin, the appearance in 
the x-ray film was that of a halo (Fig. 2, d 
and h). Halo formation is certainly not char- 
acteristic of scurvy, though it was well marked 
in a number of their cases. In one case the 
lower end of the ulna showed a spicule shaped 
like a thorn protruding from the rim of the 
cup (Fig. 2, o). 

When the radius and ulna were viewed to- 
gether, relationships were noted which seem 
worth mentioning- In some instances the lat- 
tice was torn off at the outer comers of both 
bones (Fig. 2, f). In others it was torn off 
at the outer corner of the radius and the inner 

^ The lattice is discussed at length in connec- 
tion with the histology of scurvy. It is sufficient 
to state here that the lattice is the framework of 
calcified matrix substance of the cartilage which 
is responsible for the dense shadow at the end 
of the shaft. By “underneath the lattice” is meant 
underneath the dense scorbutic band of shadow 
which lies across the end of the shaft in the 
x-ray film. 
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curner of the ulna. In still others triangular 
zones of rarefaction were present at the outer 
corners of both bones (Fig. 2, i), and in yet 
others, the outer corner of the radius and the 
inner corner of the ulna were both affected 
in this way (Fig. 2, k). In a number of cases 
in which the scorbutic process was probably 
of longer standing, the end of the ulna and 
the adjacent part of the end of the radius ap- 
peared compressed, whereas the outer part of 
the radius showed a cleft as if pulled apart 
(Fig. 2, d, e, m and n). In an extreme case 
the lower end of the ulna had obviously been 
crushed to such an extent that the lattice had 
been absorbed (Fig. 2, e). In another case 
the lattice had been shifted inwards so that it 
overlapped the shaft on its inner aspect (Fig. 
2, m). The carpal and metacarpal bones 
showed nothing characteristic. 

A method for the determination of 
reduced ascorbic (cevitamic) acid content 
of the blood plasma has been described 
by A. F. Abt, C. J. Farmer, and I. M. 
Epstein (J. Pediat. 8: 1 (Jan.) 1936). 
This method is as follows : Five or more 
C.C. of blood are withdrawn from a vein 
and immediately oxalated in a test tube. 
The blood plasma is deproteinized by 
the tungstic acid method of Folin, and 
the filtrate thus obtained titrated against 
sodium 2 : 6 dichlorobenzenoneindophe- 
nol. The authors believe that the values 
thus obtained for the reduced cevitamic 
acid content of the blood plasma parallels 
the intake of vitamin C in the dietary of 
the patient. Blood plasma values less 
than 0.75 to 0.80 mg. per cent, of re- 
duced cevitamic acid are considered as 
evidence of subnormal vitamin C intake. 
It is believed that this method will prove 
to be convenient, rapid and accurate for 
the detection of subclinical scurvy. 

VITAMIN D. — For those who still 
question the need for the addition of an 
antirachitic substance to the diet of in- 
fants, the experiment of H. M. Barrett 
(J. Indust. Hyg. 17: 199 (Sept.) 1935) 
'is of especial interest. Animals fed a 
rachitic diet were exposed to ultraviolet 
irradiation transmitted through varying 
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degrees of «m<»ke crincentration. It wa-r 
found that irrarliation from a quartz 
mercury arc lamp, after pas>age thruuqh 
a concentration of smoke, similar to that 
encountered in the average urban atmos- 
phere, failed to prevent the development 
of rickets in rats fed on this rachitic 
diet. 

Various methods are being used for 
adding vitamin D to cow’s milk for 
infant feeding. M. G. Peterman and E. 
Epstein (Am. J. Dis. Oiild. 50: 1152 
(Nov.) 1935) suggest that there may 
be some merit in adding vitamin A as 
well as D. They have conducted a 
clinical study to determine the anti- 
rachitic potency of evaporated milk to 
which a cod-liver oil concentrate has 
been added. They also studied the pre- 
vention of scurvy in this group of in- 
fants by the use of canned ripe pine- 
apple juice as the sole source of vitamin 
C. The cod-liver oil concentrate was in- 
troduced into the standard evaporated 
milk during the evaporating process so 
that each 14)4 ounce can of evaporated 
milk contained 400 units (U. S. P., Re- 
vised 1934) of vitamin D and not less 
than 3200 units (ET. S. P., Revised 
1934) of vitamin A. Each infant re- 
ceived from 8 to 17 ounces of the evap- 
orated milk per day. No other vitamin D 
preparation was given. The sole source 
of vitamin C was from 1 to 2 ounces ( 30 
to 60 c.c.) of pineapple juice per day 
for each infant. All of the infants made 
normal gains in weight and length dur- 
ing the period of study. No infant had 
any clinical, chemical or x-ray sign of 
rickets or of scurvy during this period, 
except for 5 infants who had some 
questionable clinical signs of rickets early 
in the period; however, there were no 
positive x-ray findings. The clinical and 
chemical findings were normal at the 
end of the period of observation. Peter- 
man and Epstein conclude that by this 
easy administration of cod-liver oil. 
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rickets in this group of infants was pre- 
vented by 228 units of vitamin D daily 
in the form of cod-liver oil concentrate 
in evaporated milk. It is also shown that 
1 ounce (30 c.c.) of canned ripe pine- 
apple juice daily provided adequate pro- 
tection against scurvy until the infants 
were 6 months of age. Two ounces (60 
c.c.) were given after they were 6 
months of age. 

Further data regarding the antirachitic 
value of irradiated evaporated milk 
and irradiated whole milk in the pre- 
vention of rickets in infants is available 
in the reports of M. Rapoport and J. 
Stokes, Jr. (J. Pediat. 8:154 (Feb.) 
1936) and T. G. H. Drake, F. F. Tisdall 
and A. Brown {Ibid. 8:161 (Feb.) 
1936). Rapoport and Stokes observed 
no x-ray evidence of rickets over a 
period of 4% months during which 2 
groups of infants were fed, respectively, 
irradiated evaporated milk containing 
125 U. S. P. units of vitamin D per 14.5 
ounce can and irradiated whole fluid 
milk containing 140 U. S. P. units per 
quart. These children received no other 
antirachitic agents. The authors empha- 
size that although these milks have 
adequate protective powers against 
rickets, they should not be relied upon 
for the treatment of active rickets. Drake 
and his associates observed 103 infants 
whose only antirachitic agent was that 
contained in irradiated evaporated milk. 
In contrast to the observations of Rapo- 
port and Stokes, they observed x-ray 
evidence of mild rickets in 17 per cent, 
of their infants. This, however, was 
not of a sufficient degree to cause an y 
great concern from a clinical standpoint. 
No infant developed moderate or marked 
rickets. 

L. T. Davidson, K. K. Merritt and 
S. S. Chipman (Am. J. Dis. Child. 51:1 
(Jan.) 1936) have. shown that vitamin 
D milk from cows fed irradiated yeast, 
when used in routine feedings as the 


sole antirachitic substance, is inadequate 
for the complete protection of the pre- 
mature infant against rickets. The 
authors suggest that the deficiency in 
vitamin D may be in the first 2 or 3 
months of life, when growth is rapid 
and the intake of milk and consequently 
of vitamin D is insufficient to prevent 
the later development of rickets. This 
later development of rickets, they be- 
lieve, may be due to the deficiency in 
the first months of life. It is suggested 
that the addition of a supplementary 
vitamin D feeding in the early months 
may be sufficient to protect the infant 
completely from rickets. In an attempt 
to answer this question Davidson, Mer- 
ritt and Chipman {Ibid. 51: 594 (Mar.) 
1936) gave a group of 27 premature 
infants 6 drops of viosterol preparation 
which amounted to 3150 XJ. S. P. units 
daily, as the sole antirachitic substance. 
This therapy was started at about the 
eighth day of life. Ten infants remained 
free from rickets clinically. The degree 
of rickets in the other infants was con- 
sistently mild and healed satisfactorily by 
the sixth month. The authors feel that 
the important question to be answered 
is whether it is possible to prevent even 
minor degrees of rickets evidenced in 
this study by beginning vitamin D 
therapy earlier than was done in these 
infants or by increasing the dose in the 
very early days of life. 

Observations on the comparative anti- 
rachitic value of crystalline vitamin D 
administered in milk, corn oil or in pro- 
pylene glycol have been made by J. M. 
Lewis (J. Pediat. 8: 308 (Mar.) 1936). 
The experiment was conducted through- 
out the winter months and 441 young in- 
fants were given 145, 290 or 1450 
U. S. P. X (revised 1934) units of 
crystalline vitamin D incorporated in 28 
ounces of milk, in 7 drops of com oil 
or in 7 drops of propylene glycol. At 
the end of the winter the incidence of 
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rickets was determined by x-ray ex- 
amination of the wrists. It was observed 
that infants receiving cr^'stalline \’itamin 
D in a daily ration of milk developed 
rickets less frequently than those re- 
ceiving a comparable number of units 
of vitamin D in 7 drops of corn oil or 
propylene glycol. It was found that 
1450 units of crystalline vitamine D in 
oil was required to prevent rickets, 
whereas 332 units of crystalline vitamin 
D per quart of milk had an adequate 
antirachitic effect. 

A clinical investigation to determine 
the comparative antirachitic potency ot 
irradiated yeast with that of cod-liver 
oil has been conducted by E. L. Compere, 
T. E. Porter and L. J. Roberts (Am. J. 
Dis. Child. 50:55 (July) 1935). The 
results of their studies indicate that 
irradiated dry!- yeast is an effective thera- 
peutic antirachitic agent when given to 
children in sufficient quantities. The 
minimum amount of irradiated dry yeast 
which seemed to effect a cure was 1.25 
Gm. (19 grains) per day. This is equiv- 
alent to 6755 International or U. S. P. 
revised units of vitamin D. X-ray ob- 
servations indicate that it was necessary 
to give from 1.1 to 3.3 times as many 
rat units of vitamin D in the form of 
irradiated yeast as in the form of cod- 
liver oil to bring about a comparable 
degree of improvement in rickets in 
children. 

In a survey of a large number of in- 
stitutions dispensing and of many house- 
holds using cod-liver oil, D. V. Whipple 
(J. Pediat. 8: 734 (June) 1936) showed 
that there is often a failure to observe 
the precautions necessary to prevent the 
development of rancidity. Wliile rancidity 
apparently has little, if any, effect on 
vitamin D content, it does deplete the 
quantity of vitamin A. Rancid cod- 
liver oil may be a factor in the causa- 


tion of digestive disturbances. Whipple 
outlines the following firecautions for 
guarding against rancidity in cr.d-liver 
oil : ( 1 ) obtain a product in good condi- 
tion ; (2) keep it under refrigeratir.n 
after the bottle has been opened ; i 
keep the mouth of the bottle free from 
dried residue; (4) obtain a supply suffi- 
ciently small to be consumed in a period 
of 6 weeks or less. 

TETANY. — An instance of infantile 
tetany not associated with rickets, and 
presumably due to a temporary dysfunc- 
tion of the parathyroid glands, is re- 
ported by J. B. Pincus and I. F. Gittle- 
man (Am. J. Dis. Child. 51 : 816 ('Apr. i 
1936). The patient, a white infant, 7 
weeks of age, was admitted to the 
hospital because of repeated cnnvulsion> 
during the 24 hours prior to admission. 
No explanation other than a low blood 
calcium could be found to account for 
the convulsions. The calcium concentra- 
tion in the blood serum was 6.5 mg. per 
cent, and the concentration in inorganic 
phosphorus was 8 mg. per cent. When 
parathyroid extract was administered, 
the serum calcium rose to 11.7 and the 
phosphorus was reduced to 6 mg. per 
cent, and the convulsions were controlled. 
As soon as the administration of para- 
thyroid extract was discontinued, the 
serum calcium content returned to 5.7 
mg. per cent, and the serum phosphorus 
rose to 6.7 mg. per cent, and there was 
a return of the convulsions. When para- 
thyroid extract was administered again, 
similar but less striking results were ob- 
tained. Parathyroid extract was dis- 
continued after 120 units had been given 
and there was no return to the “tetany 
level.” The infant was watched for 
over a year without return of the con- 
vulsions or without a disturbance of the 
calcium and phosphorus blood levels. 
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MEASLES 

By Robert A. Lyon, A.B., A.M., M.D. 


A review of the epidemiology of 
measles in London by J. A, H. Brincker 
r Lancet 1:103 (Jan. 11) 1936) indi- 
cated a regularity of incidence of the 
disease, increasing each year in October 
and subsiding at the end of spring. The 
number of measles cases seemed to in- 
crease when the percentage of susceptible 
individuals in a community reached 25, 
and the epidemic subsided only when the 
susceptible population decreased to less 
than 20 per cent. In London, the dis- 
ease occurred most frequently in children 
less than 7 years of age; therefore, the 
methods employed for the prevention 
of measles must be adapted primarily for 
the child of preschool age. Quarantine 
regulations, the closing of schools, and 
the exclusion from schools of children 
who had not had the disease had not 
affected the incidence rate. Hospitaliza- 
tion had seemed to reduce the mortality 
rates of measles and its complications, 
but the only method of any apparent 
value in preventing the epidemics of 
measles had been the administration of 
convalescent serum, immune adult 
serum or placental extracts to suscepti- 
ble children exposed to the disease. 

Complications. — An unusual com- 
plication of measles, consisting of an 
increased sensitivity of the skin to cold 
applications, was described by J. L. 
Kobacker and H. J. Parkhurst (J. A. 
M. A. 105:662 (Aug. 31) 1935). 

Three sisters aged 8, 11 and 13 years, 
who were recovering from measles, de- 
veloped an urticaria of any area of the 
skin which came in contact with cold. 
This reaction had not occurred before 
the illness. Cubes of ice placed on the 
backs of the hands resulted in uriticarial 
wheals within 2% to 5 minutes and dis- 
appeared within 5 minutes after the cold 
was withdrawn. Contact with cold water 


or glass produced similar results. All 
3 children had a slight eosinophilia but 
no other abnormal finding. This was 
thought to be the first report of such a 
complication of measles and was especi- 
ally interesting because all 3 children 
of the family were so affected. Within 
a year after the symptom of urticaria 
was first noticed, it subsided and gradu- 
ally disappeared. 

Treatment and Prevention. — Pla- 
cental Extracts . — Further investigation 
of the nature of placental extract and 
its effect in the prevention and modifica- 
tion of measles has been reported by C. 
F. McKhann, A. A. Green, L. E. Eckles 
and J. A. V. Davies (Arm. Int. Med. 
9; 388 (Oct.) 1935). The most reliable 
test of the amount of the immune bodies 
present in a solution of placental extract 
has been the determination of the total 
nitrogen content. The different globulin 
fractions of the placental extract contain 
varying amounts of immune bodies for 
the different diseases. Diphtheria and 
scarlet fever antibodies are carried in 
the more soluble globulin fractions, while 
measles and poliomyelitis antibodies 
occur in all fractions, including that 
obtained from the tissue proteins. 

The authors have administered pla- 
cental extract to 1341 children who were 
definitely exposed to measles, with the 
result that 71.5 per cent, of the group 
were completely protected, 23.9 per cent, 
developed modified attacks and 4.6 per 
cent, were apparently not affected by the 
injections. These figures compare very 
favorably with the results reported by 
other investigators with the use of 
human convalescent serum and are better 
than those obtained by injection of im- 
mune adult serum. The dosage of the 
placental extract has ranged from 2 to 
6 c.c. The reactions caused by the in- 



MEASLES. 


jections have consisted of slight local 
redness and swelling in 25 per cent, 
of the group, and severe local reactions 
in about 4 per cent, of the group. Local 
inflammation never lasted for more than 
3 or 4 days. Systemic reactions included 
fever in 14.8 per cent, of the group, 
and urticaria in 3 patients, 2 of whom 
had had symptoms of allergy previously. 
There was no serum sickness or local 
suppuration. 

The effect of oral administration of 
the placental extract in preventing or 
modifying measles was tried in another 
group of children. The extract was 
given in doses of 2 to 5 c.c. in ice cold 
water, about 1 hour before meals, until 
a total of 9 to 20 c.c. were ingested, the 
amount varying with the age and size of 
the child. Of the 18 children who were 
given the extract in this manner earh^ in 
the incubation period of measles, 7 were 
protected, 5 had modified attacks and 6 
received no protection. When the extract 
was given orally to 66 other children late 
in the incubation period, protection and 
modification were obtained in two-thirds 
of the group, but the results as a whole 
were not as satisfactory as those ob- 
tained by sitbcutaneous or intramuscular 
injection. 

The experience of private physicians 
with the use of immune globulin for the 
prevention or modification of measles has 
been reported by E. G. McGavran (J. 
A. M. A. 106:1781 (May 23) 1936). 
Intramuscular injections of 3 to 5 c.c. 
of immune globulin were given to 77 
patients to prevent measles in some in- 
stances and to modify the attack in 
others, and successful results were ob- 
tained in 95 per cent, of the cases. The 
lack of success in the 5 per cent, of 
patients was attributed to not giving 
the globulin early enough in the incuba- 
tion period or to the insufficient dosage 
for larger children and adults. To a 
small group of 16 patients, 12 c.c. of the 


f .03 

immune globulin was administered by 
mouth in doses of 3 to 4 c.c. in ice water 
before breakfast. Failure to obtain the 
desired results was recorf led in only 2 
instances, but the .success of this method 
of treatment was difficult to determine : 
it seemed to the author that it was not 
as effective as the intramuscular injec- 
tions. ]Mild local reactions occurred in 
about one-third of the patients who re- 
ceived the immune globulin intramuscu- 
larly and slight febrile reactions were 
noted in one-sixth of the group. 

The availability of immune globulin 
makes it a much more practical material 
for general use in rural practice than 
convalescent serum or immune adult 
serum, but it is necessarv- to administer 
it early in the incubation period if com- 
plete protection from disease is desired, 
and the dosage must be adjusted to 
the size of the patient, larger amounts 
being required for adults than for 
children. 

The death rate of measles decreased 
in the community during the time im- 
mune globulin w'as used, and although 
the mortality rates of measles in the 
whole state had decreased during the 
past 3 or 4 years, it was believed that 
the immune globulin was an important 
factor in modifying the local epidemic 
of that disease. 

Placental extracts have been used with 
success by I. M. Il,evitas (^Ibid. 105 : 493 
(Aug. 17) 1935). Seventeen patients 
who were exposed to measles w'ere im- 
mediately given 2 c.c. and 1 infant less 
than a year of age received 1 c.c., with 
the result that 13 children who had had 
intimate exposures developed modified 
attacks of the disease, and 2 other pa- 
tients wdth only a moderate degree of con- 
tact were completely protected. In 3 other 
instances the inoculations were given 
on the fifth day after exposure, and in 
these patients the disease ran its usual 
course. In 12 children exposed to 
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measles in the hospital wards 3 c.c. of 
the immune globulin were injected 
within 2 days after contact, and all 
of these children were completely pro- 
tected against the disease. Local re- 
actions were mild and none of the 
patients had systemic reactions or any 
allergic manifestations. 

Among other reports of the successful 
use of imtmtne globulin for the preven- 
tion or modification of measles was that 
of G. M. Laning and T. N. Horan (J. 
Michigan M. Soc. 34: 772 (Dec.) 1935). 
They administered 2 to 10 c.c. of the 
material to 19 children during the first 
4 days after exposure to measles ; 12 
of this group were protected against 
the disease, while the remainder had mild 
attacks. The immune globulin was given 
in doses of 2 c.c. to 74 exposed patients 
in order to modify the attacks and 68 
of the group developed mild measles 
and 6 had moderately severe forms of 
the disease. As a comparison, the 
authors cited a series of 46 patients who 
had received no treatment and had con- 
tracted measles in its usual forms. 
Eleven of these had moderately severe 
symptoms, 26 had severe attacks, and 
2 died. 

Better methods of standardisation and 
purification of the placental extracts were 
thought to be necessary by S. Karelitz 
(New York State J. Med. 35 : 876 ( Sept. 
1) 1935) to make the material satisfac- 
tory for general use. Numerous reactions 
occurred in the group of 64 children 


treated with immune globulin. A total 
number of 34 patients had reactions, in- 
cluding .5 instances of severe local 
tenderness ; 8 had general reactions with 
fever ; and in 3 cases allergic manifesta- 
tions consisting of urticaria or asthma 
were observed. Because of these re- 
actions, convalescent serum or adult im- 
mune serum seemed preferable to pla- 
cental extracts. However, it was thought 
that further refinement of the placental 
extracts might eliminate proteins causing 
these reactions. 

Immunity , — Some question has been 
raised from time to time regarding the 
effectiveness of modified measles in con- 
ferring permanent immunity on the 
patient. This subject has recently been 
investigated by J. H. Townsend (New 
England J. Med. 214:732 (Apr. 9) 
1936) . About 10 years ago, 32 students 
who were exposed to measles received 
9 c.c. of convalescent whole blood ap- 
proximately 8 days before the develop- 
ment of the measles rash. Up to the 
present time none have suffered a sub- 
sequent attack of the disease, although a 
few of them had been in close contact 
with it on several occasions and others 
have been in schools or colleges where 
there was ample opportunity for ex- 
posure. It was felt certain, • therefore, 
that an attack of measles which had been 
modified by the injection of convales- 
cent serum during the incubation period 
conferred a permanent immunity upon 
the patient. 


DISEASES OF THE NEWBORN 

By Robert A. Lyon, A.B., A.M., M.D. 


CONGENITAL DEFECTS.— The 

incidence of congenital defects of new- 
born infants in families in which there 
was already one such infant was the sub- 
ject of an investigation by D. P. Murphy 
(J. A. M. A. 106:457 (Feb. 8) 1936). 


Statistics were gathered from the death 
certificates of a 5-year period and in 
every instance in which a congenital 
defect was the chief or a contributing 
cause of death, the history of that 
patient was obtained by home visitation 
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and the inspection of hospital records. 
There were 275 families found to 
possess more than one congenitally mal- 
formed child. In families with one con- 
genitally deformed child, deformities oc- 
curred in 1 of 8.9 of the subsequent live 
births. In the population at large, con- 
genital abnormalities -were noted in only 
one in every 213 live births. Parents of a 
child with a congenital malformation 
often ask whether the next children will 
be normal. The author stated that 
statistics indicated that there would be 

24 times more possibility of a second 
congenitally malformed child than under 
normal circumstances. 

In a subsequent investigation D. P. 
Murphy (Am. J. Dis. Child. 51 : 1007 
(May) 1936) studied the relationship 
between the 'maternal age at the time 
of conception and the incidence of con- 
genitally malformed infants. Material 
was obtained from the records of 607 
congenitally malformed children and 
1583 normally developed siblings. From 
the analysis of these statistics it was 
concluded that the proportion of defec- 
tives to normal offspring was lowest 
when the mothers were between 20 and 

25 years of age, and the proportion 
tended to increase when the mother 
passed the age of 30 years and was 
greatest in mothers more than 40 years 
of age. Congenital malformations were 
found most frequently in infants who 
were fifth or more in order of birth. 

NORMAL CONSTITUENTS OF 
BLOOD. — Several investigations of the 
average values of some of the blood 
elements of normal newborn infants 
have been made during the past year. 

The number of platelets in the venous 
plasma of newborn infants varies be- 
tween S(X),000 and 600,000 per c.mm. 
during the first 10 days of life, according 
to E. I. Leslie and H. N. Sanford {Ibid. 
51:590 (Mar.) 1936). The quantity 
does not change from day to day, but 


fjjS 

qualitative dittcrences are ajjj»arent be- 
cause the platelets resist di^i^tegration 
until about the fourth day of life. After 
that, the disintegration is greater than 
at time of birth and it was thought prob- 
able that prothrombin was produced by 
disintegration and this influenced the 
coagulation time of the blood. The 
resistance of platelets to the disintegra- 
tion occurred at the same time that an 
increase in coagulation time of the blood 
was noted during the first few davs of 
life. 

The average amounts of fibrin in the 
100 c.c. of plasma varied from 0.22 to 
0.67 grams, with an average value of 
0.38 grams, according to IM. IM. Crane 
and H. N. Sanford {Ibid. 51 : 99 (Jan.) 
1936). A slight rise in the quantity of 
fibrin took place during the first 3 to 
5 days of life, but remained stationaiy 
during the next 5 days. The fibrin 
values probably give a fairly accurate 
indication of the amounts of fibrinogen 
present. In the study of the fibrinogen 
content of the blood of newborn infants. 
Crane and Sanford {Ibid. 51:311 
(Feb.) 1936) noted that the intramuscu- 
lar administration of uncitrated whole 
blood did not aflFect the fibrinogen values, 
and, therefore, the injected blood ap- 
parently influenced some other constit- 
uent than fibrinogen in its anticoagulant 
efifect. 

Determinations of the cholesterol con- 
tent of normal newborn infants have 
been made by W. M. Sperry {Ibid. 
51 : 84 (Jan.) 1936). In a group of 63 
normal infants 4 to 25 days of age, the 
total cholesterol values varied from 71 
to 190 mg. per 1(X) c.c. The range for 
adults was 130 to 350 mg. per 100 c.c. 
It was found that the total cholesterol 
content of the plasma increased con- 
siderably in the first 3 or 4 days of the 
infants’ lives, an increase which was 
greater than could be explained by de- 
hydration and concentration of the blood 
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plasiTia alone. There seemed to be no 
relationship between the jaundice of the 
newborn and the cholesterol level. The 
percentage of combined cholesterol to 
the total cholesterol was 41 to 72 in in- 
fants and 70 to 75 in adults, but there 
was a tendency’- for the ratios in infancy 
to increase with advancing age. It was 
concluded that the regulatory mechanism 
which maintains cholesterol at a fairly 
uniform level in adults is not well estab- 
lished in the first few weeks of an 
infant’s life. 

ICTERUS NEONATORUM. — 

The variations of the icteric index in the 
newborn in relation to the clinical mani- 
festations of jaundice have been investi- 
gated by B. E. Bonar (Am. J. Dis. 
Child. 50:1143 (Nov.) 1935). The 
capillary method of Davis was employed 
to make the determinations of the icteric 
index of the cord blood and subsequently 
of venous blood of 104 infants on each 
of the first 12 days of life. The icteric 
index at birth was about twice that of 
a normal adult and rose for the first 5 
days to levels of about 53 and then 
declined until at the age of 12 days, 
when the infant had an index about twice 
that noted at birth. Clinical jaundice did 
not usually appear until the icteric index 
reached about 30 per cent., but occasion- 
ally there was no clinical icterus when 
the levels were as high as 60. About 70 
per cent, of the group had clinical 
jaundice and the icteric index in these 
infants was generally higher than the 
average figures and, like the group as a 
whole, the peak was reached on the 
fifth day and gradually declined to levels 
of about twice that at birth by the 
twelfth day. The 30 per cent, of in- 
fants who were not jaundiced through- 
out their first 12 days of life had lower 
icteric index levels and tended to re- 
turn to birth levels by the end of the 
twelfth day. There was no relationship 
discovered between the icteric index and 


the sex of the patient, the coagulation or 
bleeding time, or the duration or type 
of delivery. However, the overweight 
infants had lower icteric indices than 
the general average. 

Determinations of the hemoglobin and 
erythrocyte levels were made on the 
third, sixth and ninth days of the in- 
fant’s life. During this period there 
was a rapid rise and fall of the icteric 
index with but little change in the levels 
of hemoglobin or red cells, which led 
the author to conclude that icterus 
neonatorum was not due entirely to the 
destruction of erythrocytes in the early 
days of life. Hemolysis of the blood 
occurred in 44 per cent, of the samples 
taken, was least noticeable in the cord 
blood, and was greatest at the end of 
the first day. Hemolysis was uncommon 
in infants with a high bile index and 
did not seem to be related to the erythro- 
cyte counts, the coagulation or bleeding 
time or the hemoglobin content of the 
blood, or to the type of delivery, al- 
though it occurred with slightly greater 
frequency in infants born spontaneously 
and of labors of normal duration. Three 
infants not included in the above group 
were jaundiced at birth. Two of these 
died within a short time with low hemo- 
globin and erythrocyte determinations. 
The disease was apparently not the result 
of an obstructed bile tract or hepatitis 
but, it seemed to be due to a hemol)d;ic 
anemia. 

In a study of the number of erythro- 
cytes of the newborn in relation to 
icterus neonatorum, L. C. Martki and 
S. M. Evans (Arch. Dis. Childhood 10: 
355 (Oct.) 1935) found no significant 
differences in the average number of red 
cells per cubic millimeter in children 
who became icteric within the first 2 
or 3 days of life and in those who did 
not. Hemoglobin values were about the 
same in the 2 groups of infants. When 
subsequent daily erythrocyte counts were 
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made for 5 days after birth, it was 
found that the infants who developed 
icterus neonatorum had higher counts 
than the average of the total group or 
the average of those who did not de- 
velop icterus, but it was impossible to 
predict from the blood count in an 
individual case, which child would de- 
velop icterus and which would not. The 
authors believed that the presence of 
icterus was a result of a disturbed 
balance between the production and the 
destruction of the red blood cells. 

The prevention of jaundice of the 
newborn by immediate tying of the 
umbilical cord at birth was attempted 
b}' X. Book (Canad. M. A. J. 33 : 269 
(Sept.) 1935). In a group of 200 in- 
fants, the cord was tied immediately at 
birth and in 200 other infants the cord 
was not tied until pulsation had ceased 
for 3 to 4 minutes. In the first group 
only 32 per cent, of the infants de- 
veloped jaundice and none was jaundiced 
at time of dscharge from hospital. In 
the group in which the cord was not tied 
for several minutes, 73 per cent, de- 
veloped jaundice and 29 per cent, were 
jaundiced at the time of discharge from 
the hospital. Clotting and bleeding times 
were approximately the same with both 
types of treatment of the cord and there 
was no apparent difference in the gain 
in weight and general health of the 
infants of the two groups. The order 
of birth of the infants and the sex did 
not seem to have any influence on the 
occurrence of jaundice in either group. 
The administration of such drugs as 
quinine and nembutal to the mothers had 
no influence on the incidence of jaundice 
in their infants. All of the prematures 
in the two groups were jaundiced. It 
was the opinion of the author that the 
immediate tying of the cord prevented 
a large amount of blood from entering 
the infant’s body, thus preventing the 
occurrence of a polycythemia or in- 


creased fragility of these cell.-, winch 
seemed to be factors in the deveb ipiijent 
of jaundice. 

A review of the subject of icterus 
gravis neonatorum and a typical ca't- 
histor}- was reported by 1. I^ Sobel 
lAm. J. Dis. Child. 51:104 t Jan. < 
1936). The infant which he ob^erved 
was normal at birth, except fi.r the 
jaundice which increased in intensity 
during the ne.xt few days as the patient 
became somnolent and very ill. The liver 
was enlarged and there was a marked 
anemia with large numbers <;)f nurm<j- 
blasts present. With several blood 
transfusions the child's condition im- 
proved and the number of red cells re- 
turned to normal figures, the normo- 
blasts disappeared from the blood, and 
the child became entireh' well, except 
for a marked opisthotonos. From a re- 
view of the medical literature of the 
last few years, the author noted that the 
characteristic pathologic changes reported 
in icterus gravis neonatorum have con- 
sisted of the persistence of hemopoietic 
centers in the liver and spleen, kidneys, 
and occasionally in other organs. The 
retention of bile in the liver was thought 
to be due to (1) damage of liver cells, 
so that the large amounts of bilirubin 
could not be excreted; (2) a bile which 
has become too viscous to pass through 
the small bile ducts; or (3) the accumu- 
lation of bile, leading to its coag^ulation 
within the bile passages. 

Clay-colored stools, especially at the 
beginning of the disease, was one of 
the common symptoms. Icterus gravis 
has been found to be familial in many 
instances but sporadic cases have been 
reported. The anemia is characteristic- 
ally the hyperchromic type and the num- 
ber of nucleated red cells are often 
greater than usual in infancy, the normal 
figures at this age being 5000 per c.c. 
or less. There is a tendency for the 
nucleated red cells to decrease in number 
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as the child grows older and the absence 
o£ such a cellular reaction does not 
exclude the diagnosis of icterus gravis. 
The number of white cells is usually 
increased and occasionally there is an 
eosinophilia. Somnolence is a frequent 
symptom and sometime severe convul- 
sions and intracranial hemorrhage have 
been encountered in this disease. 

The cause of icterus gravis is generally 
thought to be the persistence of extra- 
medullary hematopoietic centers in the 
liver, spleen and other tissues, which 
leads to an increased production of 
red cells. The other theory is that some 
factor causes an unusually rapid destruc- 
tion of red cells, which results in the 
persistence of these hematopoietic centers 
to aid in maintaining an adequate num- 
ber of red blood cells. 

The most satisfactory therapy con- 
sists of blood transfusions and injec- 
tions of dextrose solutions to sustain 
the infant until the process of blood de- 
struction subsides. Early treatment of 
this type offers a much better prognosis 
of tliis disease than was formerly 
thought. 

The relationship of obstruction of the 
passage of bile to icterus gravis has been 
discussed by S. G. Ross and T. R. 
Waugh {Ibid. 51:1059 (May) 1936). 
They reported the histories of 6 infants 
with icterus, usually of the hemolytic 
type, accompanied by symptoms of ob- 
struction of bile flow. Both of these 
factors seemed to influence the severity 
of the icterus gravis. The hemolytic 
features and severe anemia were usually 
noted before the child was more than 
2 days old, indicating that the pathologic 
process had started in utero. The ex- 
cessive hemolysis in these infants was 
accompanied by an increase in the blood 
of the numbers of reticulocytes, poly- 
chromatophilic cells and erythroblasts 
of various types. The occurrence of 
these cells seemed to be dependent upon 


the severity of anemia and the time of 
its development, and seemed to be a 
response to a call for blood rather than 
forms of a specific erythroblastic anemia. 
The cause of the hemolysis is not known 
but the authors were inclined to agree 
with Parsons that there was some factor 
in the blood of the mother or infant 
which induced hemolysis and that the 
embryonic cells appearing in the periph- 
eral blood were the results and not 
the cause of the anemia. The occurrence 
of obstruction in the bile ducts tended 
to increase the intensity of the icterus 
and when this condition was marked, it 
sometimes led to hemorrhagic disease 
and to a cerebral accident. Jaundice 
due entirely to obstruction seemed to be 
less common than jaundice due to hemol- 
ysis and although the course of these 
two conditions was by no means parallel, 
they were frequently associated in the 
same patient, and as one improved, the 
other often remained stationary. The 
recognition of these two factors in an 
infant with jaundice was thought to be 
especially important when the type of 
therapy was considered. Blood trans- 
fusions are indicated in hemolytic types 
of jaundice, while in obstructive types of 
jaundice, without any accompanying 
anemia, dietary treatment was pref- 
erable. 

BLOOD DYSCRASIAS. — ^Four in- 
stances of erythroblastosis in newborn 
infants were described by H. S. Andrews 
and A. J. Miller (Am. J. Dis. Child. 
50:673 (Sept.) 1935). These infants 
were noted in a group of less than 2000 
births with an incidence rate of 1 in 
490. Two of the patients were negroes 
and were the first cases of er 5 d;hro- 
blastosis in that race to be reported. 
Characteristic features of the disease 
were enlargement of the liver and spleen, 
a moderately severe anemia, and an in- 
creased number of nucleated red cells 
and leukocytes. Early forms of the 
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mveloid series occurred in 1 to 8 per 
cent, of the patients; jaundice was 
present in every instance; and hemor- 
rhages occurred in 2 infants. Two of 
the patients died and the findings at 
autopsy included the presence of hemato- 
poietic centers in the liver, kidneys, 
spleen and pancreas ; hyperactive bone- 
marrow ; hemorrhages through the body ; 
and in the kidneys, lungs, and skin there 
were large atypical epithelial cells, the 
origin of which was not known. 

An unusual case of congenital throm- 
bocytopenia was reported by H. N. 
Sanford, E. I. Leslie and M. M. Crane 
{Ibid. 51:1114 (May) 1936). The 
mother of the patient had had purpuric 
rashes frequently during her lifetime 
and several other members of her family 
had had similar lesions without impair- 
ment of their health, so that the appear- 
ance of this symptom in her newborn 
infant caused her no alarm. Both the 
mother and child has a considerable re- 
duction in the number of platelets, but 
the platelets of the child returned to 
normal figures by the end of 10 days. 
The absence of severe hemorrhage was 
thought to be due to the fact that the 
platelets disintegrated rapidly and pro- 
vided material for the clotting process. 

TETANY. — Tetany in the newborn 
has been observed with increasing fre- 
quency during the past few years. 
Hyperventilation has been suggested as 
one of the contributory causes of the 
tetany syndrome by W. R. Shannon 
(Arch. Pediat. 52:501 (Aug.) 1935). 
The tendency of newborn to breathe 
deeply, with each successive respiratory 
movement deeper than the one preceding 
it, is a mechanism for the expansion of 
the lungs leading to hyperventilation. 
Anoxemia is another condition thought 
to be related to tetany. Hyperventilation 
and anoxemia seem to cause a disturb- 
ance of the ionization of calcium. Many 
instances of tetany in the newborn have 


been confused with atelectasis, brain in- 
jury, and asphy.xia, and in such cases 
tetany was possibly caused by an in- 
creased sensitivity of the respiratoiw 
center so that small amounts of carbon 
dioxide stimulate frequent respiratory 
movements. 

The treatment of patients with cya- 
nosis and symptoms of tetany has con- 
sisted of the administration of carbon 
dioxide and oxygen, and this treatment 
was thought to be effective if it is given 
continuously. Several infants observed 
by the author had the symptoms of 
hyperventilation associated with an out- 
put of urine which was more alkaline 
than normal for this age period. Cya- 
nosis was observed in 5 of the 8 cases 
which were reported and the administra- 
tion of carbon dioxide and calcium 
to these patients brought about rapid 
recovery. Premature infants in their 
baskets or incubators often rebreathe an 
air which has a high carbon dioxide 
content and this may be one reason 
for the success of that type of care for 
such infants. 

A typical example of tetany in an 
infant 8 days old was reported by I. 
Starin {Ibid. 52:489 (July) 1935). 
Symptoms consisted of frequent con- 
vulsions, hyperirritability and attacks of 
cyanosis. The blood calcium was 6.8 mg. 
per cent. Following the administration 
of calcium gluconate, viosterol and 
ultraviolet light, the infant made a 
complete recovery and the blood calcium 
rose to 10.3 mg. per cent, within the 
following 6 weeks. No cause for this 
condition could be determined. 

A case of tetany in a newborn infant 
which was observed by J. L. Rothstein 
(J. A. M. A. 105 : 1189 (Oct. 12) 1935) 
had very few of the classic symptoms of 
that disease. S 3 Tnptoms of a pfbjectile 
vomiting and a painful cry of colic and 
an unusual type of subcutaneous edema 
led to the determination of the blood 
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calcium which was found to be 7 mg. 
per cent. A positive Chvostek’s sign 
was present, but there were none of the 
twitchings or convulsions usually char- 
acteristic of the disease. It was sug- 
gested that many of the customary signs 
indicative of tetany in older children 
may not be present in newborn infants. 

HYPOGLYCEMIA. — Symptoms 
resembling tetany may be produced by 
hypoglycemia. Two instances of hypo- 
glycemia in newborn infants were re- 
ported by R. A. Higgons (Am. J. Dis. 
Child. 50:162 (July) 1935). In one 
instance the patient developed convul- 
sions on the second day of life and in the 
other within the first 24 hours. Sugar 
in the blood measured 47 and 50 mg. 
per cent., respectively, and treatment 
with a glucose solution caused rapid 
improvement. The mother of one child 
was a known diabetic and had taken 
insulin at irregular intervals during the 
prenatal period. On the day of the 
delivery she had taken 25 units, but it 
was questionable whether this had any 
effect on her newborn infant. It was 
the opinion of the author that conditions 
of hypoglycemia may be relatively com- 
mon in the newborn. Considering the 
fact that children take food poorly, 
especially when severe hypoglycemia de- 
velops, it was considered important to 
administer sugar by gavage or by par- 
enteral methods in order to correct the 
condition. 

DISEASES OF CENTRAL 
NERVOUS SYSTEM. — The Moro 
reflex in an infant consists of a move- 
ment of the arms to a position of em- 
brace, as if it were grasping for sup- 
port, following certain stimuli such as 
falling a short distance of 2 feet or less, 
sudden motion of the blanket or sheet 
under them, or sometimes loud noises. 
The interpretation of this reflex has been 
discussed by W. Dennis (Am. J. Dis. 
Child. 50:888 (Oct.) 1935). The posi- 


tive test was originally described as a 
normal reaction of an infant of 3 months 
of age or less, and the absence of the 
reflex at this age has been considered 
as an indication of an intracranial lesion. 
When older infants had a positive Moro 
reflex, they were usually thought to be 
retarded mentally or to have some in- 
jury within the brain. According to the 
author, this test has many variations and 
many types of stimulus will produce the 
reaction in newborn infants. It was his 
opinion that under certain conditions a 
positive reflex may be obtained for 
many months after the child is bom. 
The elicitation of response seemed to 
depend considerably upon the amount of 
relaxation of the child, and older chil- 
dren in this state often gave positive 
responses which became negative as soon 
as the patients became tense and were 
expecting the stimulus. In retarded 
children, the adaptation of expectation 
is usually decreased and hence the Moro 
test may be an indication of delayed 
mental development ; the author believed, 
however, that groups of other types of 
intelligence tests were much better in- 
dications of mental development. 

The appearance of the fundi and the 
optic discs of 150 newborn infants have 
been described by S. Karelitz and P. 
Vogel {Ibid. 50:872 (Oct.) 1935). 
These infants were observed during the 
first 10 days of life and a large number 
of them were observed for a period of 
several months thereafter. The fundi 
were paler than those of adults and the 
vessels of the choroid could be seen 
very distinctly, possibly because of the 
lack of pigmentation of the retina. The 
central vessels were narrow and it was 
often difficult to distinguish between the 
arteries and veins in the very young 
infants. The optic nerve head was less 
pigmented emd had a definite gray tint. 
In 87 per cent, of the infants it was 
considerably diflferent from that of the 
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adult. Both the fundus and the optic 
nerv-e head were paler in the blonde in- 
fants than in the brunettes or in infants 
of the negro race. In premature infants 
the color was paler than in the full term 
babies. Changes in the appearance of the 
optic disc and fundus took place within 
2 weeks to 6 months. After 2 months 50 
per cent, of the infants had developed 
the color and other characteristics of the 
adult fundus and optic disc, and at the 
age of 3 months 60 per cent, resembled 
the adult type. The pallor of the fundus 
persisted for a longer time than the gray 
color of the optic disc. The authors 
emphasized the fact that the characteris- 
tics of the normal infant’s eyes should 
be borne in mind before a diagnosis of 
optic atrophy is made in the newborn 
infant. In 4 instances hemorrhagic areas 
were noted in the fundi and in 2 of these 
infants there was complete absorption 
within a period of 1 week. There seemed 
to be no relationship betyveen the ap- 
pearance of the optic nerve and the sex 
of the infant, the order of birth, or the 
severity of labor. The natural change of 
the color of the fundus and disc as the 
infant grew older was thought to be due 
to an increase of vascular supply and 
to a natural process of pigmentation 
of the retina. 

An unusual type of meningitis was re- 
ported in a newborn infant by J. D. 
Craig and L. L. Mackenzie (J. Pediat. 
8:434 (Apr.) 1936). In the cerebro- 
spinal fluid was found a bacillus acidi 
lactici. The child had a purulent dis- 
charge from the ear from which a strep- 
tococcus was recovered and a terminal 
pneumonia, probably due also to a strep- 
tococcus infection. Only 4 instances of 
meningitis caused by this organism have 
been reported previously, 3 of these in 
newborn infants and 1 in an adult. All 
of the patients died. 

GASTROENTERIC DISEASES. 
— The incidence of gross or occult blood 


in the stools of 107 newborn infants 
was determined by B. E. Eonar f .Am. 
J. Dis. Child. 51:255 .Feb,. 1936(. 
The data were gathered from the ex- 
amination of 3539 stools of the-e pa- 
tients during the first 10 days of life. 
A positive benzidine reaction was ob- 
tained in 55 per cent, of the specimen? 
and no infant had less than 7 stools 
which contained occult blood. Blood 
was most frequently found on the third, 
fourth, and fifth day of the infants’ 
lives. A search was made for sources 
of this blood and conditions associated 
wdth its occurrence. Occult blood was 
found in only 3 per cent, of the 989 
samples of breast milk tested. It oc- 
curred most frequently on the second to 
fifth day, but never was found in more 
than 6 per cent, of the samples of milk 
at any one time, so that bleeding of the 
nipples could not be considered as an 
important source of blood in the stools. 
No relationship could be established be- 
tween the occurrence of occult blood in 
the stools and the sex of the infant, its 
initial loss of weight, the tj’pe of labor, 
the erythrocyte and hemoglobin levels, 
or the occurrence of jaundice. Blood 
was more common in the stools of in- 
fants taking larger amounts of food, 
either because this led to mechanical 
irritation of the intestinal tract or intro- 
duced large numbers of bacteria. The 
heavier babies and those with prolonged 
bleeding and coagulation times had blood 
more frequently in the stools than did 
the other infants. The author concluded 
that bleeding during the first few days 
of life was probably caused by rupture 
of blood vessels of the intestinal mucosa 
which had become engorged by pressure 
and asphyxia during the birth process. 
Later, a mild inflammation of the in- 
testinal tract when bacteria and food 
first entered, seemed to cause bleeding, 
especially at a time when the bleeding 
and coagulation times were prolonged. 
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Two instances of gastric ulcer with 
fatal hemorrhage in newborn infants 
were reported by R. H. Kunstadter and 
E. Gettelman ( J. A. M. A. 106 : 207 
(Jan. 18) 1936). Hematemesis of 

bright blood in the first 36 hours after 
birth occurred in both patients, melena 
in only 1 case. One of the infants had 
a duodenal atresia and the persistent 
vomiting was thought to have had some 
bearing on the etiology. In neither in- 
stance were microorganisms found in 
the study of the pathologic sections. 
Transfusion of whole blood did not aid 
the condition and it was concluded that 
hemorrhagic disease was not the cause 
of the bleeding in these patients. 

A duodenal ulcer in a newborn infant 
followed by perforation on the fourth 
day of life was reported by F. Sein- 
sheimer (Ibid. 105:875 (Sept. 14) 
1935). An infant delivered by Cesarean 
section suddenly developed symptoms of 
shock when it was 4 days old, the ab- 
domen became distended, and death oc- 
curred within a few hours. At necropsy 
the peritoneal cavity was found to be 
filled with a yellow fluid which had 
apparently resulted from the exudation 
of material through the perforated ulcer 
and from an acute inflammation of the 
peritoneum. Only 12 instances of rup- 
ture of duodenal ulcer in infants less 
than one year of age could be found 
in the medical literature. 

HEART DISEASE . — Tachycardia 
noted before the birth of an infant was 
reported by L. E. Farr and M. E, 
Wegman (Am. J. M. Sc. 190:22 (July) 
1935). A heart rate of 140 to 160 was 
noticed shortly before the birth of the 
child, but tachycardia did not occur 
again until the child was a little more 
than 3 weeks of age. Several other 
attacks occurred during the next 5 
months of the child’s life, but each one 
was of less severity than the preceding 
one, and after that time the child seemed 


to be entirely normal. X-rays showed 
an increased width of the hilar shadows 
and some increase in the peripheral 
markings which were present for about 
10 days after the child first developed 
the paroxysmal tachycardia. The elec- 
trocardiogram taken during an attack in- 
dicated a cardiac rate of 300, a normal 
rhythm, left axis deviation according to 
new terminology, and some variations 
in the size of the T- waves in lead one. 
No definite cause of the lesion could 
be found and no treatment seemed to be 
effective in slowing the rate, although 
digitalis was used on each occasion. 

The significance of cardiac enlarge- 
ment is difficult to estimate in the new- 
born. X-ray examinations were made of 
3 newborn infants with symptoms of 
cyanosis and dyspnea by S. Liebe 
(Monatschr. f. Kinderh. 64:48 (Nov.) 
1935). Enlargement of the heart was 
noted at first, but within a few days 
the heart became smaller and the s)Tnp- 
toms disappeared. One of the patients 
had a congenital heart lesion, but the 
cardiac shadow in this case, likewise, 
became smaller after a short period of 
time. It was the opinion of the author 
that the extra load on the circulatory 
system, which occurred at the time of 
birth of the child, frequently produced 
cardiac enlargement, together with the 
symptoms of cyanosis and dyspnea, but 
this syndrome need not always be con- 
sidered serious, because improvement 
could be expected in most instances 
without any specific treatment. (For 
further discussion of congenital cardiac 
disease, see Heart Disease in Children.) 

GENITOURINARY DISEASE. 
— A series of 61 newborn inf ants -with 
urinary symptoms were reported by 
W. S. Craig (Arch. Dis. Childhood 
10:337 (Oct.) 1935). In the urine of 
48 of this group pus cells were present 
in large numbers and in 13 hyaline or 
granular casts were observed. Cultures 
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of B. coli were obtained in 7 patients 
and in 4 of these, various types of 
streptococci were also found. In 3 in- 
stances positive cultures were obtained 
from urines which did not have an in- 
creased number of pus cells. The urines 
of the healthy newborn were found to 
contain a few casts or cells and occa- 
sionally some red blood corpuscles, and 
in 10 of a group of 43 specimens which 
were examined bacteriological!}', B. coli 
or some type of staphylococcus or strep- 
tococcus was found. Symptoms which 
suggested some urinary disturbance 
were, in order of frequency: fever, 
anuria or marked diminution in urinary 
output, thirst, restlessness or irritability, 
a dusky, gray appearance of the face, 
sweating, vomiting, sudden collapse, 
edema and convulsions. The usual symp- 
toms were a slight fever beginning on 
the second or third day of life, with 
occasional vomiting or anuria. The 
amount of urine excreted was frequently 
diminished so that only 2 or 3 diapers 
would be moistened within the first 36 
hours and urine could not be obtained 
from the bladder by catheterization of 
these patients. At necropsies of 6 of 
these infants, a suppurative pyelone- 
phritis was found in one instance, the 
presence of pus cells in the kidney 
tubules with congestion of the pyramids 
in 5, a leukocytic infiltration in 1, and 
a hemorrhage into the interstitial tissue 
in 1, uric acid infarcts in 2 instances, 
and a congenital abnormality of the 
kidney was found in 1 patient. In many 
instances it was felt that severe infec- 
tions of the intestinal tract or intra- 
cranial hemorrhage might be etiologic 
factors leading to the occurrence of 
urinary disturbances. 

In regard to treatment, the authors 
found that the administration of fluids, 
especially of weak tea and alkaline 
solutions, was beneficial in promoting 
the flow of urine. A follow-up of a 
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number of children who had urinar\’ 
disturbances at birth indicaterl that re- 
covery was usually complete and remis- 
sions were rare. 

RESPIRATORY DISEASES 
AND RESUSCITATION 
METHODS. — The subject of pneu- 
mothorax in the newborn has l>een re- 
viewed by J. Glaser and D. U. Landau 
(Am. J. Dis. Child. 50:986 ( Oct. > 
1935). They were able to collect 16 
reports of this condition in the newtx>rn 
and added a case w'hich they had i>er- 
sonally observed. Previous writers have 
found 3(X> such cases occurring in chil- 
dren under 12 years of age. In the 
group of 17 infants in which the condi- 
tion occurred within the first few weeks 
of life, the mortality was 47 per cent., 
and more than twice as frequent in male 
as in female infants. The mortality in 
children of older ages was reported to 
be about 60 per cent, so that the new- 
born infant apparently withstood this 
condition better than the older child. 
The common symptoms of this lesion 
were dyspnea and cyanosis, which were 
accompanied by physical signs of hyper- 
resonance of a portion of the thorax and 
the diminution of breath sounds in that 
area. 

By means of the x-rays and fluoro- 
scope, the diagnosis may be made more 
accurately by noting the differences in 
the height of the diaphragm on the two 
sides, the absence of the pulmonary 
markings, and the shifting of the medi- 
astinum and its contents. Intrapulmon- 
ary injection of an opaque oil was help- 
ful in making the diagnosis in about 40 
per cent, of the patients reported. Other 
conditions which frequently resemble 
pneumothorax in the newborn were 
pneumonia, atelectasis, massive collapse 
of the lung, congenital cyst of the lung 
and congenital hypoplasia of the lungs. 

The chief causes of pneumothorax in 
the newborn were thought to be infec- 
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tioiis. congenital defects and trauma. 
Some of the rougher methods commonly 
employed in establishing respiration of 
the newborn were thought to be capable 
of producing pneumothorax. 

Treatment of pneumothorax in this 
age group consisted in eliminating the 
cause, if possible, and in removing the 
air from the pleural cavity. 

The aspiration of mucus is the most 
common cause of cyanosis in the new- 
born, according to E. A. Morgan and 
A. Brown (J. A. M. A. 105 : 1085 (Oct. 
5) 1935). Other lesions responsible for 
cyanosis are atelectasis, cerebral edema, 
intracranial hemorrhage, persistent en- 
largement of the thymus and tetany. In 
preventing the aspiration of mucus or 
in treating the condition, mistakes have 
been made such as (1) a delay in re- 
moving the mucus until after the first in- 
spiration of the infant ; (2) the use of 
a coarse gauze to wipe out the mucus 
from the mouth, which is ineffective and 
apt to cause trauma of the mucous mem- 
brane; (3) the vigorous use of a hard 
catheter for the aspiration of mucus, 
which tends to traumatize the pharynx 
and often helps to introduce organisms 
into the air passages. 

The most satisfactory method of re- 
moving the mucus was thought to be 
a suction apparatus of moderate force 
and equipped with a metal suction tip 
with smooth surfaces and bent to con- 
form with the natural curvature of the 
infant’s mouth and phar 3 mx. 

The diagnosis of atelectasis, prohibit- 
ing the proper aeration of blood in the 
lungs, another cause of asphyxia, de- 
pended upon x-ray examination in most 
instances. Cerebral edema was thought 
to be the cause of cyanosis in some 
instances and was usually due to birth 
trauma. The diagnosis of intracranial 
hemorrhage has been made often on un- 
reliable signs such as abnormal reflexes, 
disturbances of muscle tone, and xantho- 


chromic or bloody cerebrospinal fluids 
but of more significance are asphyxia 
pallida, difficulty of deglutition, stertor- 
ous breathing, a full and boggy fontanel 
convulsions, the presence of gross blood 
in the cisternal fluid and lesser amounts 
in the spinal fluid, prematurity and the 
history of a difficult or instrumental 
delivery. 

The method of resuscitation of the 
newborn selected by J. F. McGrath and 
K. Kuder (^Ihid. 106:885 (Mar. 14) 
1936) was the introduction of a tube 
into the larynx of the infant by direct 
laryngoscopy, removal of mucus and 
other fluids by suction and insufflation of 
a mixture containing 90 to 95 per cent, 
of oxygen and 5 to 10 per cent, of car- 
bon dioxide. The failure of a newborn 
infant to breathe properly was con- 
sidered to be due to (1) immaturity of 
the patient, (2) intracranial injury or 
pressui-e, (3) depression of the respira- 
tory center by narcotics, a lack of oxygen 
or excess of carbon dioxide, and (4) to 
some peripheral lesion, such as obstruc- 
tion of the larynx, unexpanded alveoli, 
circulatory failure and the like. Among 
4865 consecutive deliveries, 226 or 4.4 
per cent, were found to require resusci- 
tation. 

The treatment consisted in (1) the 
removal of obstruction of the air 
passages, (2) insufflation or disten- 
tion of the alveoli, and (3) stimula- 
tion of the respiratory center. Drugs 
as stimulants of the respiratory center 
were found to be of very little value. 
Handling the baby gently and with- 
out haste was thought to be the first 
principle of treatment. Stimulation of 
peripheral nerves by some method, such 
as slapping the soles of the feet and 
the removal of fluid from the mouth 
with sterile gauze will often suffice 
in stimulating respiratory movements. 
Mouth-to-mouth breathing or pressure 
insufflation with a pump were thought 
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to be dangerous in some instances. 
Respirator machines occasionally were 
helpful, but had definite limitations of 
usefulness. The introduction of the 
laryngoscope followed by the removal 
of fluid from the trachea and bronchi, 
and insufflation of oxygen and carbon 
dioxide, with little or no pressure, 
seemed to be the most effective method 
of treatment. When this method was 
unsuccessful in stimulating breathing, 
none of the others were found to be 
effective. In a few instances, trauma 
of the pharynx and larynx, with excoria- 
tion and edema, were noted but never 
were these lesions serious enough to 
cause the death of the infant. 

PREMATURITY.— It has been 
noted that most newborn infants secrete 
large amounts of estrin in their urine 
during the first few days of life, and 
premature infants have, therefore, been 
deprived of this intrauterine stimulation 
for a month or more, which may account 
in part for their unstable metabolic 
mechanism. Estrin was administered to 
a group of premature infants and the 
results of growth and weight gain were 
compared with those of a control series 
by A. Moncrieff (Arch. Dis. Childhood 
11:9 (Feb.) 1936). Estrin prepared 
in the form of trihydroxyoestrin in olive 
oil and ketohydroxyoestrin in aequous 
solution was administered subcutane- 
ously in doses of 100 units per pound 
of body weight for 7 days. The control 
group received injections of olive oil or 
water only. The feeding and care of the 
2 groups was otherwise the same. The 
weight gains of 80 treated infants at 
the end of 7 to 14 days were slightly 
greater than the control infants, but the 
differences were small and inconclusive. 
Girl babies gained more rapidly than 
boy babies with this treatment. The 
authors could not recommend the estrin 
injections as a routine measure for the 
treatment of premature infants. 


M5 

By the injection of benzidine into 
the capillaries of the brain and lh\ r 
M. Mali and C. E. Raihri t -\cta I ‘aediat. 
18:118, 1935 j observed that the small 
vessels of premature infants were mure 
fragile, were smaller in size, less numer- 
ous, and spaced wider apart than in 
full term infants. Such conditions were 
thought to lead to disturbances of o.xida- 
tion in the tissues, resulting in the 
lowered metabolism, a tendency to acido- 
sis, an unstable heat mechanism, anrl the 
attacks of asphyxia in the first few rlays. 
The wide separation of capillaries in 
the medulla might account for the ir- 
regularity of respiration of yjremature 
infants and might even lead to impair- 
ment of mental development and func- 
tion. Similar arrangement of the liver 
capillaries might cause disturbances of 
function of that organ and influence the 
occurrence of icterus neonatorum. The 
capillary network was thought to have 
its greatest development in the last 3 
months of fetal life. 

MISCELLANEOUS. — Among nu- 
merous reports of abnormalities of the 
newborn, the following w’ere of interest. 

A congenital bony teniperomandibitlar 
ankylosis was reported in a newborn in- 
fant by L. W. Burket (J. A. M. A. 106: 
1719 (May 16) 1936). The left side 
of the face was malformed, with a de- 
pression below the z 3 ’gomatic arch and 
the rudimentary mandible. The joint was 
freed by surgical procedttres 24 hours 
after birth, but bony ankjdosis occurred 
at the age of 2 months and onlj' a small 
aperture between the jaws remained 
which allowed for an adequate intake of 
food. 

Three newborn infants with localised 
areas of cyanosis were observed by L. 
H. Smith (J. Pediat. 7 : 376 (Sept.) 
1935 ) . In 2 of the patients the cyanosis 
was limited to the face and in the third, 
cyanosis involved the upper thorax, the 
head, neck and arms. None of these 
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patients had asphyxia. Within 5 days 
the localized cj^anosis disappeared en- 
tirely and the health of the infants was 
unimpaired. It was the opinion of the 
author that the cyanosis was the result 
of a partial obstruction of the venous 
circulation, possibly due to a vasomotor 
disturbance. 

The tendency of pemphigus neona- 
torum to spread readily from one patient 
to another indicated to H. Carter and 
H. A. Osborn (Brit. M. J. 1 : 465 (Mar. 
7) 1936) that the disease was caused by 
a microorganism. In pathologic sections. 


the lesion was found to consist of an 
inflammatory involvement of the sub- 
epithelial tissues and various strains of 
staphylococcus aureus and staphylococ- 
cus citreus were isolated. The disease 
seemed to spread from some focus within 
a nursery and it occurred at the same 
time or immediately after the develop- 
ment of folliculitis in some of the pa- 
tients, but the pemphigus was more 
severe because the deeper structures of 
the skin were involved. The best treat- 
ment for the disease was thought to he 
local applications of silver nitrate. 


PARASITIC DISEASES IN CHILDREN 

By Waldo E. Nelson, A.B., M.D. 


An attempt to determine the effect of 
hookworm infestation upon the health 
of school children has been made by 
A. E. Keller, J. T. Googe, H. B. Cottrell, 
D. G. Miller, Jr., and R. H. Harvey (J. 
A. M. A. 105:1670 (Nov. 23) 1935). 
The study was carried on in George 
County, Mississippi, where hookworm 
infestation is endemic. In a series of 
1083 children, it was found that 79.5 
per cent, were infested. Of these 187, 
or 17.3 per cent., had moderate or heavy 
worm infestations. The instance of ane- 
mia and malnutrition was essentially the 
same in those children with light infesta- 
tions and in the negative or control group 
(those with no infestation). Those 
children having the greatest number of 
worms had the greatest degree of anemia 
and malnutrition. Diseased tonsils and 
teeth were present in practically the same 
extent in both control and infested 
groups. The authors point out that hook- 
worm control is to be considered as part 
of a well-balanced public health pro- 
gram. The removal of the hookworm 
alone will bring about only partial and 
temporary improvement. Treatment of 
the niiemia and malnutritioti and removal 


of foci of infection should be carried out. 
Data regarding the dietary habits of the 
children studied indicated deficiencies 
that could be responsible for the mal- 
nutrition. 

A review of the literature concerning 
trichinosis, especially in children, is pre- 
sented by I. P. Sobel (Am. J. Dis. Child. 
51:367 (Feb.) 1936). In addition, 8 
sporadic cases of trichinosis in children 
are reported. Seven of these children 
recovered ; the eighth patient, a girl of 
4 years, with fulminating trichinosis, 
died after an illness of only 4 days. All 
of the children who recovered had edema 
of the eyes, fever, muscular pains and 
eosinophilia. There was no eosinophilia 
in the child who died. The possibility 
is suggested that the absence of eosin- 
ophilia is a bad prognostic sign. 

The author points out that while the 
intradermal injection of Trichinella anti- 
gen is of value in making the diagnosis, 
it has certain disadvantages and cannot 
replace the biopsy in making a definite 
diagnosis. Thus, a positive reaction' 
may be the result of a previous trichin- 
ous infection as well as of an active one. 
However, since the spenlicity <if the re- 
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action seems to diminish over long pe- 
riods of time, a reaction to a low dilution 
would be strong evidence in favor of 
an active infestation. One other dis- 
advantage is that the reaction is not 
strictly specific in that Trichuris infec- 
tion may give positive results. A nega- 
tive reaction which becomes positive later 
in the illness is strong evidence that the 


case at hand is one of trichino-'is. In 
the examination of muscles removed by 
biopsy, the importance of the earlier 
changes in the muscles are emphasized. 
These are ; ( 1 ) basophilic granular de- 
generation ; (2) multiplication and swell- 
ing of the muscle nuclei; (3) basophilic 
halo formation ; and ( 4) focal interstitial 
myositis. 


EPIDEMIC PAROTITIS— (ikr«m/r5) 

By Robert A. Lyon, A.B., A.M., M.D. 


W’ithin the past few years, evidence 
points to one of the filtrable viruses as 
the etiologic agent of mumps. This in- 
formation, together with the knowledge 
of the frequency of involvement of the 
central nervous system in this disease, 
has led to speculation in regard to the 
true nature of the disease. 

In the opinion of Lamache and Dutrey 
(Bull. et. mem. Soc. Med. d. hop. de 
Paris 51 : 1770 (Dec. 30) 1935), the dis- 
ease is a general systemic infection and 
the parotid swelling is only one of the 
symptoms. Different types of symptoms 
of the nervous system in association with 
mumps were observed. In one instance 
a polyneuritis developed 5 or 6 days be- 
fore the onset of parotid swelling. In 
the second patient a polyneuritis occurred 
10 days before the onset of parotitis and 
shortly after the parotid glands had be- 
come swollen, there developed an orchitis, 
a quadraparesis and a bilateral involve- 
ment of the facial nerves. Only 8 to 
10 cells were noted in the cerebrospinal 
fluids of these patients. In the third 
instance severe pain in the arms and 
later in the neck and shoulders pre- 
ceded an attack of mumps by about 4 
days. In the fourth instance a meningo- 
encephalitis occurred in a child 7 years 
of age on the second day of an attack 
of mumps. It was thought likely that 
the dissemination of the disease is quite 


general throughout the body and it is 
probable that nerv’ous tissue is especially 
susceptible. 

The frequency of involvement of the 
nervous system has also been empha- 
sized by O. Baumler ( i^Ionatschr. f, 
Kinderh. 63 : 377, 1935). In his opinion 
this type of complication is more com- 
mon than orchitis. The author has ob- 
served about 50 patients with meningeal 
or encephalitic symptoms occurring be- 
fore, during, and after the appearance 
of the parotitis. Jaundice was another 
symptom seen in a few patients with 
mumps. The abdominal pain often occur- 
ring in patients was thought to be due to 
a hepatitis rather than to a pancreatitis. 

Further evidence of the widespread 
effect of invasion of the virus of epi- 
demic parotitis was an unusual type of 
eye involvement following mumps, which 
occurred in a patient 2 years of age, ob- 
served by W. Mikulowski (^Ibid. 64 ; 101 
(Dec. 2) 1935). Following a definite 
exposure to the disease, the child de- 
veloped a swelling of the submaxillary 
glands and 3 days later the uvea, choroid, 
and the entire left eye became inflamed. 
During the next week there were menin- 
geal symptoms and a hyperglycemia. The 
mumps virus was thought to be the etio- 
logic agent causing inflammation of the 
eye, the brain and the pancreas, in addi- 
tion to the salivary glands. 
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POISONING IN miLOREN 

By Waldo E. Nelson, A.B., M.D. 


General Treatment. — In an article on 
the prognosis of acute poisoning, H. L. 
Marriott (Lancet 1 : 795 (Apr. 4) 1936) 
states that the prognosis varies inversely 
with the delay in beginning treatment 
and that if the patient is seen within an 
hour or two, the thoroughness with which 
the stomach is washed out is the chief 
factor. Two gallons of water should 
be used, a pint at a time being run into 
the stomach. He stresses the importance 
of placing the patient in the proper posi- 
tion, i. e., w’ith the mouth and phar 3 mx 
on a lower level than the larynx and 
trachea, so that fluid regurgitated around 
the stomach tube does not enter the air 
passages. The patient is placed in the 
prone position with the head extending 
over the end of the table and with the 
face directed towards the floor and 
supported by an assistant. The operator 
sits or kneels on the floor while passing 
the tube. The only swallowed poisons 
for which gastric lavage is contraindi- 
cated are the corrosive acids and alkalis. 

The author states that there are only 
5 common mechanisms by which life is 
primarily endangered in acute poisoning : 
(1) asphyxia; (2) depression of the 
central nervous system, i. e., coma; (3) 
excitation of the nervous system, i. e., 
violent delirium or convulsions; (4) de- 
hydration and dechloridation ; and (5) 
pain and shock. Asphyxia is effectively 
treated by clearing the patient’s air 
passages by artificial respiration and 
by the administration of oxygen or of 
oxygen and carbon dioxide. Coma 
is not so easily controlled but fortunately 
its seriousness is often associated with 
asphyxia from respiratory obstruction 
or depression. The administration of 
strychnine and coramine in large doses 
repeated as often as once every hour is 
helpful in deep coma, so also is re- 


peated lumbar puncture. Dehydration 
and loss of chlorides from vomiting 
and diarrhea are best controlled by con- 
tinuous intravenous saline therapy. 
Morphine should be administered for 
pain and shock and the barbiturates for 
delirium and convulsions. 

In view of the importance of acci- 
dental poisoning in children, the follow- 
ing abstract is given in some detail 
from an excellent article by A. O. 
Gettler and A. V. St. George (Am. J. 
Clin. Path. 5:466 (Nov.) 1935): 

Among the sources of poisoning are 
the silver polishes containing cyanide 
salts ; various dry cleaning fluids com- 
posed of carbon tetrachloride, trichlor- 
ethlyene, pentachlor ethane, propylene 
chloride, gasolene containing tetra-ethyl 
lead, benzene, and other solvents; many 
deodorants, germicides and antiseptics 
containing carbolic acid, lysol, cresol, 
bleaching powder, potassium chlorate, 
bichloride of mercury, iodine, boric acid, 
oxalic acid, and sodium carbonate (wash- 
ing soda) ; insecticides and poisons for 
rodents in the form of powder, solution 
or paste and containing strychnine, Paris 
green, phosphorus, white arsenic or sodi- 
um fluoride ; ordinary household drugs 
especially sugar-coated cathartic pills 
containing phenolphthalein, strychnine or 
atropine in some form ; shoe polish or 
shoe dyes containing benzene or nitro- 
benzene; carbon monoxide from leaking 
gaspipes or stoves or from exhausts of 
motor cars ; fumes from freshly varn- 
ished and nonventilated rooms due to 
the evaporation of turpentine or wood 
alcohol from the varnish ; lead-containing 
paint on toys, bedsteads and other furni- 
ture and ethyl (grain) alcohol and 
whiskey. 

Boric Acid Poisoning. — C hronic 
boric acid poisoning may occur in infants 
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from unwashed nipples that have been 
kept in boric acid, or from an old cus- 
tom of giving’ babies cloths to suck which 
have been saturated in boric acid. The 
continued use of borated glycerin sup- 
positories has also led to chronic poison- 
ing. Acute boric acid poisoning is not 
common, but has occurred when boric 
acid solution has been injected subcu- 
taneously by mistake instead of a 
physiologic saline solution. 

Symptoms of acute poisoning are sali- 
vation, vomiting, diarrhea, bloody urine 
and delirium. The skin is cyanotic, 
cold and clammy. The symptoms in 
chronic cases are similar but much 
milder. They are usually anorexia, fret- 
fulness and apparently considerable 
abdominal pain. There may be an irri- 
tating dermatitis as well as frequent 
periods of hematuria. 

When the boric acid or borax has 
been swallowed, treatments should be 
directed toward the removal of the 
poison by gastric lavage and colonic 
irrigation, and toward the acceleration 
of excretion by giving fluids, chiefly in 
the form of alkaline drinks, and by 
intravenous calcium gluconate admin- 
istration. Supportive measures to com- 
bat collapse must be instituted. In 
order to avoid errors, hospitals should 
color their boric acid with eosin or 
some other nontoxic dye. 

Sodium Carbonate (Washing 
Soda) Poisoning. — The symptoms of 
sodium carbonate poisoning are vomit- 
ing, diarrhea, tetanic contractions, col- 
lapse and coma. 

The treatment consists of gastric 
lavage and the administration of large 
amounts of fluids containing lemon or 
grape fruit juice or dilute (1 to 4) 
vinegar. Subcutaneous infusion of 5 
per cent, glucose or saline may be 
given. Alkalosis should be combated 
with sodium acid phosphate and such 
stimulants as strychnine and digitalis 
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should be given by sulKrutaneuus injec- 
tion for collapse. 

Potassium Chlorate I’'tisr..\'iNo. — 
In a reported fatal case rtf prita.-^sium 
chlorate poisoning, the symptoms were 
vomiting, diarrhea, clammy skin, dys- 
pnea, cardiac weakness and a gradual 
change of the .skin to a pale bluish-green, 
especially pronounced on the lips, nose 
and forehead. Icterus and a nephrosis 
with oliguria have been noted in some 
cases of chlorate poisoning. 

Treatment . — Immediate gastric 
lavage and administration of copious 
amounts of fluids are indicated. Stimu- 
lating treatment for the heart and 
kidneys should be instituted. Trans- 
fusions of blood are of value. 

Arsenic Poisoning. — .Acute arsenic 
poisoning in children usually results from 
careless administration or from acci- 
dental ingestion of the drug. Chronic 
arsenic poisoning may result from its 
prolonged administration or from pro- 
longed ingestion of food, such as vege- 
tables sprayed -with arsenic. 

In the acute cases the symptoms may 
begin shortly after ingestion or within 
2 or 3 hours. This is dependent upon the 
form of arsenic taken, its concentration, 
and whether or not a quantity of food 
is in the stomach. Symptoms usually 
consist of severe epigastric pain and 
vomiting, which is rapidly follow'ed by 
a burning sensation in the mouth and 
esophagus and by profuse bloody diar- 
rhea, so that dehydration and symptoms 
of collapse ensue. Convulsions in young 
children generally occur early, but coma, 
as a rule, is a late manifestation. It is 
thought to be due usually to paralysis 
of the muscles of respiration and 
circulation. 

The symptoms of chronic poisoning 
are chiefly dependent upon disturbances 
in the nervous system. The most pro- 
nounced symptoms are an irritating 
eczematous eruption, frequently on the 
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extremities ; brownish pigmentation of 
the skin, especially in the groins and 
the folds of the thighs; and a sensory 
neuritis, resulting in pains in the ex- 
tremities, and, at times, in ataxia. Other 
neurological disturbances that may occur 
are disturbances in vision, hearing and 
taste, headache, giddiness, muscular 
tremors and loss of reflexes. Vasomotor 
disturbances may also occur. 

Treatment. — In the acute cases treat- 
ment must be directed toward elimina- 
tion of the arsenic by repeated gastric 
lavage, and administration of the 
arsenic antidote (either fresh colloidal 
ferric hydroxide made by adding an 
excess of an aqueous suspension of 
magnesium oxide to a solution of ferric 
sulphate, or a mixture of equal parts 
of magnesium oxide and finely divided 
medicinal charcoal suspended in water) 
given repeatedly in abundant amounts. 
Colonic irrigation, saline and glucose 
solution should be given intravenously 
and subcutaneously. Blood transfu- 
sions should also be given. If there 
are symptoms of collapse or cardiac or 
respiratory failure, supportive drugs 
must be employed. 

In the case of chronic poisoning, ef- 
forts must be directed toward the de- 
termination of the source of the poison- 
ing and its elimination. Efforts should 
be made to eliminate the arsenic from the 
system by giving the child an acid 
residue diet, in which milk is included, 
and also intravenous injections of 
soditun thiosulphate. The general 
health must be built up by adequate 
dietary measures. 

Phosphorus Poisoning. — Acute 
phosphorus poisoning may be divided 
into 3 stages : ( 1 ) acute gastroenteric 

symptoms; (2) quiescent stage, lasting 
a day of two ; (3) symptoms similar to 
an acute yellow atrophy of the liver. 
Treatment is generally of little avail, 
since the symptoms do not occur until a 


good deal of the poison has been ab- 
sorbed and has exerted its deleterious 
action. Large amounts of liquid 
petrolatum should be administered 
and then removed by siphonage with 
the stomach tube. Repeated lavages of 
a 1 per cent, solution of potassium per- 
manganate should next be instituted 
and, finally, suspensions of finely divided 
medicinal charcoal in large amounts 
should be given. Morphine or bar- 
biturates should be given liberally in 
case of great pain. 

Aniline and Nitrobenzene 
Poisoning. — Aniline poisoning results in 
the production of methemoglobin from 
hemolysis of erythrocytes. The principal 
symptoms are fatigue, nausea, headache, 
giddiness, tinnitus aurum, skin irritation 
and sleepiness. There may be paralysis, 
abdominal cramps, absence of reflexes, 
unconsciousness, palpitation and dyspnea. 
There is an anemic pallor and cyanosis, 
and the eyes may be icteric. The peculiar 
discoloration of the skin is almost diag- 
nostic. The urine contains methemo- 
globin, hemoglobin, porphyrin, bilirubin, 
albumin and casts. 

Treatment . — The source of the poison 
should be removed at once. It it is on 
the skin, it should be washed off with 
soap and water; if taken by mouth, 
the stomach should be washed out and 
a suspension of medicinal charcoal in 
water and magnesium sulphate given 
in liberal amounts. Caffeine, oxygen, 
and saline infusions are usually in- 
dicated and artificial respiration may 
be necessary. Blood transfusions are 
invaluable and should be given promptly. 
The resulting anemia should be sub- 
sequently treated. 

Benzene Poisoning. — Benzene 
poisoning may be either acute or chronic. 
The acute type begins with a state of 
inebriation in which gaiety, excitement 
and increased self confidence precede a 
state of giddiness, uncertain gait, sleepi- 
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ness, nausea, vomiting-, headache and 
facial pallor. The skin later assumes a 
gre^'ish, blue tint, and there are cyanosis 
of the extremities, muscular spasms, 
blowing respiration, fall in temperature 
and blood-pressure, and, finally, muscular 
paralysis, convulsions, deep coma and 
death. A frequent complaint is burning 
sensation in the throat and eyes. 

Chronic benzene poisoning usually re- 
sults from prolonged inhalation of the 
poison or ingestion of small amounts 
in liquids as in denatured alcohol, etc. 
Fine punctate hemorrhages may be scat- 
tered over the entire body and on the 
surfaces of the mucous membrane. There 
is anorexia and nausea, and headaches 
are quite - frequent. Such neurological 
STi’mptoms as tremors, faltering gait, 
fatigue, giddiness and abdominal cramps 
and pains, insomnia and cardiac palpita- 
tions are common. The urine generally 
contains small amounts of albumin and 
granular casts. In the cases ending 
fatally, a generalized sepsis, due to in- 
fection of the hemorrhagic foci, is fre- 
quently found. Early in the illness there 
is a slight or moderate leukocytosis. 
However, this is quickly followed b\' a 
leukopenia with a relative lymphocytosis 
and anemia. This leukopenia is due to 
the effect of the benzene on the bone- 
marrow. 

Treatment. — In both the acute and 
chronic types of cases the sources of 
benzene must be eliminated. In the acute 
case, if the patient is unconscious, arti- 
fical respiration or the use of the 
respirator with oxygen and carbon 
dioxide administration should be em- 
ployed. Stimulants for the heart and 
respiration should also be given. If the 
benzene has been taken by mouth, a 
suspension (3 per cent.) of medicinal 
charcoal and water should be used as 
a lavage. This should be followed by 
the liberal administration of a suspen- 
sion of medicinal charcoal in mag- 
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nesium sulphate solution. If the 
poisoning has resulted from inhalation, 
attempts have been marie irj bind the 
benzene by the intravenous injection of 
5 c.c. riV 4 drams; of a 10 f>er cent, 
lecithin emulsion. Its use. however, 
is of doubtful value. 

In chronic poi.srming measures directed 
toward combating the anemia and over- 
coming the injury to the bone-marrt»w 
must be employed. This is accomplished 
chiefly with transfusions, daily’ injec- 
tions of liver extracts, and other blood 
builders and by proper diet. 

Strychxixe Poisoning. — The symp- 
toms of strychnine poisoning are agita- 
tion and muscular t-v\’itching, which is 
followed by cy’anosis, intermittent res- 
pirations and convulsions. 

Reference is made to the successful 
treatment of a severe case of strychnine 
poisoning b\’ Stahlberg and Davis by the 
injection of sodium amytal intraven- 
ously and tribrom-ethanol in water by 
rectum. Gastric lavage with a suspen- 
sion of medicinal charcoal and tannic 
acid should be given at once. Chloral 
hydrate as -well as ether or chloroform 
may be given for the spasms. An in- 
travenous injection of pernokton may- 
be given in drop doses. 

Bismuth Subnitrate Poisoning. — 
An instance of bismuth subnitrate poison- 
ing in an infant 7 weeks of age is re- 
ported by- H. X. Runsdorf and A. Night- 
ingale (j. Pediat. 8:624 (May) 1936). 
The drug had been prescribed for treat- 
ment of diarrhea. The mother had been 
instructed to give “as much as could be 
placed on the tip of a teaspvoon to be 
given with each feeding and i f the symp- 
toms did not abate, the amount was to be 
gradually increased.” The dosage was 
increased until almost 1 teaspoon ful was 
given with each feeding. The child’s 
skin became increasingly cyanotic, and 
it was noted that he would writhe and 
scream soon after eating. Except for 
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the cyanosis and the peculiar odor of the 
breath, there were no abnormal physical 
findings. The laboratory findings were 
negative, except that the urine showed 
an abnormal amount of nitrites. It has 
been shown that subnitrate of bismuth 


is capable, under the influence of certain 
bacteria in the intestines, of giving off 
nitric acid and nitrites, and that the 
symptoms of poisoning are due to the 
latter. The effect is upon the hemo- 
globin with formation of methemoglohin. 


POLIOMYELITIS 

By Frank E. Stevenson, A.B., A.M., M.D. 


Etiology. — {A) Predisposing 
Causes. — 1. Climate. — Historically, the 
first good account of epidemics of polio- 
myelitis proceeds from western Europe, 
according to E. B. Shaw (Northwest. 
Med. 35:39 (Feb.) 1936). During the 
early part of the present century, the dis- 
ease secured a foothold on the eastern 
seaboard of this country, spreading about 
New York and up the New England 
States, where epidemics have periodically 
recurred ever since. The disease spread 
westward over the northern portion of 
the United States. 

Definite epidemics began on the west 
coast approximately in the year 1910, 
and from this original focus in northern 
California, the disease has spread in ex- 
tent and increased in severity. The south- 
ernmost portion has been most involved. 
However, the author states that there is 
every reason to believe that there will be 
an increase in the disease in the Pacific 
Northwest. With the exception of the 
Pacific coast, the disease showed little 
tendency to spread southward until 1935, 
when epidemics were reported in North 
Carolina by C. V. Reynolds and J. C. 
Knox (Am. J. Pub. Health 26:95 
(Feb.) 1936) ; in Virginia by I. C. Rig- 
gin (Ibid. 26:98 (Feb.) 1936) and 
W. W. Waddell, Jr., and C. W. Purcell 
(Ibid. 26:104 (Feb.) 1936); in Ken- 
tucky by A. T. McCormack and F. W. 
Caudill (Ibid. 26: 101 (Feb.) 1936) and 
H. R. Leavell (Kentucky M. J. 34: 110 
<Mar.) 1936) ; in Tennessee by W. C. 


Williams (Am. J. Pub. Health 26:103 
(Feb. 1936). The disease may occur 
in the tropics ; S. M. Lambert (J. Trop. 
Med. 39:41 (Feb. 15) 1936) reported 
an epidemic occurring in Samoa in 1933. 

2. Age. — In the group of patients 
studied by Williams (loc. cit.') and by 
Riggin (loc. cit.), 62 per cent, and 59.7 
per cent., respectively, were in the first 
10 years of life. E. J. Barnett and C. L. 
Lyon (Northwest Med. 34:429 (Nov.) 
1935) found that 70 per cent, of their 
cases occurred in children between the 
ages of 5 and 10 years. R. W. Meals, 
V. F. Hauser and A. G. Bower (Cali- 
fornia and West Med. 43 : 123 (Aug.) ; 
215 (Sept.) 1935) observed an increase 
in the number of patients in the late 
second and in the third and fourth dec- 
ades of life ; however, 63 per cent, of 
their patients were in the first 15 years 
of life. 

3. Sex. — Poliomyelitis occurs more 
frequently in the male than in the fe- 
male. Fifty-four per cent, of the patients 
of Reynolds and Knox (loc. cit.) and 57 
per cent, and 55.5 per cent, of the pa- 
tients reported by McCormack and Cau- 
dill (loc. cit.) and Leavell (loc. cit.), 
respectively were of the male sex. 
G. deN. Hough, Jr. (Surg. Gynec. and 
Obst. 61 : 90 (July) 1935) observed a 
ratio of 3 to 2 in favor of the male pa- 
tients and E. J. Barnett and C. L. Lyon 
(loc. cit.), a ratio of 3 to 1. 

4. Season . — Poliomyelitis is primarily 
a warm weather disease. According to 
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I .Age in Years j 0-4 ; 5-9 10-14 15-19 20-24 25-34 3-44 utio 

1 : 1 MVcT 

Reynolds and 
Knox {loc. cit.) 

Per cent, of 
Patients 

51 1 

27 

9 

! ; 

5 ; 2 1 3 j 3 

]!vIcCormack and 
Caudill {loc. cit.) 

Per cent, of 
Patients 

44 

f 

' 

^ 28 

j 

16 

7 ' 5 ! 

1 

J, C. Wilson and 
P. J. Walker* 

Per cent, of 
Patients 

42 

30 

26 

2 


*Arch. Int. Med. 57:477, Mar.. 1936. 


Table II 

(Waddell and Purcell {Inc. cit.) 


Age Groups 

Youngest — 8 weeks 7 to 8 years 

Under 6 months 5 8 t<i 9 years 

6 months to 1 year 3 9 to 111 years 

1 to 2 years 6 1(1 to 11 years 

2 to 3 years 13 11 to 12 years 

3 to 4 years 3 12 to 15 years 

4 to 5 years 6 16 to 20 years 

5 to 6 years 8 21 to 25 years 

6 to 7 years 5 26 to 30 years 


31 to 35 years 1 


6 

7 

3 

5 

3 
12 

9 

12 

4 


McCormack and Caudill {loc. cit.), 308 
cases of the disease occurred in Ken- 
tucky in 1935 between June 1 and No- 
vember 1 ; the epidemic reached its peak 
in August, as did the 1934 epidemic in 
Spokane, recorded by E. J. Barnett and 
C. L. Lyon {loc. cit.). In Virginia, in 
the same year, the greatest number of 
cases was reported during the middle of 
July (Riggin). 

From a review of the records of 
poliomyelitis occurring in North Caro- 
lina during the past 10 years, Reynolds 
and Knox (/oc. cit.) report that August 
was the month of greatest incidence. 
However, during the 1935 epidemic, the 
peak incidence was reached during the 
month of June. 

5. Race . — According to P. H. Har- 
mon (J. Infect. Dis. 58:331 (May- 
June) 1936), the incidence of poliomye- 
litis in both southern and northern local- 


ities is from 2 to 4 times that in negroes. 
Mortality rates per 100,000 of popula- 
tion are practically identical. However, 
the case fatality rates among negroes 
exceed those of the white race. The 
author states that it is possible that op- 
portunity for contact infection is the 
determining factor. 

In a group of 308 cases reported by 
McCormack and Caudill, 91 per cent, 
were of the white race and 9 per cent, 
were negroes. During the epidemic re- 
ported by Reynolds and Knox in North 
Carolina, 77 per cent, were white, 14 
per cent, were negroes, 2 per cent, were 
Indians, while the race of 4 per cent, 
was unknown. The attack rate per 100,- 
000 among whites was 21.48, among 
negroes 13.50, among Indians 84. The 
population of North Carolina is 70 per 
cent, white, 29.5 per cent, negroes, 0.5 
per cent. Indian. Of the group of pa- 



624 


PEDIATRICS. 


dents reported by Leavell (loc. ctt.'), 
79.9 per cent, were of the white race 
and 20.1 per cent, were negroes. A con- 
siderably larger number of negroes con- 
tracted the disease than would be antici- 
pated, in view of the fact that the negro 
population in the community was ap- 
proximately 15 per cent, of the total 
population. 

6. Tonsillectomy. — In Spokane, in 
previous years so many cases of the 
bulbar type of poliomyelitis followed 
tonsillectomy, that it could not be con- 
sidered merely a coincidence. However, 
in 1934, while there was a large number 
of patients with the bulbar form, E. J. 
Barnett and C. L. Lyon (loc. cif.') failed 
to observe a case in which a child had 
had a recent tonsillectomy. According 
to H. R. Leavell (loc. cit.), the presence 
or absence of tonsils seems to be of 
little significance as a predisposing fac- 
tor to poliomyelitis. 

7. Blood Group. — T. Madsen, E. T. 
Engle, C. Jensen and I. Frenchen (J. 
Immunol. 30:213 (Mar.) 1936) col- 
lected 1118 cases in the 1934 epidemic 
of poliomyelitis in Denmark, in which 
the blood group of the patient was 
determined. The authors found no evi- 
dence of special susceptibility or resist- 
ance which could be related to the blood 
group. 

8. Economic Status. — In the group 
of patients observed by Leavell (loc. 
cit.), the economic status was recorded 
as excellent or good in 12.6 per cent, 
of the families, fair in 19.3 per cent,, and 
poor in 61.4 per cent. In 6.7 per cent, 
of the patients, satisfactory information 
was not obfe,ined. 

9. Rural vs. Urban Districts. — 
Reynolds and Knox (loc. cit.') found 
that 65 per cent, of their patients were 
from the rural districts. 

10. Swimming . — Meals, Hauser and 
Bower (loc. cit.) state that the voluntary 
history of illness following swimming. 


particularly in hypertonic ocean water 
was most striking in the patients under 
their observation. The presence of the 
virus in the water is questionable, but 
the increasing of contacts, the washing 
of protective mucus from the nose and 
throat, and the vascular changes in the 
nasopharynx incident to chilling, were 
thought to be important factors. How- 
ever, Leavell (loc. cit.) found that 70.6 
per cent, of his patients did not go 
swimming ; 20.2 per cent, went swim- 
ming (presumably not in ocean water) ; 
while 9.2 per cent, were infants. 

11. Miscellaneous Factors. — The oc- 
cupation of the patient or parents, previ- 
ous illness, complexion and other 
physical characteristics, dietary and other 
habits, sanitation of the home, the 
presence of insects, rodents and other 
animals, visits to gatherings, absence 
from the city, and a host of other items 
seem to be of little or no significance 
in the etiology of poliomyelitis, accord- 
ing to the studies of Leavell (loc. cit.). 

(B) Specific Causes. — 1. Globoid 
Bodies. — Since the causative agent of 
poliomyelitis is definitely regarded as a 
filter-passing virus, G. A. Logrippo (J. 
Bact. 31 : 245 (Mar.) 1936) attempted 
to determine the nature of the globoid 
bodies, which were first reported in 
1913. The author found that the opal- 
escence reported in the poliomyelitis 
virus culture as well as the micrococcoid 
forms can be produced in the absence of 
the virus. The establishment of an 
electric field will cause tissue lipoids to 
pass into suspension and react to stains 
similar to the “globoid body” forms. 

2. Virus. — Culture. — A. B. Sabin and 
P. K. Olitsky (Proc. Soc. Exper. Biol, 
and Med. 34:357 (Apr.) 1936) used 
media prepared from the brain and 
cord, lungs, kidneys, liver and spleen 
of human embryos for culture media. 
Propagation of the virus in human em- 
bryonic nervous tissue as contrasted with 



POLIOMYELITIS. 


the complete lack of growth in the other 
tissues emphasized the limited affinity of 
the poliomyelitis virus. According to 
the authors, multiplication of the virus 
can occur in cultures prepared with 
tissues preserved in the refrigerator for 
at least a week. 

According to F. Hberson ( Science 83 : 
324 (Apr. 3) 1936), it is stated gener- 
ally, and it is sometimes accepted as a 
fact, that filtrable viruses cannot be 
cultured on ordinary lifeless media. In 
his early studies, the virus w^as grown 
on macerated sheep brain which the 
author considered to be a lifeless culture 
medium. In the recent review of this 
work he contends that the statement 
that the brain tissue medium was life- 
less because of the mode of sterilization, 
was erroneous. 

Susceptibility of Experimental Ani- 
inals. — ^J. A. Toomey and K. R. Phelps 
( Proc. Soc. Exper. Biol, and !Med. 33 : 
624 (Jan.) 1936) confirmed the work 
of W. J. Nungester (Ibid. 30: 1128 
( Alay) 1933) that mucin added to 
poliomyelitis virus may accentuate its 
potency when injected into the mouse. 
However, the mouse cannot be used for 
experimental studies, because inconstant 
results are obtained and the pathological 
sections are not definitely typical. 

The spider monkey (Ateles Ater), 
like other new world varieties, is natur- 
ally refractory to experimental inocula- 
tion with the poliomyelitis virus (monkey 
passage), according to E. M. MacKay 
and C. R. Schroeder (Proc. Soc. Exper. 
Biol, and Med. 33 : 373 (Dec.) 1935). 

Strains . — From a study of the 1934 
epidemic of poliomyelitis in Los Angeles, 
Meals, Hauser and Bower (loc. cit.') 
suggest that there is more than one 
strain of human poliomyelitis virus. The 
most important evidence offered in sup- 
port of this conclusion was the very 
unusual clinical picture observed during 
the epidemic; the high incidence of the 


disease among arluli.'. jjarticularly clrtctftr- 
and nurse.': and the a]ij»earance of mild 
symptoms in a few patients who had 
had poliomyelitis. 

Transmission. — Coxt.\ct. — F. 
Arden (M. J. Australia 2:283 ( .^ept. 
21) 1935) reported polionnelitis in 3 
siblings in a well isolated home where 
the apparent source of the infection 
was a traveler who. while ill, had re- 
mained in the home. In Leavell’s group 
of patients only 0.8 per cent, apparently 
contracted the disease through direct 
contact, while 5.9 per cent, were ex- 
posed by indirect contact. In 90.8 f>er 
cent, of his patients there was no known 
contact. 

!MiLK-Br)RXE. — .\ccording to a study 
made by Leavell (loc. cit.). Dairy A 
supplied only 27.33 per cent, of the 
milk, yet 42.9 per cent, of his patients 
with poliomyelitis obtained milk from 
this source. The author points out that 
approximately 65 per cent, of Dairy .A’s 
milk is sold through chain stores and 
the comer grocery — stores patronized by 
the lower economic group. According to 
the author, there was no definite evi- 
dence that the disease was milk-bome. 

Water. — In the group of patients re- 
ported by Leavell (loc. cit.'), 70.6 per 
cent, used city water only ; 20.2 per 
cent, used city and other water supplies ; 
2.5 obtained water from sources other 
than the city. Apparently there was no 
evidence of water transmission. 

Privies. — In 56.3 per cent, of Leavell’s 
patients, privies were within 150 feet 
from the dwelling. There was approxi- 
mately one case of poliomyelitis to every 
100 privies. According to the author, 
this finding may indicate only that the 
greater number of cases occurred in the 
more crowded and poorer sections. 

Insects and Rodents. — H. Wenner- 
berg (Brit. J. Child. Dis. 32: 163 (July- 
Sept.) 1935) contends that the disease 
is transmitted by mosquitoes. A history 
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of the presence of mosquitoes was ob- 
tained by Leavell (Joe. at.) in 91 per 
cent, of his patients, stable flies in 90 
per cent., and rats and mice in 83 per 
cent. 

Raw Fruits and Vegetables. — A 
history of ingestion of raw fruits and 
vegetables was obtained in all but 3 
of Leavell’s patients. 

Swimming. — No contact through 
pools could be obtained in Leavell’s (loc. 
cit.) group, consisting of 20.2 per cent, 
of the patients who went swimming. 

Portal of Entry. — Gastrointes- 
tinal Tract. — Meals, Hauser and 
Bower (loc. .cit.) found that approxi- 
mately 16 per cent, of their patients had 
suffered a preceding enterocolitis, often 
with mild encephalitic symptoms. These 
findings suggest the possibility of a 
primary intestinal infection with neur- 
ological complications, or a possible 
gastrointestinal tract atrium of the polio- 
myelitis virus. 

According to J. A. Toomey (Am. J. 
Dis. Child. 50:1362 (Dec.) 1935), 
clinical observations indicate that the 
virus of poliomyelitis may spread up the 
vagus nerve from the gastrointestinal 
tract to involve the vagal nucleus and, 
by continuity, extend to other tissues. 
The production of isolated paralysis of 
the muscles of the facial nerve, accord- 
ing to Toomey (Ibid. 51 : 58 (Jan.) 
1936), may best be explained by assum- 
ing that the portal of entry was the 
gastrointestinal tract. The author has 
been able to produce paralysis of this 
type by way of the gustatory fibers as 
well as through the chorda tympani. 

In experimental poliomyelitis, J. A. 
Toomey (Science 82:200 (Aug. 30) 
1935) states that 2 factors combine and 
the combination material destroys motor 
cells. One of these factors is monkey 
cord virus and the other is the toxic 
material produced in the intestinal tract. 
In the human being, the causative agent 


usually enters the digestive tract ready- 
made. According to the author, all the 
vagaries of the disease, even the reason 
why the lumbar region seem^ to be the 
first involved, are easily understood in 
the light of the theory that the virus 
enters through the gastrointestinal tract. 

H. K. Faber (Ibid. 82:42 (July 12) 

1935) contends that the gastrointestinal 
tract cannot be accepted as the portal 
of entry on the basis of early or limited 
involvement of the lumbar cord. From 
animal experimentation with nasal in- 
oculation in which the gastrointestinal 
tract could be ruled out with some de- 
gree of certainty as the portal of entry, 
the author observed that the lumbar cord 
was involved in more than half of the 
animals. 

E. H. Lennette and N. P. Hudson 
( J. Infect. Dis. 58 : 10 ( Jan.-Feb.) 

1936) repeatedly instilled suspensions of 
virus containing cord of monkeys into 
loops of isolated bowel in 4 M. rhesus 
monkeys without producing infection. 
Subsequent attempts were preceded by 
washing out the loops with phosphate 
buffer solution in an attempt to increase 
the permeability of the intestinal mucosa. 
This method, which was found to be so 
useful by N. P. Hudson, E. H. Lennette 
and F. B. Gordon (J. A. M. A. 106: 
2037 (June 13) 1936) in increasing the 
incidence of infection by the nasal route, 
was ineffective when applied to the lower 
bowel, since evidence of infection failed 
to develop. S. Flexner (J. Exper. Med. 
63:209 (Feb.) 1936) questions whether 
under rigid experimental conditions in- 
fection is ever secured by the way of the 
stomach and intestines. 

Respiratory Tract. — S. Flexner 
(Ibid.) states that while the gastroin- 
testinal source of infection is much 
disputed, the portal of entry through 
the intestinal tract is generally accepted. 
There is no difference of opinion on the 
greater ease and frequency with which 
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infection can be experimentally induced 
via the nasal passages or the virus de- 
tected in secretions from the passages. 

Intravenous Route. — C. Armstrong 
(Pub. Health Rep. 51:241 (Mar. 6) 
1936) found that picric acid (see Pro- 
phylactic Treatment') instilled in the nose 
tends to protect monkeys from intra- 
venous inoculation. Hudson, Lennette 
and Gordon (loc. cit.) determined that 
section of the olfactory nerves prevented 
infection after both intranasal and in- 
travenous inoculation. The selectivity of 
the virus for the olfactory pathway to 
the central nervous system was indicated 
by recovery of the virus from the nasal 
passages following intravenous injection. 
According to Armstrong {loc. cit.), the 
infection following intravenous inocula- 
tion is due to the escape of the virus 
from the blood stream into the na'sal 
membrane, from where it reaches the 
nervous system by way of the olfactory 
tract. However, Hudson, Lennette and 
Gordon {loc. cit.) observed that sub- 
lethal doses of the virus given intra- 
venously were made fatally infectious 
by damage to the cerebral cortex from 
starch injections. 

Cutaneous. — J. D. Trask and J. R. 
Paul (J. Pact. 31:527 (May) 1936) 
report a relatively high incidence of ex- 
perimental poliomyelitis in monkeys fol- 
lowing intracntaneous injections of com • 
paratively small doses of the w. f . d. 
strain, a so-called human strain. Several 
cases of the disease in human beings 
have apparently followed the subcutane- 
ous injections of poliomyelitis vaccine, 
according to J. P. Leake (Am. J. Pub. 
Health 26:148 (Feb.) 1936). 

Pathology . — The cellular infiltration 
of the meninges present in certain en- 
cephalomeningitic processes, such as 
poliomyelitis, is essentially limited to 
one component, the pia (H. W. Will- 
iams: Arch. Path. 21:35 (Jan.) 1936). 
According to the author, this infiltra- 


tion is secondary to the encephalitic prix:- 
ess. In contrast, the seat of tlie inflam- 
mation in purulent meningitis is primarily 
the subarachnoid space, the pia evincing 
merely symptomatic intlammation. 

The cases of poliomyelitis observed 
by Meals, Hauser and Bower ( loc. cit. ) 
were quite variable in their manifesta- 
tions. The majority of the patients re- 
vealed some degree of initial toxemia, 
although in many cases there was an 
absence of the usual early neurological 
changes- A small number of the patients 
were afebrile during the entire period 
of observation. 

A few patients did not complain of 
headache or painful oculomotion ; many 
had sore throat without local evidence 
of inflammation. .A. large number of 
the patients suffered an initial diarrhea, 
often accompanied by abdominal pains, 
and occasionally by vomiting. Now and 
then mental dullness suggested cerebral 
involvement. A primary gastrointestinal 
infection often seemed to be present. 
Occasionally, the degree of abdominal 
pain, the distention, and vomiting were 
quite alarming. 

According to J. M. Smellie (Practi- 
tioner 136:203 (Feb.) 1936), the out- 
standing physical sign is rigiditj* of the 
spinal muscles. This rigidity is, as a 
rule, most marked in the lower cervical 
and the upper dorsal region, and only 
slightly so in the upper cervical spine. 
Accordingly, the child is able to flex 
the head on the neck, but difficulty is 
often met with in attempting to flex the 
neck on the shoulders. The chin sign 
is often positive. This sign is elicited 
by instructing the patient to touch his 
sternunj with the chin; if positive, the 
patient will open the mouth. 

While less severe than in previous 
epidemics, nearly all of the patients 
observed by Meals complained of pain 
in the cervical or lumbar spine. Al- 
though stiffness of the neck and spine 
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Symptomatology 



Waddell and 
Purcell 

Per cent. 

W.W. Nicholson 
Per cent. 
(Kentucky 

M. J. 34*115 
(Mar.) 1936) 

Wilson and 
Walker 

Per cent. 

Barnett and 
Lyon 

Per cent. 

Fever 


90.0 


100 ” 

F ever on examination 

54.0 




Vomiting 


50.0 

44.0 

Occasional 

Nausea 

6.3 




Pain in abdomen 

18.0 



4.3 

Enlarged spleen 

1.8 




Diarrhea 

9.0 

1.0 



Constipation 


9.0 



Dysphagia 

0.9 


1.0 


Sore throat 

4.5 




Coryza 

1.8 

24.0 

9.0 


Headache 

55.0 

76 0 

49.0 

Occasional 

Dizziness 

1.8 




Listlessness and drowsiness . . 

15.3 

22.0 

8.0 


Excitement and restlessness 




Common 

Convulsions 

1.8 

jit 



2.0 

Tremor or twitchings 


8.0 

4.0 

Common 

Tenderness and pain 

9.0 

13.0 

18.0 


Pain and stiffness of neck and back 

37.9 

67.0 

59.0 

97.7 

Rigidity neck only 

1 


3.0 


Rigidity back only 



5.0 


Muscle weakness 

21.6 


20.0 


Difficult respirations , 

1 

2.7 


2.0 


Kernig’s sign 


3.0 

1 

15.0 


Brudzinski^s sign 



16.0 


Bulging fontanel 


1.0 



Retention of urine 

1.8 




Arthritis 



34.0 


Changes in reflex 

47.8 


18.0 

Common 


(*Arch. Int. Med. 57:477 (Mar.) 1936). 
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was often absent, the spine sign was 
usually positive. The degree and dura- 
tion of muscle pain, tenderness, and 
severe cramping were out of proportion 
to the motor phenomena. According to 
Smellie (loc. cit.), Kernig’s sign is 
usually absent. 

In the group of patients observ’-ed bj* 
!Meals, Hauser and Bower (loc. cit.), 
the reflexes remained intact, although 
they were often diminished -and fre- 
quently asymmetrical. Muscle •weakness 
was often very mild or transient; pain 
on motion was sometimes pronounced. 

Sensory phenomena seemed to be uni- 
formly out of proportion to the motor 
changes. Occasionally, the hyperesthesia 
was localized contralateral to the paresis 
(Brown-Sequard’s phenomena). 

LaboratoTy . — Cerebrospinal Fluid. 
— The color of the fluid is usually either 
clear or slightly opalescent and the 
pressure is usually normal or slightly 
elevated, according to Shaw (loc. cit.), 
Nicholson (loc. cit.), Waddell and 
Purcell (loc. cit.). In 46 per cent, of 
the patients of Meals, Hauser and Bower 
(loc. cit.), the pressure was normal. 

Cells. — Nicholson (loc. cit.) observed 
the cell count to range between 10 and 
500 per c.mm. Occasionally a count of 
1500 cells was observed. According to 
Shaw (loc. cit.), the average count 
ranges between 200 and 300 cells. 
Waddell and Purcell obtained an average 
count of 155.4 per c.c. In 39 of their 
patients the count was less than 12 
cells per c.mm. in 26 patients the count 
ranged between 20 and 60; in 13 the 
cells numbered between 60 and 100; in 
12 between 100 and 200; while in 15 
patients the cell count was above 200 
per c.c. The highest count was 1480. 
The cell count was repeated on 8 of the 
39 patients who had no increase in cell 
count upon admission ; 3 were then 
found to have a cellular increase. Ac- 
cording to Shaw, the cell count in bulbar 


G2<i 

cases with little cord involvement i? 
usually low, ranging from 50 to 10C» 
cells per cm. 

Differential Count. — Meals, 
Hauser and Bower i loc. cit. » observed 
that the cells, when increased, were pre- 
dominately lymphocytes. In 41 of the 
patients of Waddell and Purcell, the 
type of cell was the lymphocyte. In 47 
of the patients the polymorphonuclear 
leukocytes predominated, while in 3 
instances the cells were equally divided. 
Nicholson (loc. cit.) states that the type 
of cell depends largely upon the stage 
of the illness. During the early stage the 
polymorphonuclear leukocytes may be 
increased, while later the lymphocytes 
may predominate. 

Protein. — Shaw found the globulin 
rather constantly increased. In 39 of the 
cases observed by Waddell and Purcell, 
an increase in protein was the only spinal 
fluid finding indicative of the disease ; 
6 of these patients later were found to 
have the typical cellular reaction, IMeals, 
Hauser and Bower obtained negative 
spinal fluid findings in 33 per cent, of 
their patients. 

Sugar. — In a group of 69 children, 
Waddell and Purcell obtained an average 
sugar content of 59 mg. per 100 c.c. 

Chloribes. — The average chloride 
content of the spinal fluid obtained on 
the spinal fluid by Waddell and Purcell 
on a group of 50 patients was 584 mg. 
per 100 C.C. 

Colloidal-benzoin and Colloidal 
Gold Test. — Meals, Hauser and Bower 
have concluded that the presence of a 
positive colloidal-benzoin test or colloidal 
gold test without other spinal fluid 
changes or neurologic findings is not 
significant or conclusive. 

Blood. — ^The white blood cell count, 
according to Shaw (loc. cit.), varies 
considerably ; usually the total count is 
normal, with a relative increase in the 
polymorphonuclear leukocytes. Accord- 
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ing to P. Plum (Ugesk. f. laeger 97: 
1012 rOct. 3) 1935), the neutrophil 
leukoc}-tosis is more marked in grave 
than in mild cases, with a slight shift 
of the hemogram to the left. In respira- 
tor\' paralysis it is stated that a relatively 
greater number of polymorphonuclear 
ieukocj’tes appear immediately before 
the onset of the paralysis, with a slight 
shift to the left and with a moderate 
increase in the absolute number of leuko- 
cjiies. Similar changes were observed 
in 3 patients with the bulbar form of 
the disease. 

Blood Sugar. — Determination of 
blood sugar in monkeys, according to 
C. W. Jtmgeblut and R. Resnick (Am. 
J. Dis. Child. 51:91 (Jan.) 1936), 
reveal no significant deviation from the 
level observed in normal monkeys. How- 
ever, in some paralyzed animals there 
occurs an ante mortem rise. 

Dextrose tolerance tests in poliomye- 
litic monkeys demonstrate a functional 
inability to eliminate a test dose of sugar 
from the circulatory system in the same 
length of time as do normal monkeys. 
This derangement appears to be un- 
related to either the duration or the 
extent of the paralysis. However, in 
contrast with the effect of the diphtheria 
toxin, poliomyelitic monkeys respond 
to the blood sugar lowering effect of in- 
sulin as well as do normal monkeys. 

Types . — Bulbar. — In a group of 431 
patients with poliomyelitis reported by 
J. A. Toomey ilbid. 50:1362 (Dec.) 
1935), 68 had the bulbar form of the 
disease. The latter group was divided 
into 2 groups: Group 1 consisted of 
45 patients who had symptoms referable 
to the vagus nerve first, and only later 
had involvement of the other cranial 
nerves ; 26 of these patients died. Group 
2 consisted of 23 patients who had a 
primary involvement of the seventh 
nerve, and only occasionally showed ex- 
tension to the other nerves of the bulb. 


Strictly speaking, it is incorrect to 
classify all cases with respiratory par- 
alysis as belonging to the bulbar type. 
The majority of respiratory symptoms 
according to E. B. Shaw (Northwest. 
Med. 35:39 (Feb.) 1936), are due to 
involvement of the intercostal muscles 
of the diaphragm and result from lesions 
in the cord. True bulbar respiratory in- 
volvement commonly accompanies par- 
alysis of the pharynx, the tongue and 
the larynx. Respiration in these cases 
is usually accompanied by hiccough and 
bizarre variations in respiratory rhythm. 
Death is due as much to accompanying 
vasomotor paralysis as to paralysis of 
respiration. 

Meningeal Type. — M. Jaccottet and 
C. Rivier (Arch, de med. d. enf. 37 : 393 
(July) 1934) have reported 5 cases of 
the meningitic type of poliomyelitis. 

Polioencephalitis. — According to 
Shaw {loc. cit.'), the term polioencephali- 
tis can seldom if ever be used with 
accuracy. Actual lesions of the fore 
brain are rarely demonstrable. 

Abortive. — ^According to W. Keller 
(Deutsche med. Wchnschr. 61 : 1922 
(Nov. 29) 1935), it has been shown that 
800 to 900 abortive cases occur for 
every 100 cases with typical paralysis. 

Complications and Sequelae. — G. 
deN. Hough, Jr., (Surg., Gynec. and 
Obst. 61 : 90 (July) 1935) states that 
hip flexion deformity, which is a com- 
bination of flexion and abduction, is a 
disabling and common complication. It 
occurred in 19 per cent, of 622 cases 
seen at the orthopedic clinic. 

In the group of cases reported by 
Meals, Hauser and Bower {loc. cit.), 
sequelae of a psychasthenic or neurasthe- 
nic nature were more common than 
previously observed. Insomnia and night- 
mares were occasional complaints. Some 
of the patients were irritable and emo- 
tionally unstable. Others complained of 
mental fatigability. 
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Symptoms of neurocirculatory asthe- 
nia were not uncommon, characterized 
by s 3 *mptoms of sudden weakness, 
vertigo, palpitation and breathlessness; 
occasionally, localized edema was present. 

Trophic disturbances were observed, 
such as excessive growth of the finger 
nails of one hand with retardation on 
the other, hypertrichosis of the legs only, 
loss of pigmentation of the hair of one 
involved extremity, herpes, and the like. 
These changes were thought to be due to 
primary’ involvement of the sympathetic 
neiwous system. 

Atelectasis. — B. Brahdy and M. 
Lenarsky (J. Pediat. 8:420 (Apr.) 
1936) observed at least 7 cases of 
massive atelectasis in a group of 27 
patients who survived the original 
respiratory paralysis. The authors point 
out that this complication clinically is 
often confused with pneumonia. Massive 
atelectasis is said to be the result of 
a prolonged occlusion of the lumen of 
a large bronchi. Intercurrent respira- 
tory infections, which increase the secre- 
tion of mucus, and an ineffectual cough 
are predisposing factors. 

Multiple Cases . — ^According to the 
study of Barnett and Lyon (loc. cit.'), 
although a total of 61 children came 
into direct contact with active cases ob- 
served by the authors, none developed 
the disease. However, 2 children were 
suspected of having contracted a mild, 
abortive form of poliomyelitis. 

Relapse and Second Attack. — L. 
Cohen (New England J. Med. 213 : 601 
(Sept. 26) 1935) recognizes 2 groups 
of recurrent poliomyelitis which are 
definitely distinct from each other. One 
group, which is not a reinfection, is 
due to recrudescence of the infection 
and occurs within 4 months of the first 
attack. The second and much less com- 
mon group, a true reinfection, makes 
its appearance 2 or more years after the 
first attack. Two cases of second attacks 
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of poliomyelitis %vere t ib'Crved, thu?- in- 
creasing the numt»er of rejicirteil ca>vs 
of this type to 15. 

Meals, Hauser and Itower < loc. cit. i 
found that some of their patients suffered 
repeated attacks. Two patients, after 
an apparent recovery from a bulbar in- 
fection, suddenly died with ftirther ex- 
tension of the medullary involvement. 

Immunity. — Cohen » loc. cit. > state.s 
that although one attack of poliomyelitis 
produces a permanent immunity in 
monkeys, immunity derived from an 
attack in the human being is absolute 
only for a period of 2 years. 

oMonkeys convalescing from a paraly- 
tic attack of poliomyelitis, according to 
C. W. Jungeblut (J. Infect. Dis. 5S: 150 
(Mar.-Apr.) 1936), are uniformly in- 
susceptible to intracerebral reinoculation 
with the same strain of the virus, in 
spite of the fact that the occurrence of 
virucidal antibodies in the serum during 
convalescence may be very’ irregular. 

N. P. Hudson, E. H. Lennette and 
F. B. Gordon (J. A. M. A. 106:2037 
(June 13) 1936) found neutralizing 

antibodies in monkeys vaccinated with 
certain preparations, but it is pointed 
out that their presence was not an in- 
dication of effective protection to intra- 
nasal virus. 

According to Cohen (loc. cit.). 
monkeys which have passed through 
a febrile abortive cycle without paralysis, 
following intracerebral injection of the 
poliomyelitis virus in combination with 
an inactivating agent, are fully suscepti- 
ble to intracerebral reintroduction of 
the virus. 

S. Flexner ( J. Exper. Med. 62 : 787 
(Dec.) 1935) has found that irrespec- 
tive of whether detectable symptoms of 
clinical poliomyelitis do or do not occur 
in the nasally instilled macctcus rhesus 
and macacus cynomolgtis monkeys, cere- 
brospinal changes quickly occur. The 
more common type of change is an in- 
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crease in cells, particularly of the lym- 
phocytes ; the less constant change is an 
increase in globulin. However, in spite 
of these changes in the cerebrospinal 
fluid, immunity does not develop unless 
clinical symptoms of infection occur. 
Otherwise, the animals fail to develop 
blood antiviral properties and they are 
susceptible to cerebral injection of the 
virus. Animals which develop immunity 
still continue to react to intranasal in- 
stillation of virus by changes in the 
cerebrospinal fluid. 

According to the conclusions of Cohen 
(loc. cit.), the formation of circulatory 
antibodies is a by-product of poliomye- 
litis. Consequently, the presence or ab- 
sence of virucidal substances in the 
serum shows little if any correlation 
with the resistance of the central nervous 
system to the reintroduction of the virus. 
Acquired immunity, as seen in the re- 
covered animal, appears to depend es- 
sentially upon the presence of a local 
immunity factor in the nervous system 
itself, which, in all probability, is pre- 
dominately cellular in nature. J. A. 
Kolmer and A. M. Rule (J. Immunol. 
29: 175 (Sept.) 1935) state also that it 
is likely that resistance to poliomyelitis 
may be present without demonstrable 
amounts of antibody in the blood. 

In an attempt to study this problem, 
F. M. Burnet ( J. Path, and Bact. 42 : 
213 (Jan.) 1936) used the virus of 
lonping-ill, because of the ease with 
which it could be detected, titrated, and 
studied in small animals. After intra- 
nasal inoculation in the rat, the louping- 
ill virus readily passed to the olfactory 
bulbs, although the rats showed no 
manifest evidence of infection. The 
virus disappeared from . the olfactory 
bulbs after the eighth or ninth day, con- 
comitantly with the appearance of virus 
— inactivating antibodies in the serum. 
As a rule, no further spread of virus 
into the central nervous system occurred 


beyond the olfactory bulbs. In rare in- 
stances, trace of the virus could be found 
in other parts of the brain. On the basis 
of this study, the author suggests the 
hypothesis that many children exposed 
to poliomyelitis develop their immunity 
from a local infection limited largely to 
the olfactory bulb. 

Prognosis. — Death Rate. — H. 
Meuli (Schweiz, med Wchnschr. 66: 
565 (June 13) 1936) states that the 
mortality of poliomyelitis varies between 
7 and 77 per cent. In Switzerland be- 
tween 1914 and 1932, the rate averaged 
21 per cent. Although the morbidity in 
adults is less than in children, the mor- 
tality rate is higher. A. S. MacNalty 
(Brit. M. J. 2:57 (July 11) 1936) 
points out that the case fatality rate varies 
in different epidemics ; an average varia- 
tion is from 10 to 20 per cent. In a 
group of patients studied by Barnett and 
Lyon (Zoc. cit.'), the case fatality rate 
was 2.5 per cent. Lea veil (loc. cit.) ob- 
served that the rate in an urban district 
was 1.7 per cent., while that in the rural 
community was 6.7 per cent. The death 
rate is also influenced by the incidence 
of the prevailing type of disease. C. D. 
Brink reports a death rate of 47 per cent, 
in a group of 17 patients. In all the fatal 
cases there was an ascending type of 
infection. All of a group of 12 patients 
with bulbar lesions and injury of the 
respiratory center observed by Brahdy 
and Lenarsky (loc. cit.) had a fatal 
termination. 

Paralysis. — The incidence of par- 
alysis is also influenced by the epidemic. 
Barnett and Lyon (loc. cit.) observed 
that 46 per cent, of their cases were 
of the abortive or nonparalytic type. On 
the other hand, Leavell (loc. cit.) ob- 
served that 70 per cent, of their urban 
patients and 83.3 per cent, of those from 
the rural district were paralyzed. E. 
Kramar and I. Liszka (Monatschr. f- 
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Kinderh. 60:136, 1934) report a case 
fatality rate of 63.6 per cent. 

In the group of patients studied by 
Barnett and Lyon {loc. cit.'), the cases 
of residual paral 3 ’sis were few and the 
extent of the paralysis slight, with the 
exception of one patient. Among their 
patients of the paralyzed group, IMeals, 
Hauser and Bower {loc. cit.) have found 
that to date only 20 per cent, show any 
residual paralysis or paresis. 

E. H. Barbour (New England J. Med. 
213:563 (Sept. 19) 1935) made a fol- 
low-up study of a group of 60 children, 
4 ^’ears after an attack of poliomyelitis. 
The degree of paralysis had been previ- 
ously classified under the following 
headings : 

(a) Educationally paralyzed, imply- 
ing that the individual was paralyzed to 
such a degree as definitely to impede his 
educational progress. 

(&) Occupationally crippled, meaning 
that although the child could lead a quite 
normal childhood, there would be a great 
possibility of his paralysis prohibiting 
him from certain occupations in later 
life. 

(c) Socially handicapped, implying a 
disfiguring paralysis which, although it 
did not interfere with his physical life, 
might be a source of social embarrass- 
ment to him. 

In 1930, more than one-half were in 
the social paralysis group ; approximately 
one-fourth in the most severely crippled, 
educational group ; and a little less than 
one-fifth were described as occupation- 
ally handicapped. 

In the 1934 redistribution, the par- 
alysis in one-half of the total group 
had disappeared and one-half of those 
still crippled had only a moderate de- 
gree of paralysis. Slightly more than 
1 child in 5 were occupationally crippled 
and only 1 in 50 was severely limited in 
motion. 


The occupatifmally handicapped 
showed the least change. The marked 
decrease of the social group wriuld ~(‘eni 
to indicate that the child in the ><K:ial 
parah'sis group has an e.xcellent chance 
of being completeh- normal at the end of 
4 \'ears of treatment. 

ScholasticalK', 25 out of 49 children 
were not retarded in schor>l at the end 
of 4 3 ’ears ; 9 were 1 \’ear behind : 4 were 
retarded 2 years, and 1 child, 3 ^ ears. 

Twent\--one children, who have com- 
pletely- recovered, seem to have no darker 
memory of the disease than if it had 
been measles. Among 20 children who 
are still paraK-zed, 6 are maladjusted to 
the handicap. 

Treatment . — {A ) Pruph yl.\ ct ic 
TsE.txMExx. — According to IMeals, Hau- 
ser and Bower ( loc. cit. j, the problem of 
prophjdaxis has always seemed most 
important but has never been satis fac- 
torih- settled. The avoiding of crowds 
obviousH' reduces the number of poten- 
tial contacts. Avoiding of fatigue is also 
of great importance. The voluntary- his- 
tory of illness following swimming, par- 
ticularly in hj’pertonic ocean water, was 
found to be most striking. This was 
thought to be due to the increase in the 
number of contacts and the removal of 
protective mucus from the nose and 
throat, as well as to vascular changes in 
the nasopharj-nx incident to chilling. 

P.A.SSIVE Immuniz-vxiox. — According 
to E. B. Shaw (Northwest. Med. 35:39 
(Feb.) 1936), the suggestion that con- 
valescent serum should be injectefd pro- 
phylactically against poliomyelitis is to 
be expected. However, since the case in- 
cidence of the disease is onl 3 ^ 1 in 1000, 
it would require a very large number of 
control and immunized cases during an 
epidemic in order to obtain critical evi- 
dence concerning the value of the pro- 
cedure. 

Meals. Hauser and Bower (loc. citj) 
injected a group of 207 persfms, consist- 
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ing of doctors, nurses, and hospital em- 
ployees with 30 c.c. or more of con- 
valescent serum. Of this number, 48, 
or 23 per cent., developed poliomyelitis 
within 3 weeks after the injections. This 
is an incidence far greater than that of 
the population at large. Fatigue and in- 
timate contact were thought to be pre- 
disposing factors. However, the patients 
were on the average more seriously ill 
and had a more prolonged illness than 
those who did not receive the injections. 
Barnett and Lyon {loc. cit.), on the 
other hand, did not give serum to 61 
children actively exposed to poliomyelitis 
in their homes ; none developed the 
disease. 

J. Stokes, Jr., I. J. Wolman, H. C. 
Carpenter and J. Margolis (Am. J. Dis. 
Child. 50:581 (Sept.) 1935) gave pro- 
phylactic injections of pooled conval- 
escent poliomyelitis serum, pooled 
adult serum, or citrated whole blood 
to 2179 children in Philadelphia during 
the epidemic of 1932. The maximum 
quantity of whole blood for intramus- 
cular injection was considered to be 60 
c.c. A small group of 11 children con- 
tracted poliomyelitis from 5 to 8 days 
following the injections of blood or 
serum. The mild nature of the attack 
and the fact that residual paralysis de- 
veloped only in 1 child was attributed 
to the use of the blood or serum. In 
view of their results, the authors rec- 
ommend that this form of prophylactic 
treatment should be continued. 

E. Schultz and L. P. Gebhardt 
(California and West. Med. 43:111 
(Aug.) 1935; J. Pediat. 7:332 (Sept.) 
1935) carried out a study to determine 
the protective value of immunizing 
serum. In all the experiments the serum 
was administered at least 24 hours pre- 
ceding the inoculation of the animals. An 
immune horse serum of high virucidal 
titer was used in the majority of in- 
stances. Pooled monkey convalescent 


serum and pooled normal adult human 
serum were also included for compari- 
son. The majority of animals received 
a total of about 5 c.c. per kilo, or an 
amount equivalent to about 350 c.c. for 
the average human adult. The virus was 
introduced intracerebrally in one-half of 
the animals and intranasally in the re- 
maining group. 

M. Brodie (J. Immunol. 28 : 385 (May) 
1935) studied the effect of convales- 
cent serum in monkeys during the pre- 
paralytic stage of the disease. The author 
observed that 6 c.c. of serum given 3 
days after an extracerebral infective 
dose prevented paralysis ; 75 c.c. given 
within the same period after intracere- 
bral inoculation failed to protect the 
animals. Their observations suggest 
either that the serum failed to reach 
the central nervous system, or that the 
virus was fixed in the cells and could 
not be dislodged. 

The net protection of serum-treated 
animals inoculated by the intracerebral 
route was 23 per cent. ; by the intra- 
nasal route was 92 per cent. Seventy- 
five per cent, of the animals, injected 
with immune horse serum sufficient to 
neutralize at least 200,000 m. i. b. of 
virus, failed to resist 100 m. i. d.’s or 
more of the virus ; while 25 per cent, 
failed to resist 10 m. i. d.’s of virus. It 
is, therefore, apparent that for protec- 
tection against a given dose of virus a 
proportionately higher concentration of 
antibodies is necessary. 

The convalescent serum proved less 
effective than the immune horse serum; 
the pooled adult serum was least effec- 
tive. 

While the immunizing serum seemed 
to have an effect of prolonging the incu- 
bation period, once the infection was 
established, the serum did not appre- 
ciably alter the course of the illness. 
Serum administered 2 or more days after 
inoculation with the virus was without 
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power to modify the course of the 
infection. 

Active Immuktization. — Vaccines . — 
According to T. M. Rivers (Am. J. 
Pub. Health 26:136 (Feb.) 1936), the 
virus of poliomyelitis, either active or 
inactive, acts as though it were a poor 
antigen. Even large amounts of it in 
the active state, administered intracu- 
taneously or subcutaneously, do not reg- 
ularly produce resistance to infection 
in monkeys. 

(A) Brodie-Park Vaccine. — M. Brodie 
and W. H. Park (Ibid. 26: 119 (Feb.) 
1936; J. A. M. A. 105:1089 (Oct. 5) 
1935) have found that a formolized vac- 
cine produces some antibody response 
in both monkeys and human beings. The 
vaccine is apparently safe, because it fails 
to infect monkeys after intracerebral 
inoculation. The combined humoral and 
tissue immunity of children, according to 
the authors, can be tested only in follow- 
ing up the outcome of natural exposure. 

Up to the present time, while 5 of a 
smaller control group became infected 
with poliomyelitis, apparently only 1 of 
a group of 7000 vaccinated children has 
contracted the disease ; this patient devel- 
oped poliomyelitis 14 days after the first 
injection. Reynolds and Knox (loc. cit.') 
state that so far nothing has been learned 
from the vaccination of 300 children in 
the city of Greensboro, North Carolina. 
No case in the vaccinated or the control 
group has contracted the disease ; assum- 
ing that the vaccine is 100 per cent, effec- 
tive, the authors question whether the 
procedure is a wise public health meas- 
ure. 

P. K. Olitsky and H. R. Cox (J. 
Exper. Med. 63: 109 (Jan.) 1936) state 
that it is a question whether any form 
of inactive virus retains the property of 
immunizing animals. The amount of 
antiviral substance in monkeys following 
the injection of formolized vaccine was 
so slight that the animals failed to show 
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immunity by the intrana>al ar intra- 
cerebral test. 

(B) Kolmer Vaccine. — ^J. A. Kulmer 
(Am. J. Pub. Health 26: 126 i Fob. i 
1936; J. A. M. A. 105: 1956 (Dec 14 i 
193o ) employed a 4 per cent, remote 
monkey passage virus treated with 1 j*er 
cent, sterile solution of sodium ricinole- 
ate and more recently with 1 : SO.CXX) 
phenyl-mercur\- nitrate. That immunity 
rapidly develops following injections of 
the vaccine seems to be showm by the 
fact that monkeys vaccinated by this 
method are effectively protected against 
experimental poliomyelitis wdien injected 
during the incubation period. 

P. K. Olitsky and H. R. Cox t /or. 
czf.), used tannin precipitated virus and 
virus treated with sodium ricinoleate in 
an attempt to vaccinate niacacns rhesus 
monket’s against poliomyelitis. It was 
found that a sufficient amount of virus 
was present to give rise to the danger 
of infecting the animals. Furthermore, 
while serum antiviral bodies were pro- 
duced by this method, they apparently 
were not sufficient to prevent infection 
by the ordinary tests. 

J. F. Kessel (Am. J. Pub. Health 
26: 145 (Feb. 1936) vaccinated 70 mem- 
bers of a group of 144 nurses either 
with the Brodie or the Kolmer vaccine. 
Three or four days after the first injec- 
tion 1 patient treated with the Brodie, 
and another treated with the Kolmer 
vaccine, as well as a control patient, 
developed poliomyeliis. 

The authors contended that all these 
patients were in the incubation period 
of poliomyelitis when the vaccine was 
injected. In a second group of 42 vac- 
cine treated nurses, no case of polio- 
myelitis developed, while 3 cases oc- 
curred among 50 persons constituting 
the control series. 

According to Kolmer (loc. cit.), the 
vaccine has been employed in the im- 
munization of 10,725 individuals. No 
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person who received the 3 full doses 
developed the disease. However, 10 cases 
of poliomyelitis followed the first or sec- 
ond injection. An anah-sis of these cases 
indicated, according to the author, that 
some of the patients were in the incuba- 
tion period of poliomyelitis when the 
administration of the vaccine produced 
a negative phase, thus lowering the pa- 
tients’ resistance to infection. The author 
feels that the vaccine is probably safe 
for the immunization against poliomye- 
litis. However, H. F. Vaughan (Am. J. 
Pub. Health 26: 143 (Feb.) 1936) and 
J. P Leake {Ibid 26: 148 (Feb.) 1936) 
contend that the 10 cases of poliomye- 
litis which followed attempts of im- 
munization were probably produced by 
the vaccine virus. Leake urges that the 
use of the 'vaccine in human beings he 
discontinued. He has reported (J. A. 
M. A. 105:2152 (Dec. 28) 1935) 12 
cases of poliomyelitis which have fol- 
lowed one or the other type of polio- 
myelitis vaccine. 

Chemical Agents. — E. W. Schultz 
and L. P. Gebhardt (Proc. Soc. Exp. 
Biol, and Med. 34:133 (Mar.) 1936) 
irrigated the nasal passages of monkeys 
with 1 per cent, picric acid on 3 suc- 
cessive days. Without further treatment, 
10 animals exhibited a well-defined re- 
sistance to intranasal instillation of the 
virus for a period of from 2 to 69 days ; 
1 developed the disease with the first 
instillation. In the control group, 90 
per cent, of the animals contracted polio- 
myelitis. For fairly, uniform results, re- 
peated washings with picric acid are 
necessary. 

A 1 per cent, solution of p-nitrophe- 
nol and a similar strength solution of 
trinitrocresol used intranasally seemed 
to be effective for at least 2 days; a 1 
per cent, solution of ammonium picrate 
apparently had no protective value. 

Sodium alum or tannic acid, in 
proper concentration, when instilled in- 


tranasally for at least 3 days, will in- 
duce effective resistance to nasal inocula- 
tion with the virus. A. B. Sabin, P. K. 
Olitsky and H. R. Cox (J. Exper. Med. 
63 : S77 (June) 1936) point out that 
once the resistance is developed, it does 
not disappear quickly when the instillation 
of the chemical is repeated daily. Four 
per cent, tannic acid or sodium alum can 
be given to human beings with only 
slight discomfort and no apparent harm- 
ful effect. 

C. Armstrong and W. T. Harrison 
(Pub. Health Rep. 51:203 (Feb. 28) 
1936) determined the relative value of 
various chemical agents in protecting 
white mice against the intranasal intro- 
duction of the encephalitis virus. The 
solution found most effective in this 
experiment was then studied to de- 
termine its protective value against ex- 
perimental poliomyelitis. 

The following agents were compared ; 
Cobra venom, sodium chloride, distilled 
“water, alum, formalin, glucose, zinc 
chloride, aluminum chloride, picric acid, 
tannic acid, lead acetate, sea “water, pi- 
craniic acid, dinitrocresol, dinitro phenol, 
and quinine hydrochloride were used in 
one or more concentrations, and either 
alone or combined with other substances. 
Picric acid, 0.32 to 0.64 per cent., either 
alone or combined with alum, was found 
superior to 4 per cent, alum and was 
the most satisfactory and efficient agent 
tried. Sixteen applications sprayed by 
means of an atomizer into the nostrils 
of the author produced no deleterious or 
injurious effect. Consequently, picric 
acid was utilized in an attempt to pre- 
vent intranasal inoculation of poliomye- 
litis in monkeys. 

When given 1 to 2 days before, 1 to 2 
days after, or on the same day of the 
virus instillation, picric acid led to a 
decreased susceptibility to the virus in 
all instances as compared with nonpre- 
pared controls. The protective action of 
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tlie acifl seems tu persi^^t for at lea;*! 4 
to 7 da>-s following its last administra- 
tion. It is believed either that the 
chemical affects the mucous mem- 
branes. rendering them less permeable 
to infection, or that it possibh' acts upon 
the virus itself. 

In contrast with the observations of 
Sabin, Olitsky and Cox (loc. cit.), using 
tannic acid or sodium alum, in pre- 
venting poliomyelitis in monkeys, Arm- 
strong and Harrison observed that picric 
acid does not prevent the development 
of specific immunity in mice following 
subsequent intranasal instillation of en- 
cephalitic virus. 

Nasal Spray ix Human Beings. — 
According to reports from the U. S. 
Public Health Service (J. A. M. A. 
107:363 (Aug. 1) 1936), the evidence 
in regard to the use of a nasal spray as 
a preventive of poliomyelitis is based 
entirely on animal experimentation. The 
proposed spray is not at present to be 
regarded as of proved value in the pre- 
vention of poliomyelitis in man. It may 
be advisable to await the results of 
further trials before giving the method 
general application. 

If it is desired to use the solution, it 
should be sprayed into the nostrils 3 or 
4 times on alternate days, and thereafter 
weekly, during the presence of polio- 
myelitis. The spray tip should be pointed 
upward and backward at an angle of 
about 45 degrees, and the spraying should 
be thorough enough to reach the pharynx, 
when a bitter taste will be noted. The 
early application at least should be ad- 
ministered by a physician. The tenta- 
tive procedure is subject to such changes 
as may be indicated by future findings. 

The most effective solution so far 
developed during the experimentation 
on monkeys, is prepared as follows : 

Solution A. — Dissolve 1 Gm. (15 
grains) of picric acid in 100 c.c. (3% 
ounces) of physiologic salt solution 


'•‘■■'^5 I'cr cent.?. 1 W aniirng fucilitat* ' 
ilutioii of tlie picric acid. ) 

Si'liition B. — l)i-s(jl\t; I Gm. <1.' 
grain^ i ui sodium aluminum sulphate 
(sodium alum) in IfK) c.c. f3’;i ounces i 
of ph\isi«4ogic salt solution 1 0.85 per 
cent.). An}’ turbidity in this solution 
should be removed by filtering one or 
more times through the same filter paper. 

Mix solutions and 1* in ef|ual 
amounts. The resulting mixture, which 
contains 0.5 per cent, picric acid and 
0.5 per cent, alum, is sufficiently anti- 
septic to prevent the growth of organ- 
isms and is ready for use as a spray. 
Homemade concotions are not fav'ored. 

Complications. — L. J. Rutledge ( J. A. 
M. A. 107; 1322 (Oct. 17) 1936 ob- 
serv’ed 2 cases of nephritis in human 
beings which apparently were due either 
directly or indirectly to the use of the 
picric acid-alum spray. 

Immunity Tests. — Skin Test. — The 
intracutaneous injection of attenuated 
monkey passage virus, according to J. A. 
Kolmer, G. Klugh, Jr. and A.. M. Rule 
(J. Immunol. 29: 191 (Sept.) 1935) 
cannot be employed as a test for im- 
munity to poliomyelitis. 

Serum colloidal gold, complement 
fixation and precipitation tests cannot be 
employed to determine susceptibility or 
immunity to poliomyelitis. 

Neutralisation Tests. — The only anti- 
body known at present to bear a definite 
relationship to resistance and immunity 
is that occurring in serum capable of 
neutralizing virus in vitro, and desig- 
nated as antiviral antibody. The presence 
of an amount of antibody in 0.5 c.c. of 
serum neutralizing at least 10 minimal 
injective doses of monkey passage virus 
is believed to indicate effective resistance 
to poliomyelitis. However, C. W. Junge- 
blut (J. Exper. Med. 62:517 (Oct.) 
1935) has pointed out that in view of 
the fact that poliomyelitis virus is 
rendered nonin fectious by small doses 
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of vitamin C, investigations will have 
to show whether the neutralization phe- 
nomenon observed with certain serums 
may be influenced by vitamin C in the 
serum. 

(B) Therapeutic Treatment. — (a) 
Convalescent and Pooled Adult Serum; 
Rosrnoic’s Serum. — Schultz and Geb- 
hardt (loc. cit.) have observed that serum 
administered 2 or more days after the 
inoculation of animals with poliomye- 
litis virus is witliout power to modify the 
course of the infection. However, P. H. 
T'Tarmon and H. N. Harkins (J. A. M. 
A. 107:552 (Aug. 22) 1936) state tliat 
convalescent and other specific serum 
therapy should be used, as there is no 
evidence that they are not of value. The 
authors state that the symptomatic im- 
provement following their use is almost 
universal. Meals, Hauser and Bower (loc. 
cit.) agree that little is to be expected 
from the use of convalescent serum after 
the central nervous system has been in- 
vaded beyond the stage of inflammation. 
However, the authors feel that the serum 
is of value if used in the preparal 3 dic 
stage ; the rapid abatement of symptoms 
following its use are quite striking. 

Barnett and Lyon (loc. cit.) treated 
29 patients with convalescent serum in 
the preparalytic stage of the disease. 
Of this group, only 9 children became 
paralyzed ; only 1 of these has a residual 
severe, and permanent paralysis. Of 14 
children seen or diagnosed after par- 
alysis, 3 still have a residual paralysis; 
in 1 child the residual paralysis is almost 
complete. It is pointed out that there is 
no way of determining how many, if 
any, of the 20 children who escaped 
paralysis would have escaped without the 
use of serum. 

In all cases in which the disease was 
recognized in the acute stage, J. C. 
Wilson and P. J. Walker (Arch. Int. 
Med. 57 : 477 (Mar.) 1936) gave serum. 
Of 14 patients with some degree of 


residual paralysis, all but 1 received 
serum. However, according to the 
authors, there was a definitely higher 
incidence of motor recovery in the serum- 
treated group. The authors alternated 
convalescent serum with pooled adult 
serum. B. F. Howitt (California and 
West. Med. 43:407 (Dec.) 1935) has 
concluded that in the advent of a sudden 
epidemic, it would seem justifiable to 
use pooled adult serum obtained from 
an urban district. 

W. W. Nicholson (Kentucky M. J. 
34: 115 (Mar.) 1936) observed a group 
of 108 cases of poliomyelitis. Sixty-two, 
or 56.6 per cent, were admitted without 
paralysis. Of the 62 patients, 43, or 70 
per cent., remained free of paralysis. 
Thirty-one of the patients received no 
special form of treatment; 24, or 77 
per cent., remained normal. Nineteen 
were given forced perivascular drainage, 
first described by G. M. Retan (J. A. 
M. A. 105:1333 (Oct. 26) 1935); 13, 
or 68 per cent., did not become par- 
alyzed. Twelve were given Rosenow’s 
serum; 7, or 58 per cent., were of the 
nonparalytic type of the disease. 

Petit Serum . — ^The injection of horses 
with virus containing spinal cord will 
give rise to an antiviral serum in ap- 
proximately 30 per cent, of the animals. 
W^hen used in the preparalytic stage of 
poliomyelitis, it is said to be of definite 
therapeutic value in the prevention of 
paralysis (Italian Correspondent: J. A, 
M. A. 105:1700 (Nov. 23) 1935). 

R. Southby (M. J. Australia 2:367 
(Sept. 21) 1935) states that the only 
conclusion that can be drawn in regard 
to serum therapy is that it may be of 
some benefit and it has no harmful effect. 
Therefore, he advises that its use be con- 
tinued until more convincing evidence is 
available. J. MacNamara (Ibid. 2 : 374 
(Sept. 21) 1935), in the absence of a 
better therapeutic agent, also recom- 
mends the use of convalescent serum. 
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Mt’iitc nf Injection . — Dariirtt tUifl p iii 
t luc. cit. ( administerupl 20 c.c. p.tf jpppppu-d 
convalescent serum intravenou>Iy. 
Wilson and Walker (loc. cit.) adminis- 
tered the serum intramuscularly or in- 
travenously. In addition to the intra- 
muscular and intravenous routes. Meals, 
Hauser and Bower {loc. cit. i also ad- 
ministered the serum intrathecall y. 
Southby (loc. cit.) administered the 
serum either intravenoush’ or intra- 
muscularl 3 '. An initial dose of 25 to 30 
c.c. of convalescent serum is advocated 
for children up to 5 \-ears of age; 45 
to 60 c.c. for children from 6 to 15 
years ; and 90 to 120 c.c. for older chil- 
dren. The dose may be repeated in 24 
hours. Following an initial intravenous 
dose of 50 to 100 c.c., Shaw {loc. cit.) 
recommends that the dose should be 
repeated at 12- to 24-hour intervals dur- 
ing the preparah’tic stage. 

Immnne-transfnsion . — Shaw {loc. 
cit.), in addition to the use of serum, 
also recommends transfusion of con- 
valescent or normal blood. Meals, 
Hauser and Bower treated 60 patients 
by means of blood transfusions from 
immune donors. In this group, 8 per 
cent, reacted badly to the treatment. The 
group as a whole was more acutely ill 
and remained longer in the hospital than 
a control group of more severely toxic 
patients treated intravenously wdth 10 
per cent, dextrose in physiological saline. 
The authors conclude that immune- 
transfusion should be used only when 
the central nervous system is involved 
and should not be carried out during 
the early systemic phase. 

Rabies Vaccine. — E. Barla-Szabo 
(Wien. klin. Wchnschr. 48:81 (Jan. 
18) 1935) has used rabies vaccine in 
the treatment of 17 cases of poliomyelitis 
in the paralytic stage of the illness. The 
vaccine was used because of its affinity 
for nervous tissue and because he be- 
lieves it has an action antagonistic to the 


; "-ph' ■!i,\ ' bti' iru'. i-.t.i 'i-.r.iuuiu bu* n:- 
uutlip'ir. 

<JRTHp"ji‘Ki»ir Tri„\tme.nt. — F' pr C'pn- 
venience, the « prth< trealin» nt < li 

ixplionn elititp ma_\ be di'. iilcl iuip p 3 
stages : ( 1 ; the acute >tage ; « 2 i ti'.e 

convalescent stage; (3» the stage of 
residual j:paral\ ~i>. 

1. Early or Acute Stuiic. — lJuring the 
preparal} tic stage, muscle tenderness is 
often elicited b_v prosure, or by active 
or passive motion. Treatment at this 
time, accp>rding to A. ^I. Rechtman 
(Arch. ['hv>. Therapy 10:411 f July . 
193r' o should be directetl toward keep- 
ing the parts warm and maintaining 
them in a neutral muscle position. .\. 
Faber ('Munchen. me<I. Wchnschr. 82: 
91 ( Ian. 17) 1935^ states that a par- 
alyzed muscle regains its functiciu only 
when the c<»ntracture of the antagnostic 
muscle is prevented. With the onset of 
the paralysis, rest and the prevention 
of deformity are essential until all sore- 
ness and tenderness have disappeared, 
which usually' require about 6 weeks 
(Rechtman: loc. cit.) or 2 months (R. 
T. Hudson; Kentucky' ZVI. J. 34:117 
(Mar.) 1936). 

As soon as weakness or paralysis 
occurs, A. T, Legg (New England J* 
Med. 213:415 (Aug. 29) 1935) has 
outlined the following recommendations : 

A. To Prevent Deformity: 

1. Posterior wire splint for the legs 
to hold them in their normal position. 

2. A corset to hold the trunk in nor- 
mal position. 

3. A platform splint to hold the arm 
in abduction to prevent any strain 
on the weakened deltoid, 

(a) L The elbow may be flexed or 

extended, depending upon 
the power in the biceps or 
triceps. 

(b) 2. A hand splint to prevent de- 

formity of the hand. 
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B. To Relieve Sensitiveness : 

1. Hot packs, 2 or 3 times a day. 

2. Complete rest. 

Xo massage or manipulation should 
be allowed during the sensitive stage. 

Second or Convalescent Stage. — Ac- 
cording’ to Hudson {loc. cit), this pe- 
riod begins with the disappearance of 
muscle soreness and ends when further 
muscular improvement ceases to occur. 
This stage is usually considered to be 
2 years in duration. During this period 
Rechtman (loc. cit) states that the ju- 
dicious use of physical therapy is val- 
uable, and braces and splints aid in 
protecting the weakened structures 
against deformities. 

According to Legg (loc. cit.), a com- 
plete muscle examination should be made 
as soon as the sensitiveness is over. 
Muscle training should then be started 
CO strengthen the weakened muscles by 
carrying out their function voluntarily. 
This procedure should be increased 
gradually. Over-fatigue should be 
guarded against. Treatment in water 
is not a specific form of therapy, al- 
though it is a pleasant way of doing ex- 
ercises. Muscle training, preceded by 
baking and massage, should be carried 
out only by a worker with a thorough 
knowledge of functional anatomy. Fre- 
quent muscle examination should be 
made in the beginning, to determine gain 
or loss in power; the treatment should 
then be adjusted accordingly. 

Electrical stimulation with a re- 
sponse in the involved muscle is not as 
effective as a voluntary contraction. A 
muscle that responds to electrical stim- 
ulation can usually produce voluntary 
motion. The dangers from this type 
of stimulation are not only frotp^ over- 
fatigue of the muscle without reeduca- 
tion of the nerve pathways, but also 
from the fact that stimulation strong 
enough to produce a response from 
muscles too weak to respond well vol- 


untaril}', is likely to spread to other and 
stronger muscles. 

Patients should never be permitted 
to stand in a deformed posture ; splints 
should be applied to keep knees and 
feet in their normal position ; a corset 
or jacket should be used to retain the 
normal position of an involved spine. 
Patients should not be encouraged to 
walk soon after the onset or to use me- 
chanical exercises. All patients should 
be followed for years to determine any 
unbalance of muscle power. 

Third Stage, or Period of Residual 
Paralysis. — This period persists during 
the remainder of the patient’s life. 

Hudson (loc. cit.) has outlined the 
following commonly used operations for 
improving function : 

1. Arthrodesis. 

2. Stabilizing operations. 

3. Transplantation of tendons; 
tendon lengthening. 

4. Osteotomies to correct deformi- 
ties. 

5. Bone lengthening and bone 
shortening operations. 

The real place of operative interfer- 
ence, according to Rechtman (loc. cit.), 
is after the maximum amount of spon- 
taneous recovery has occurred. Arthro- 
desis, or the fusion of two or more 
bones, permits of greater stability where 
normal muscle balance has been dis- 
turbed by paralysis. Such operations are 
best done after the age of 12 years. 
Tendon transplant may serve as a 
temporary measure before this age. 
Stabilizing operations upon the bones 
have proved more efficient and enduring 
than surgery upon soft structures. Nerve 
operations have practically been aban- 
doned as of no value. According to 
the author, muscle and tendon trans- 
plant, especially with arthrodesis, are 
most frequently practiced in the foot. 
Transplantations at the shoulders and 
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elbow joints have usualK- proved .h— 
appointing. 

An astragalectomy with backward 
displacement of the foot is a satisfactory 
method of stabilizing the ankle. A 
Campbell’s bone block, or the opera- 
tion as modified by Gill (T. F. Wheel- 
don and IVI. M. Clark (J. A. M. A. 
106: 447 (Feb. 8) 1936), is an adequate 
means of correction of foot drop. Recht- 
man states that a subastragalar arthro- 
desis is perhaps the best means of sta- 
bilizing a foot with lateral deformity, 
as varus or valgus. Arthrodesing op- 
erations of the ankle joint are seldom 
done because a stiff ankle is uncom- 
fortable and ungainly. Fusion of the 
posterior arches and spinous processes 
of the spine prevents the increase of a 
scoliotic deformity. Fusion of the 
shoulder joint is sometimes indicated. 
Arthrodesis at the knees, hip and elbows 
is seldom indicated. 

Flexion deformity of the hip and its 
treatment has been discussed by G. deN. 
Hough, Jr. (Surg, Gynec. and Obst. 61 : 
90 (July) 1935). The author has used 
5 methods of correction, combined to 
form 8 groups, -vis., (1) stretching; 
(2) subcutaneous tenotomy at the 
hip; (3) subcutaneous tenotomy of the 
iliotibial band ; (4) this procedure com- 
bined with fasciotomy at the hip ; ( 5 ) 
often division of the iliotibial band ; 
(6) this combined with subcutaneous 
tenotomy at the hip ; (7) the same com- 
bined with fasciotomy at the hip ; and 
(8) fasciotomy at the hip alone. Over 
95 per cent, of the cases encountered by 
the author were included in the last 
four groups. 

Feff Lengthening. — G. B. Stephenson 
and H. A. Durham (South. M. J. 28: 
818 (Sept.) 1935) carefully selected 
17 patients with at least fair muscle 
control of the thigh and leg. In 15 of 
these patients, the tibia and fibula were 
lengthened; in 2, the femur. The au- 
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that tl.i* k-n..;ilienn3g of 
ti'.e tili’.a and femur are pr. .ce-flure.-. .jt 
great \alr.e in carefully ^elected 

Lumbar Sympathectomy. — R. I. Har- 
^i^ and J. L. McDonald ( J. Bone and 
Joint Surg. 18:35 (Jan.; 1936), as 
well as A. W. Adson ^ J. a". M. 100: 
360 (Feb. 1 ; 1936), have fimnd lumbar 
sympathectomy of value in the treatment 
of a parah'zed lower extremity. The 
operation leads to an increase in blood 
supply to the involved part and a re- 
sulting acceleration in growth. 

In order to obtain satisfactory results, 
Harris and ^McDonald (/or. rit.) recom- 
mend that : 

(o) The paralysis be limited to one 
lower extremity. 

(h) The paralysis be moderate in 
degree. 

(r) The operation should be per- 
formed early in life — at the age of 6 
years, if possible. 

(tf) A gangiionectomy rather than a 
ramisection be performed. 

(r) A maintenance of the increased 
vascularity which follows the operation. 

Respiratory Difficulty. — M. B. 
Brahdy and M. Lenarsky (J. Pediat. 8: 
420 (Apr.) 1936) point out that respira- 
tory difficulty in poliomyelitis may be 
caused by (1) paralysis of the respira- 
tory center ; (2) paralysis of the dia- 
phragm or intercostals, either separately 
or in combination, or (3) accumulation 
of saliva and mucus in the pharynx in 
patients who are tmable to swallow. 

According to Brahdy and Lenarsky 
(/oc. cit.') and to R. T. Hudson (Ken- 
tucky M. J. 34: 117 (Mar.) 1936), pa- 
tients with paralysis of the respiratory 
center, as well as those whose respira- 
tory difficulty is due to pharyngeal pa- 
ralysis, are not benefited by the use of 
the respirator. In fact, the respirator 
may prove injurious under these condi- 
tions. Shaw (loc. cit.) states that pa- 
tients with involvement of the respira- 
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tory center are seldom able to adjust 
themselves to the rh\'thm of the machine. 
The respirator is useful only in patients 
with paralysis of respiratory muscles in- 
volving the diaphragm and thoracic mus- 
cles, due to lesions in the spinal cord. 

Patients of the third group, because 
of the difficulty in swallowing, should 
be placed face downward with the 
head low and feet elevated in order to 
enable tlie saliva to flow from the mouth. 
During the earlier stage, fluids should 
be given by rectum or subcutane- 
ously. However, if difficult swallow- 
ing persists feedings then may be given 
by gavage. When gavage is used, the 


danger of regurgitation and aspiration 
must be kept in mind. 

Patients of this second group who 
have only slight evidence of respiratory 
difficulty, without dyspnea or cyanosis, 
should not be placed in a respirator. 
The author’s opinion is based on the 
present knowledge of the physiology of 
respiration, the pathologic pulmonary 
conditions found in patients after treat- 
ment in the respirator, and the late 
pulmonary complications occurring in 
patients who survive the treatment. Pa- 
tients of this type, however, should be 
in a hospital near a respirator in case 
one is needed. 


DISEASES OF THE RESPIRATORY SYSTEM IN CHILDREN 

By Waldo E. Nelson, A.B., M.D. 


UPPER RESPIRATORY IN- 
FECTIONS. — Treatment . — The fol- 
lowing recommendations for the manage- 
ment of the “cold problem” in infants 
and small children are made by Y. Knee- 
land, Jr. (M. Clin. North America 
19:745 (Nov.) 1935): 

1. The isolation of the affected 
child or adult in the homes, and the 
removal of all infected children from 
school or kindergarten. 

2. Local measures : (a) There is no 
theoretical or practical evidence that 
“sterilization” of the mucous membranes 
during an acute cold is possible. (&) 
Nasal constrictor drugs which shrink the 
mucous membranes and therefore pro- 
mote drainage of the paranasal sinuses, 
are helpful if not used in too strong 
solutions or over too long a period of 
time. The use of 0.5 per cent, of ephe- 
drine is suggested, (c) General suction 
with a soft rubber bulb may be helpful 
in removing nasal secretions from in- 
fants. (d) Bland nonirritating nose 
drops, such as simple alboline, may be 
beneficial where there is much excoria- 


tion of the nares, although oily sub- 
stances may block the normal drainage of 
secretions. The danger of pulmonary 
irritation from oil must be borne in mind. 

3. While there is no evidence to prove 
that well nourished children have greater 
resistance to upper respiratory infection 
than do the undernourished, good nutri- 
tion should be encouraged. 

4. There is no evidence to show that 
amounts of vitamin A in excess of the 
ordinary infant diet or of vitamin D 
over that given as an antirachitic, have 
any prophylactic value against respira- 
tory infections. 

5. Indoor clothing should be light 
and additional warmth for out of doors 
should be supplied by outer clothing. 

6. Since there is no method, at 
present, for immunization against the 
virus of the common cold, the question 
is raised whether there is any value in 
attempting to immimize against second- 
ary invaders. The author suggests the 
use of vaccine made from the pneumo- 
cocci (Type VI, XIV and III), H. in- 
fluenzae and hemolytic streptococci. The 
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vaccine should contain apprciximately 1 
billion organisms per c.c. The course 
of injections should be commenced early 
in the autumn, starting with 0.1 c.c. 
and working up by tenths to the maxi- 
mum of 1 C.C. It is adxised to give the 
injections twice weekly for 2 or 3 
weeks, and then at weekly intervals for a 
longer period of time, perhaps, for the 
entire winter. This latter procedure is 
advised only for the small group of chil- 
dren who are highly susceptible to 
respiratory disease. 

LARYNGEAL STRIDOR. — An 
instance of congenital hyperplastic re- 
dundancy of the normal subglottic 
mucous membrane of the infantile larynx 
sufficient to cause obstructive dyspnea 
is reported by J. Glaser, D. B. Landau 
and C. A. Heatly (Am. J. Dis. Child. 
50; 1203 (Nov.) 1935). As far as the 
authors could determine, this is the first 
reported case of this type. The out- 
standing symptom was recurrent at- 
tacks of marked dyspnea. Unfortunately, 
the presence of a large thymus gland 
drew attention from the larynx to the 
thorax. After several x-ray treatments 
and finally thymectomy, a tracheotomy 
was performed with immediate relief 
of the dyspnea. Subsequently, direct 
laryngoscopic examination revealed with- 
in the subglottic space a thick band of 
somewhat reddened tissue projecting be- 
neath each vocal cord and reducing the 
lumen to a narrow opening. The sub- 
sequent treatment consisted of periodic 
dilation of the subglottic obstruc- 
tion, starting with a No. 14 metal bougie 
and gradually increasing to a No. 24. 
Nine treatments were given over a period 
of 16 weeks. The child was prepared 
for the procedure by small doses of 
phenobarbital and atropine. After 
13 weeks of treatment, the tracheotomy 
tube was removed. The infant was ex- 
amined at the age of 9 months, appar- 
ently about 2 months after the hospital 


di'nii~-.al. .\t thi- time breathing was 
r.' in:ial and the ^iibgl<>ttic band- ajipeared 
i" have retrai'ted t<i the i.'dge- of the 
Vocal cord-. 

PNEUMONIA. — Epidemiology , — 
J. J. Bunim and j. D. Tra>k (Am. J. 
Dis. Child. 50;f.»2o « Sept. < 1935) have 
carried out an epidemiokigic study in 
families of children with pneumococcic 
lobar pneumonia. Their observations do 
n«jt differ materially from those of other 
investigators who have found that there 
is an increased carrier rate cu* the i)neu- 
moc<x:cu3 among meml»ers of families in 
which there is a ca.se of pneumococcic 
pneumonia. In the authors’ exi>erience 
there was an increase in the incidence 
of carriers of heterologous as well as 
homologous types of pneumococci. There 
was a distinct relation between the 
presence of symptoms of infections of 
the upper respiratory tract and the 
presence of the carrier state of homolog- 
ous and heterologous pneumococci. 
Both the incidence of upper respiratory’ 
infection and the presence of the carrier 
state were found to be more frequent 
in the younger members of the family. 

Typing of Pneumococci . — ^The im- 
portance of accurate classification of 
pneumococci is stressed by R. L. Nemir, 
E. T. Andrews and J. Vinograd (Ibid. 
51 : 1277 (June) 1936) from the stand- 
point of both prognosis and treatment. 
Complications and mortality are said to 
be definitely related to the ty'pe of in- 
fecting organism. In the authors’ experi- 
ence, specific serum therapy is most ef- 
fective against pneumonia caused by 
Types I, XIV, V and VII. Fortunately, 
these are types frequently encountered 
in patients with lobar pneumonia and are 
associated with disease of marked 
severity. 

A method for the rapid typing of 
pneumococci by the Neufeld reaction. 
in which the material is taken directly 
from laryngeal swabs, is described by J. 
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\’inograd, R. L. Xemir and W. H. Park 
( Ibid. 51 : 792 ( Apr . ) 1936 ) . The com- 
parison of this method with other routine 
methods of typing was also made. By 
the Neufeld reaction, the type of pneu- 
mococcus can be determined for chil- 
dren and infants within an hour. The 
authors conclude that the Neufeld tech- 
nic is the most rapid method of typing 
pneumococci and is as accurate, if not 
more so, than any of the other available 
technics. 

Their technic is as follows : 

Coughing is induced by irritating the 
pharynx with a swab or tongue depressor. 
One or two swabs are collected and inserted 
in a 2 X 10 cm. test tube containing from 1.5 
to 2 c.c. of nutrient broth containing 0.2 per 
cent, di-sodium hydrogen phosphate. The 
specimen is taken immediately to the labora- 
tory. Particles of sputum are thoroughly re- 
moved from the swab by whirling the stick 
rapidly back and forth in the broth a number 
of times. 

For the Neufeld procedure, the tube of broth 
containing the original material is centrifuged 
at high speed for from 5 to 10 minutes to 
sediment the particles of sputum, pus cells and 
organisms. All but 1 or 2 drops of the super- 
natant fluid are decanted and retained for 
further use. A loopful of the sediment is 
mixed on a cover slip with 2 or 3 loopfuls of 
type-specific rabbit serum and a loopful of 
Loefiier’s alkaline methylene blue. The prepa- 
ration is then examined as a hanging drop 
under oil for the Quellung (swelling of the 
capsule') phenometion. 

The use of gastric aspiration in chil- 
dren with pneumonia to obtain material 
for pneumococcus typing has been sug- 
gested by S. A. Wittes and J. G. M. 
Bullo wa ( Ibid. 50:1 404 (Dec.) 1935). 
It has been demonstrated repeatedly that 
tubercle bacilli of pulmonary origin may 
be found in the gastric contents. Even 
in the absence of cough, pulmonary 
secretion is carried by peristalsis and 
ciliary action to the epiglottis, where it 
overflows into the esophagus. In the acid 
conteiit of the stomach, the mucus is not 
dissolved. While the authors have been 


successful in obtaining material for typ- 
ing by gastric aspiration, they have not 
been successful with gastric lavage. 
Their method is as follows : 

The equipment consists of a 50 c.c. rubber 
tube, 4 mm. in diameter, with a 2 mm. bore, a 
20 c.c. Luer syringe, a Petri dish, 10 c.c. of 
distilled -water, and typing serums for the sev- 
eral tj'pes of pneumococci. 

The child is wrapped in a mummy bandage 
and the rubber tube is introduced into the 
stomach. Suction is then applied with the 
syringe. If the thick mucoid secretion does 
not enter the syringe, as usually happens, an 
alternating vacuum is created by repeated 
partial withdrawing of the piston of the 
syringe. The small rubber tube is then with- 
drawn from the stomach, meanwhile maintain- 
ing a vacuum in the syringe in order to retain 
any mucus adhering to the opening or to ex- 
tract any mucus in the esophagus. The stomach 
end of the tube is placed in a test tube con- 
taining 10 c.c. of sterile saline solution so 
that the mucus in the tube may be flushed into 
the syringe. The contents of the syringe are 
then discharged into a Petri dish. Flecks of 
mucus are. examined directly by means of the 
Neufeld swelling reaction. 

In a series of infants and young chil- 
dren with pneumonia, the method of 
gastric aspiration was shown to be 
definitely more accurate in obtaining the 
causative organisms than was either 
the throat swab or the lung puncture 
method. 

Immunity, — In agreement with the 
majority of observers, D. Greene {Ibid. 
51:284 (Feb.) 1936) states that chil- 
dren may have more than one attack of 
pneumonia. From his observations he 
concludes, however, that one attack of 
the disease does confer some degree 
of increased resistance to subsequent 
attacks. Whether this is true or not 
is not apparent from his observations, 
since his mortality rate for subsequent 
attacks must be compared to the group 
of children who have survived an initial 
attack. The mortality rate in this group 
is, of course, zero. 
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Treatment, — A clinical sIikIv of the 
treatment of lobar pneumonia in cliilciren 
by artificial pneumothorax has been 
made by P. Harper (Ibid. 51 : 536 
t iMar. ) 1936). Xo claims are made for 
the value of this form of therapy'. The 
report deals primarily with the de\'eIop- 


M5 

a ri-e t!u* intt r{»l*'nr,'il ]')re."nrt‘ averae- 
inir -*-4 cm. of water w-a«; ob'er\e«l when 
patients who ha«l been i> injj on their 
.^ides during the injections of air were 
turned to He on their back.s. it was 
deemefi l>est t<< treat the children in the 
spine position. T!ie needle was inserted 



Fig- 1. — Serial roentgenograms, showing; 1, condition before treatment, with early infiltra- 
tion ; 2, fair collapse after 750 c.c. of air was injected during the first 10 hours of therapy (note 
small adhesion holding out lower lobe of right lung) ; 3, more collapse in spite of persisting 
adhesion ; and 4, reexpansion nearly complete on twenty-fifth day, with a small pleural effusion. 
(Harper : Am. J. Dis, (Thildhood.) 


ment of the technic for this procedure 
and with clinical and x-ray observations 
during the period of lung collapse. There 
were no fatalities in a group of 22 chil- 
dren, ranging in age from 15 months 
to 15 years, who were treated with 
artificial pneumothorax. The question 
of sedation is an important one and 
after trying several different sedatives 
the author concluded that morphine 
gave the most satisfactory results. Since 


in the third or fourth interspace between 
the midaxillary and the anterior axillary 
line. 

In general, it was felt that the results 
of compression of the pneumonic lung 
were encouraging when early and good 
collapse was obtained and were of doubt- 
ful value when compression was either 
delayed or incomplete. Fig. 1 is illu- 
strative of the changes observed during 
the course of treatment. 
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More complete and rapid compression 
of the lung without discomfort to the 
patient was obtained by decreasing the 
rate of injection of air from 10 to 12 c.c. 
per minute to a speed of from 7 to 9 c.c. 
per minute, and by increasing the amount 
of air injected, especialh" at the initiation 
of pneumothorax. It is suggested that 
interpleural pressure needed to give early 
and satisfactory- collapse varies both with 
the age of the child and with the extent 
of the pneumonic infiltration. From 
fair to good collapse was obtained in 
a patient under 3 years of age with a 
mean pressure of +2 cm. of water, in 
5 patients from 4 to 6 years of age with 
a mean pressure of from -j-4 to +5 cm. 
of water, and with 5 older children with 
a mean pressure between +5 and +7 
cm. of water. These levels of pressure 
were obtained by introducing a large 
amount of air at a slow rate during 
the first 12 to 18 hours. The volume 
of air injected by the author on the 
initiation of pneumothorax in his last 
4 patients, age 15 months and 6, 8 and 
13 years, respectively, was ISO c.c., 650 
C.C., 650 c.c. and 850 c.c., respectively. 
The air was injected at a rate of from 
7 to 9 c.c. per minute. The average 
interval between the first and second 
injection was 4.3 hours. Rapid and 
satisfactory compression was obtained 
in all except the 15 months’ old child, 
in whom the interpleural pressure was 
not raised beyond zero during the first 
12 hours. During the injection of air, 
reliance was placed on the symptomat- 
ology, especially beginning dyspnea, and 
on evidence of mediastinal shift for 
warning to stop. In all instances respira- 
tory distress passed away within a few 
hours. When re-injection of air was 
commenced after an interval of about 
4 hours, the pressure was carried to 
higher levels without causing disturbing 
symptoms. 


It is necessary to rely on the x-rays 
for the extent of the collapse in the 
course of pneumonia, since the usual 
physical signs are obscured and altered 
after institution of the pneumothorax. 
X-ray examination is also necessary for 
the diagnosis of mediastinal hernia and 
of adhesions, and particularly to dif- 
ferentiate between preexisting fibrous 
pleural adhesions and temporary ad- 
hesions formed during the course of 
pneumothorax. 

The author’s experience suggests that 
when preexisting and fibrous adhesions 
are present to an extent to prevent good 
collapse, pneumothorax should probably 
be discontinued. However, when tempo- 
rary adhesions develop during the course 
of artificial pneumothorax, the main- 
tenance of the interpleural pressure at 
a positive level to favor separation and 
to decrease the danger of permanent ad- 
hesions developing from the temporary 
ones is advised. 

Changes in lung volume during treat- 
ment with artificial pneumothorax for 
lobar pneumonia were studied by G. E. 
Lindskog, P. Harper and I. Friedman 
{Ibid. 51 : 523 (Mar.) 1936). It was ob- 
served that lobar pneumonia was as- 
sociated with a reduction in subtidal 
volume of the lungs early in the disease, 
as compared with the values during con- 
valescence. The introduction of measured 
quantities of air in one pleural cavity 
resulted in a decrease in the subtidal 
volume of the lungs, but always quantita- 
tively less than the volume of intro- 
duced air. Similarly, the withdrawal 
of air from the pneumothorax cavity 
resulted in a rise in the subtidal volume, 
but less than the amount of air removed. 
There was no failure of the mechanism 
of external respiration even in the 
presence of infection in the respiratory 
tract, when the subtidal volume was 
gradually reduced to a level only 50 or 
60 per cent, of the normal. 
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LOBAR COLLAPSE.~A series of 
cases of lobar collapse in children is 
reported by G. L. Boyd ) J. A, M. A. 
105: 1832 (Dec. 7) 1935 j.' All of these 
cases were associated with bronchiectasis, 
and exhibited basalar triangular shadows 
on the roentgenogram. These shadows 
are described as homogeneous, opaque 



Fig. 2. — ^X-ray appearance April 21, 1933, 
at 10 years o£ age. (Boyd: J. A. M. A.) 


shadows in the form of a right angle 
triangle having for its base the dia- 
phragm, for one side the mediastinum 
and for the hypothenuse a line extend- 
ing from the hilum to some point on 
the diaphragm. Such basalar triangular 
shadows in roentgenograms of children’s 
chests are said to be due to lobar col- 
lapse. The author points out that such 
collapse is usually associated with bron- 
chiectasis and while it is not pathog- 
nomonic of this disease, it is highly 
suggestive. The lobar atelectasis is the 
result of infection or injury of the 
bronchial wall, with secretion and con- 
sequent plugging of the bronchioles. Fig. 
2 shows the roentgenogfram of one of 
the author’s cases demonstrating a bi- 
lateral lobar collapse. 

ALLERGIC PNEUMONIA. — It 
has been suggested by H. Miller, G. 
Piness, B. F. Feingold and T. B. Fried- 
man (J. Pediat. 7 : 768 (Dec.) 1935) 
that allergic manifestations within the 
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lung? may -itnulatc infectic.ns in the 
same sense that M iuptoms due to allergv" 
of the upper respirator 3 ' tract ma^’ simu- 
late infections of this region. Thej’ 
suggest the term "'allergic broncho pneu- 
monia"' for this clinical sy ndrome. The\' 
present 11 cases of pulmraiarj- allergy 
which had been variouslv* diagnosed as 
asthmatic bronchitis, recurrent bronchi- 
tis, bronchial pneumonia, recurrent bron- 
chial pneumonia, abortive bronchial 
pneumonia, nontuberculous pulmonary- 
infection, tuberculosis, perifocal tubercu- 
losis, bronchiectasis, pulmonary- abscess, 
and foreign bodies. Figure 3 illustrates 
the sequence of events in a typical case. 
Feingold and Friedman contend that the 
pulmonary changes are the result of 
allergic phenomena, resulting in either 
bronchial obstruction or allergic paren- 
chy-mal infiltration, or a combination of 
the two. The specific cause is exposure 
to a protein substance to which the 
person is sensitive. It is presumed that 
infections are not responsible for the 
sy-mptoms observed. They do not believe 
that the association of fever is neces- 
sarily a manifestation of infection and 
point out that other allergic conditions 
do produce a febrile response. 

The prognosis is dependent upon 
recognition of the allergic nature, so 
that sy-stematic treatment may be directed 
against the underly-ing constitutional dis- 
turbance. The course may be shortened 
by the administration of epinephrine 
which may produce a sudden cessation 
of symptoms and a critical drop in 
temperature. Not unusually, however, 
the acute sy-mptoms are self-limited, 
leaving a residuum of a more or less 
severe stage of bronchial asthma. 

PLEURODYNIA. — J. M. Rector 
(Am. J. Dis. Child. 50:1095 (Nov.) 
1935) points out that since the clinical 
picture and course of acute epidemic 
myalgia or pleurodynia may differ in 
young children from the clinical picture 


64S 


PEDIATRICS. 


as usually described for adults, the 
diagnosis of this disease in children may 
be overlooked, particularly is this apt 
to be the case in sporadic instances. 

The occurrence of pleurodynia is dis- 
tinctly seasonal and reaches epidemic 


is by droplet infection by way of the 
nasopharynx. The period of incubation 
has not been established. Contact cases 
have been reported after periods vary- 
ing from 4 to 14 days. There is no age 
group which is exempt. The condition, 



Fig. 3. — Case I. B. O., asthmatic female, aged S years. Mantoux (up to 1.0 mg. O. T.) 
negative. lA, Taken during asthmatic attack with fever, Jan. 12, 1934. Fan-shaped area of 
infiltration extending out from each hilus into midlung fields. Diagnosed from film as active 
tuberculosis. Taken during period of relative freedom from asthma, Feb. 16, 1934. Marked 

clearing of previous process. 1C, Taken during recurrence of asthma, March 20, 1934, and 
showing recurrence of infiltration. ID, Six -weeks later, May 3, 1934, after an interval of freedom 
from asthma ; film shows only hilus thickening characteristic of asthma. (Miller, Piness, Fein- 
gold and Friedman : J. Pediat.) 


proportions during the summer and fall 
months, although sporadic cases prob- 
ably exist throughout the year. The 
causative agent is not known. It seems 
most likely that the mode of transfer 


however, is uncommon in persons over 
25 or 30 years of age and is limited 
largely to young adults and children. 
No immunity is conferred by a single 
attack. 


RUBELLA <.GERMAX MEASI.E5 . 
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The onset is abrupt, being character- 
ized by severe pain, general malaise and 
fever. In some instances there may be 
evidence of a preexisting infection of 
the upper respiratory tract. Pain is the 
outstanding symptom and its distribution 
is important. Whereas in adults, the 
pain is chiefly over the thoracic region, 
in children the pain is largely localized 
in the abdominal muscles, with little or 
no thoracic involvement. Anorexia is 
marked and there may be nausea and 
vomiting. Some of the older children 
in the author’s series had chills. There 
are no intrapulmonary findings. The 
abdominal tenderness is distinctly super- 
ficial and there is no true muscular 


rigidity, the al^lomina] findings being 
similar to th'isc encountered in pneu- 
monia. Recnmnit attacks are apparently 
more common in children than in adults. 
In 75 per cent, of the author's series 
there were one or more febrile par- 
oxysms which Usually occurred after 
a symptom-free jK'riod of from 2 to 
3 days. 

No sjiecific treatment of this disease 
is known. The treatment isj entirely 
symptomatic. In two instances the 
author observed relief of symptoms after 
the adntinistration of quinine sulphate. 
However, it must be borne in mind that 
this disease is self -limited and is of short 
duration. 


RUBELLA (GERMAN MEASLES) 

By Robert A. Lyon, A.B., A.M., M.D. 


Diagnosis. — The Schilling differential 
blood count is a valuable aid in the dif- 
ferential diagnosis of rubella, according 
to C. jM. MacBryde and C. M. Charles 
(Arch. Int. Med. 56:935 (Nov.) 1935). 
In a series of 30 patients with uncom- 
plicated German measles they found that 
the average number of white cells was 
5(XX) per c.mm. at the onset, followed by 
a gradual rise until normal figures were 
reached on about the eighth day of the 
disease. There was a slight rise in the 
relative number of neutrophils until they 
constituted about 60 per cent, of the 
total count, but as the fever and rash 
subsided, which was usually the fourth 
day of the disease, the total neutrophil 
count decreased to about 48 per cent, 
of the total. The number of stab forms 
of neutrophils rose rapidly at the onset 
of the illness and then decreased to 
normal figures by the eighth to the 
twelfth day. The eosinophils were nor- 
mal in number at the onset but tended 
to increase in percentage, sometimes as 
many as 10 per cent, on the third to 


sixth day of the disease. Lymphocytes 
and monocytes increased in number from 
the first to the fourth day and then 
tended to decrease to normal. Age dif- 
ferences in patients did not seem to in- 
fluence the reaction of the blood cells. 

The blood picture in rubella was found 
to be different from other diseases. In 
regular measles there was less of a 
tendency towards leukopenia and rela- 
tively larger numbers of neutrophils, 
stab cells and juvenile forms, but fewer 
lymphocytes than in rubella. In scarlet 
fez’er the differences were even more 
marked because of the very high leuko- 
cyte count and a large number of neu- 
trophils with relatively large numbers of 
stab cells and juvenile forms, while the 
lymphocytes were relatively low in per- 
centage, 14 per cent, or less in many 
cases. In the drug or toxic rashes, the 
total leukocyte counts were usually ele- 
vated with a relative increase in the 
numbers of eosinophils and a slight rise 
in the number of neutrophils and stab 
cells. If any confusion arose in a single 



650 


PEDIATRICS. 


examination ot the blood, serial counts 
were thought to be definitely valuable 
in establishing a differential diagnosis 
between rubella and the other diseases 
resembling it clinically. 

Complications . — Encephali fis has 
been observed with increasing frequency 
as a complication of several acute in- 
fectious diseases. Xot until recent 3 'ears 
has it been reported in association with 
German measles. Within the past j’ear, 
a form of encephalitis following Ger- 
man measles was observed in a boy 10 
years of age hy H. O. Skinner (J. A. 
M. A. 105:24 (July 6) 1935). Three 
days after the onset of the German 
measles, the patient became irritable, lost 
his appetite and slept a great deal. The 
next day he suddenly became uncon- 
scious, the pupillary reflexes were inac- 
tive, the superficial reflexes were absent 
and the Babinski sign was positive. The 
cerebrospinal fluid was examined on the 
following day and found to be under 
moderately increased pressure and to 
contain 13 cells per c.mm. Within the 
next 4 or 5 days the child made a 
gradual and complete recovery. 

Two patients who developed menigo- 
encephcditis following German measles 
were reported by J. F. Briggs ( J. Pediat. 
7:609 (Nov.) 1935). The symptoms 


of the central nervous sj^^stem developed 
2 days after the onset of the rash. One 
patient, 10 years of age, died within 24 
hours after the onset of the complica- 
tion and the other patient, 3 years of 
age, recovered entirety. It was the 
author’s opinion that complications of 
this nature are not uncommon in severe 
epidemics of German measles. 

Prevention . — If German measles is 
prone to become severe during large 
epidemics, some method of protection 
for exposed patients is highly desirable. 
Placental extract was employed re- 
cently in the control of an epidemic of 
German measles by J. Gottlieb (Maine 
M. J. 27:10 (Jan.) 1936.) Four c.c. 
were given intramuscularly to 16 nurses 
and 0.2 c.c. were given intradermally 
to 46 of the personnel of the local hos- 
pital who were exposed to the disease. 
None of these patients had had the 
disease previously and none contracted 
the illness from this exposure. Nine 
other persons who were in contact with 
the disease but were untreated, con- 
tracted the illness. Reactions to the in- 
tramuscular injections were local only 
and consisted of soreness which lasted 
for 1 to 3 days. The intradermal in- 
jections caused local areas of erythema 
measuring 2 to 10 cm. in diameter. 


SCARLET FEVER 

By Josef Warkany, M.D. 


Etiology . — On the basis of a study 
of the records of scarlet fever, measles 
and whooping cough in the Los Angeles 
County Health Department area from 
1925 to 1934, H. O. Swartout (Am. J. 
Pub. Health 25:907 (Aug.) 1935) con- 
cludes that climate and season have con- 
siderable influence on the incidence of 
the diseases. Exposure by personal con- 
tact may play a greater role in the inci- 
dence of scarlet fever than would be 


expected. The mortality for all 3 dis- 
eases has been very low, and they are 
apparently not as great a menace to life 
in a subtropical area as they are in 
colder regions. The streptococci that 
cause scarlet fever do not appear to be 
growing less virulent in the Los Angeles 
County Health Department area. 

D. Seegal, B. C. Seegal and E. L. 
Jost (Am. J. M. Sc. 190:383 (Sept.) 
1935) have made a comparative study 



SCARLET FEVER. 


651 


ot the geographical distribution in Xorth 
America o£ acute glomerulonephritis, 
rheuniatic fever and scarlet fever. They 
found that the case rate for scarlet fever 
diminished progressively from the region 
between 50^ to 45"“ of latitude to that 
of 34“ to 29°. For rheumatic fever a 
similar decrease was observed in the 
same latitudes. In contrast, the yearly 
hospital medical admission rate for acute 
glomerulonephritis did not vary signifi- 
cantly in the four regions studied. This 
contrast might be interpreted as sup- 
porting the hypothesis that agents other 
than the hemolytic streptococcus play 
the chief etiologic role in glomerulo- 
nephritis. 

Pathology . — Studies of the visceral 
pathologj" in scarlet fever have been 
reported by H. Brody and L. W*. Smith 
(Am. J. Path. 12 : 373 (May) 1936). 
The underlying lesion was found to be 
one of vascular injury' with a concur- 
rent, perivascular round cell infiltration 
in the heart, liver, kidneys, adrenals 
and spleen and to a variable degree in 
the other viscera, including the pituitary, 
lung, pancreas, and even the testis. The 
evidence suggests that these lesions are 
the result of a circulating toxin. 

E. Stoeber (Arch. f. Kinderh. 105 : 
193, 1935) has made a pathologic- 

anatomic study of scarlet fever myo- 
carditis. In the heart were found 
perivascular or interstitial cellular pro- 
liferations, which consisted of fibro- 
cytes, histiocytes, plasma cells and 
leukocytes. There was general cellular 
enlargement of the endocardium, but 
no destruction of the vessels or of the 
rheumatic nodules. The author believes 
that the findings in the heart cannot be 
considered Aschoff’s nodules. Cellular 
infiltration and hemorrhages into the 
bundle of His may be the cause of the 
sudden death from heart failure. 

Diagnosis. — A method of early diag- 
nosis is described by I. S. Barksdale, 


R. -M. i'oIliiiitT and b. 1*. Simpson 
(Arch. IVdial. 52 : 6t,33 ( / 1935 i. 

The technic of culturing the .grepfococci 
is de.^cribed in detail and they are 
identified as strept«jc( cci scarlatina.* by 
agglutination and ly-'is. .V po-'itive diag- 
nosis is made on the liasi-s of the clumji- 
ing of large streptococci in the presence 
of the Schultz-Charlton serum or by 
actual destruction by lysin. A case of 
scarlet fever in a 2-year-old child is 
reported in which the value of this 
method of diagnosis is shown. 

H. J. Gibson and \\\ R. Thomson 
('Arch. Dis. Childhood 10:429 ( Dec. » 
1935) report the results of skin tests 
xeith the Dick reagents and hemolytic 
streptococcic e.r tracts as well as of sim- 
ultaneous throat cultures in 586 indi- 
viduals. They did not find any correla- 
tion between the incidence of hemolytic 
streptococcus in the throat and the re- 
sults of the skin reactions to its products. 
Repeated tests with Dick toxin and bac- 
terial extract in the same patient re- 
vealed a marked variability* in the skin 
reaction to the reagents used. This 
could not be related to the clinical con- 
dition of the patient nor to the presence 
of hemolytic streptococci in the throat. 
Dick toxin and Dick control reactions 
did not run parallel in their fluctuations, 
with the result that the patient might 
present what appeared to be a true Dick 
negative reaction, a positive and a pseu- 
doreaction on consecutive tests. Intra- 
muscular injection of extract did not 
produce local, focal or general reactions 
and did not appear to influence the skin 
reaction. In a certain number of cases 
neutralization of the reaction to bacterial 
extract could be produced by an anti- 
serum prepared by* immunizing an ani- 
mal with extract. The skin reacting 
principle in extracts seemed to be 
thermostable. 

M. L. Spivek (Am. J. Dis. Child. 
50: 1113 (Nov.) 1935) has made a com- 
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parison of reactions to intracutaneous 
and subcutaneous injections of Dick 
test toxin in 653 children. Intracutane- 
ous and subcutaneous injections of 0.1 
c.c. of toxin for the Dick test, each 
performed in duplicate, gave identical 
reactions in 636 of 653 children. The 
reactions obtained in 17 tests did not 
agree. Of these, there were 14 posi- 
tive reactions to subcutaneous injections 
and 3 to intracutaneous injections, with 
negative reactions in the duplicate tests. 
The degree of er 3 h;henia noted was the 
same in all but 6 instances. 

In a study of the variability of toxin 
used for the Dick test, E. Friedman, 
A. L. Esserman and M. M. Ginsburg 
(J. A. M. A. 105:956 (Sept 21) 1935) 
have come to the following conclusion: 
There is too great a variability in 
potency of the Dick toxin available at 
present to make it serve as a dependa- 
ble index to the presence or absence 
of immunity to scarlet fever. Until 
this toxin is properly standardized and 
all commercial toxins are of uniform 
strength, it is impossible to determine 
with any degree of accuracy to what 
extent attempts at active immunization 
have been successful. It would appear 
that the present scheme of active im- 
munization against scarlet fever rests 
upon an insecure foundation. 

Surgical Scarlet Fever. — A. general 
review of surgical scarlet fever has been 
made by J. Comby (Arch, de med. d. 
enf. 38:555 (Sept.) 1935). In his study 
of surgical scarlet fever F. Karlstrdm 
(Acta paediat. 18:287, 1936) reports 
that the incubation time is rather short — 
in about 25 per cent, of the cases 48 
hours or less. The risk of surgical 
scarlet fever is probably greater after 
burns, but is not increased by operations 
on the throat. At the onset of the dis- 
ease hemolytic streptococci are found in 
the throat less frequently than in the 
usual type of scarlet fever, and in the 


terminal stages are equally numerous 
in the 2 groups of diseases. In surgical 
scarlet fever they are found more often 
in the wounds than in the throat. Angina 
as a primary symptom is not so com- 
mon. Complications and recurrences are 
just as frequent in surgical scarlet fever 
as in the usual type. 

Complications. — The incidence of 
conjunctivitis as a complication of 
scarlet fever is reviewed by H. Otto 
(Miinchen. med. Wchnschr. 82:1987 
(Dec. 13) 1935). It was found in 5.8 
per cent, of 891 cases of scarlet fever 
and can occur as an early complication 
between the first and sixth days or as 
a late complication between the fifteenth 
and fiftieth days of the disease. The 
author considers it a toxic allergic 
reaction. 

H. J. Williams (Ann. Otol. Rhin. and 
Lar 3 mg. 44:110 (Mar.) 1935) has pre- 
sented statistics concerning 2898 patients 
with scarlet fever complicated by acute 
suppurative otitis media and 48 patients 
with a complication of orbital cellulitis. 
He recommends a-s useful principles for 
treatment of suppurative otitis media: 

(1) prevention by keeping the nose and 
pharynx free from excessive secretions ; 

(2) frequent inspection of the ears, with 
early myringotomy in every case of 
bulging tympanic membrane before it 
ruptures; (3) frequent cleansing of the 
external auditory canal to facilitate 
drainage; (4) considering the removal 
of the adenoids when the ear has dis- 
charged for 3 weeks; and (5) perform- 
ing a simple mastoidectomy on those 
cases where there is a persistent, pro- 
fuse otorrhea, sagging of the posterior 
superior canal, nipple-shaped perfora- 
tion, mastoid tenderness and edema with 
fever, and positive x-ray diagnosis of 
surgical mastoiditis. In orbital cellulitis 
3 stages can be distinguished: (1) in- 
flammatory edema with or without dis- 
coloration of the lids, usually most 
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marked in the upper lid ; ( 2 1 edema 
of the lids with exophthalmos and with 
or without limitation of orbital move- 
ment; (3) same as the second stage, 
but with evidence of abscess formation. 
The treatment of the first 2 stages is 
conservative. Operative procedures are 
recommended in the third stage. 

Purulent meningitis during scarlet 
fever is reported by H. Zischinsky 
(Miinchen. med. Wchnschr. 82:2028 
(Dec. 20) 1935). This form of men- 
ingitis is rare, 6 instances being ob- 
served in 20,000 cases of scarlet fever. 
The best known form is that following 
an ear complication. In other cases 
tnetastatic meningitis is seen. Differen- 
tiation between the two forms is not 
always easy, but metastatic meningitis 
is apparently more frequent in children 
than the otogenous tj'pe. J. Olmer and 
M. Legre (Bull. et. mem. Soc. med. d. 
hop. de. Paris 52:422 (Mar. 23) 1936) 
have described a case of lymphocytic 
meningitis in the course of scarlet fever. 
The meningitis began on the sixth day 
of the disease with a sudden elevation 
of temperature. This complication was 
not due to a purulent focus of infection 
and could not be considered a complica- 
tion of an ear infection. The patient 
made a complete recovery. 

A case of peritonitis in scarlet fever 
is reported by N. Vucetic (Wien. klin. 
Wchnschr. 48:1163 (Sept. 20) 1935). 
In a girl, aged 8)4 years, the symptoms 
of peritonitis were observed from the 
twenty-second day of the disease. Con- 
servative treatment only was used for 
4 weeks. Finally, spontaneous perfora- 
tion took place in the region of the 
umbilicus, and the child recovered com- 
pletely. 

E. Moro (Ztschr. f. Kinderh. 57:321, 
1935) has described a case of erythema 
nodosum in scarlet fever. In a 5-year- 
old boy scarlet fever developed after 
adenotomv Typical erythema nodosum 


ua> 'ven « >n t! *' ai.xlffUth 'la\ f'f the 
disea-'f. The tulKTCulin reaction va- 
negative as v\er<* 9 sub-eqiient tubercu- 
lin tests. This case is reported as evi- 
dence that erythema no<l<isuni i- not 
always due to tuberculosi^. Generally 
this complicating conflition does not 
develop until the third or fourth week'^ 
of scarlet fever, i. e., in the critical 
period in which other c<jmpli cations are 
found. 

study of gangrene in scarlet fever 
and diphtheria has l>een made by K. 
Blumt^erger ( Arch, f- Kinderh. 107 : 
154, 1936). Emboli, thrombosis, toxic 
injuries of the capillaries or injuries of 
the skin itself may be the pathologic- 
anatomic basis of the gangrene- It 
occurs in the third or fourth weeks 
after scarlet fever. The author has 
observed gangrene of the left leg caused 
by an embolus in the popliteal arterj”. 

J. E. Morrish (Lancet 1:949 (Apr. 
25) 1936) has described a fatal case of 
toxic purpura hemorrhagica complicat- 
ing scarlet fever. This case was unusual, 
since the complication was seen as late 
as the fourteenth day and in spite of 
early treatment with scarlet fever anti- 
toxin. 

Epidemiology . — Recent experiences 
with scarlet jez’cr control have been re- 
ported by J. P. Koehler (Am. J. Pub. 
Health 25:1359 (Dec.) 1935). He 
finds immunization against scarlet fever 
with 5 doses of Dick scarlet fever 
toxin both effective and safe. Even 
children having only 2 doses had a case 
rate of 15 per 1000 as compared to 60 
per 1000 for nonimmunized school chil- 
dren. Nose and throat cultures for the 
control of scarlet fever carriers may 
prevent some exposure and infection in 
spite of the many uncertainties of this 
procedure. Strict quarantine prevents 
neither endemics nor epidemics, as too 
many patients remain carriers after re- 
lease from the quarantine. Absolute 
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quarantine of the entire family is prob- 
ably responsible for more additional 
cases than the proper isolation of the 
patient only. Scarlet fever quarantine 
is based more on tradition and expedi- 
enc}’ than on scientific fact. Isolation of 
all children tinder 7 years of age for 6 
weeks during a scarlet fever epidemic 
reduces the number of cases of the dis- 
ease and aids in the control of other 
contagious diseases of childhood. 

H. S. Diehl and R. G. Hinckley 
( J. A. M. A. 106 ; 1354 (Apr. 18) 
1936) have discussed the results with 
scarlet fever immunization during a 
school epidemic Their conclusions are 
as follows : When active and passive 
immunization procedures were utilized 
in an attempt to control an epidemic of 
scarlet fever among 436 students of an 
agricultural school, the number of new 
cases declined abruptly after the ad- 
ministration of the third dose of scarlet 
fever toxin. A large proportion of the 
individuals had mild reactions to the 
toxin and approximately 5 per cent, of 
the group were admitted to the infirmary 
after each injection. These reactions 
were of short duration and not serious 
but, when accompanied by a rash, intro- 
duced difficulties into the diagnosis. 
Ninety-three per cent, of a group of 
susceptible students who had received 
more than 11,000 skin test doses of 
scarlet fever toxin showed negative Dick 
tests 6 months later. Thirty-eight per 
cent, of 23 other individuals, who had 
had positive Dick tests at the time of 
the epidemic but had received no toxin, 
gave negative tests 6 months later. 
Scarlet fever antitoxin was administered 
prophylactically to 25 susceptible indi- 
viduals who had been in close contact 
with patients with scarlet fever. Seventy- 
six per cent, of these had serum reac- 
tions and 68 per cent, moderately severe 
or very severe reactions. Five of the 
group, who received scarlet fever anti- 


toxin prophylactically, developed scarlet 
fever. The therapeutic results obtained 
with the scarlet fever antitoxin were 
satisfactory in this small series of 
patients. 

Pto phyl axis. — A ctvue I mmunisation. 
An analysis of the results of methods 
of immunization against scarlet fever 
has been made by G. W. Anderson and 
W. I. Reinhardt (J. Infect. Dis. 57 : 136 
(Sept.-Oct.) 1935). These authors con- 
clude that the Dick test, as it is employed 
under a variety of conditions by many 
individuals and with the solutions com- 
mercially available, is a reliable index 
of immunity to scarlet fever. Five in- 
jections of Dick toxin confer an im- 
munity comparable to that indicated by 
a negative Dick test. This immunity 
lasts at least 3 years. Contact with 
cases of scarlet fever does not increase 
the hazard of contracting the disease, 
provided the individuals had previously 
been immunized with the Dick toxin. 
Although the principal disadvantage of 
the toxin is the severity of the reaction 
that it occasionally produces, these are 
never serious and do not constitute an 
excuse for failure to immunize those 
unduly exposed to the disease. Hospitals 
can eliminate scarlet fever in the nurs- 
ing staff through routine immunization 
of all nurses found by the Dick test 
to be susceptible. The authors recom- 
mend that scarlet fever immunization 
of the nursing staff be made a routine 
practice in all hospitals, especially in 
those handling children. 

A study of active immunization 
against scarlet fever in charitable insti- 
tutions and the public schools of Phila- 
delphia has been made by J. N. Henry 
(J. A. M. A. 105:488 (Aug. 17) 
1935), who concludes that immuniza- 
tion against scarlet fever should be 
much more widely adopted and vigor- 
ously advocated by physicians than is 
done at present. The proper administra- 
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tion of the toxin and a most careful 
reading of the test within the specified 
time are fundamental. The education of 
the parents is of the utmost importance 
in obtaining codrjeration, and the profier 
care of the child for a period of 6 hours 
after each injection will greatly lessen 
the incidence and severity of the reac- 
tion. The author believes that scarlet 
fever can be eliminated as a serious 
private and public health problem by 
this prophylactic method. 

The advantages of a purified and con- 
centrated toxin for skin testing and 
immunologic purposes are pointed out 
by G. F. Dick and A. K. Boor (J. 
Infect. Dis. 57: 164 (Sept.-Oct.) 1935). 
A purified and concentrated scarla- 
tinal toxin, containing 20,000,000 or 
more skin test doses per gram and of 
low nitrogen content, has been prepared 
by a combination of fractional precipi- 
tation with ammonium sulphate, treat- 
ment with an aluminum hydroxide 
preparation, dialysis and evaporation. 

B. Rappaport (J. A. M. A. 106: 1076 
(Mar. 28) 1936) believes that by means 
of a more gradual approach to the final 
dose of 80,000 skin test doses, the ac- 
tive immunization with scarlet fever 
streptococcus toxin can be accom- 
plished with a marked reduction in the 
number and severity of the reactions. 

R. J. Reid (New York State J. Med. 
36:403 (Mar. 15) 1936) has found 
that the raw toxin of streptococcus 
scarlatinas can be modified by oxy- 
genation, and still retain its immune- 
producing powers. This toxin produces 
immunity in the greater number of in- 
dividuals upon the initial retest, but the 
percentage tandergoes a sharp decrease 
over a period of 6 months. Modified 
toxins can be given in greater concen- 
tration over a shorter period than raw 
toxins and produce a comparable per- 
centage of immune individuals. Over a 
period of 6 months the percentage de- 


crease i- much Ie-5 than with raw t'«xin 
and a greater minilK-r <<f iridividuaF not 
immune ufx«n the initial rete:st will de- 
vebip immunity over a period of 6 
months as comjarerl with susceptible 
persons who have received raw to.xin. 
Raw toxin profluces some general reac- 
tirms but few Iccal one.-, while modified 
to.xins cause some severe local and gen- 
eral reactions. 

W*. Hee-sen and B. Riickert (IMiinchen. 
med. Wchnschr. 82:1838 ( Xov. 15) 
1935 ) recommend the use of Gabrit- 
shewsky vaccine as a protection against 
the transmission of scarlet fever. This 
vaccine is a culture of streptococci 
scarlatinse treated with formaldehyde. 

single injection of 1 c.c. was ad- 
ministered intramuscularly. No serious 
reactions were observed. 

A study of scarlet fever immuniza- 
tion bv inunction has been made by 
M. L.'Ripps (J- Pediat. 7:754 (Dec.) 
1935). The preparation and administra- 
tion of the inunction is described. Of a 
total of 142 Dick positive children who 
were treated with inunctions of scarlet 
fever toxin, 62 became negative to the 
Dick test. Cold cream inunction proved 
superior to lanolin, because it was more 
pleasant to handle, was more quickly 
absorbed, and resulted in a higher per- 
centage of immunizations. Those giv- 
ing the most marked reactions to the 
Dick test were the most difficult to im- 
munize. The results were veiy poor in 
children from 1 to 4 years of age, in 
spite of the larger doses given. Increas- 
ing the dosage was of no value in in- 
creasing the number of immunizations. 
All those who became negative to the 
Dick test did so within the first 6 weeks. 
Retests after 1 and 1 % years differed 
very little from the earlier tests. Of 38 
children who were negative at 6 weeks 
only 1 had become positive 1 and 1% 
years later. The author concludes that 
the inunction method of immunization 
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is o£ little apparent value in children 
w-ith a marked Dick reaction. Only 
about 20 per cent, became negative. It 
is probable that owing to constant mini- 
mal exposure, some of these would have 
become negative without treatment. 

Passvve Immunisation. — C. F. Mc- 
Khann, A. A. Green, L. E. Eckles and 
J. A. V. Davies (Ann. Int. Med. 9:388 
(Oct.) 1935) have found that protein 
extracts of the globulins derived from 
the human placenta contain scarlet fever 
as well as other antitoxins. In a study 
on the effectiveness of placental ex- 
tract by oral administration they have 
found that 22 children with positive 
Dick reactions were rendered Dick nega- 
tive by the oral administration of the 
extract in cold water on an empty 
stomach. Duration of the negative phase 
varied, but could be prolonged up to 18 
days if iced alkaline carbonated water 
was used as a vehicle. Reversal of the 
Dick test could not be obtained with 
any regularity in adults. 

Treatment. — The use of convales- 
cent scarlet fever serum for prophy- 
lactic and therapeutic purposes is 
advocated by A. L. Ho 3 me, S. O. Levin- 
son and W. Thalhimer (J. A. M. A. 
105:783 (Sept. 7) 1935). The dose 


employed for prophylaxis was 10 c.c. 
in children under 10 years of age and 
20 c.c. for those over this age. Scarlet 
fever did not develop in 97.2 per cent, 
of 862 home contacts without a history 
of scarlet fever, who were immunized 
passively with convalescent scarlet fever 
serum ; nor did it develop in 95 per 
cent, of 83 Dick positive hospital con- 
tacts immunized with the serum. The 
disease was usually seen in a modified 
form in immunized contacts in whom it 
did develop. The authors state that con- 
valescent scarlet fever serum in adequate 
therapeutic doses (20 c.c. to 100 c.c.) 
may abort the disease, usually caused re- 
gression of fever, diminution of toxemia 
and angina, fading of the rash, and ap- 
preciably shortened the period of illness. 
It also prevented the development of 
complications or reduced the frequency 
of their occurrence. The influence of 
serum on late and complicated cases was 
less marked, but frequently seemed bene- 
ficial. By reducing the severity of the 
disease and the incidence of complica- 
tions, the mortality rate was definitely 
diminished. No unfavorable reactions 
were observed after the administration 
of human convalescent scarlet fever 
serum. 


SMALLPOX 

By Robert A. Lyon, A.B., A.M., M.D. 


SMALLPOX VACCINATION,— 

It is possible to sejjarate from vaccine 
lymph certain elementary bodies de- 
scribed originally by Paschen. Employ- 
ing the Craig^e method, R. F. Parker 
and T. M. Rivers (J. Exper. Med. 62: 
65 (July) 1935) obtained a preparation 
of relatively pure elementary bodies 
which had a high vaccine virus titer 
and could be agglutinated by the serum 
of a rabbit immunized with vaccine virus. 
Similar results have been obtained by 


M. IL Finlayson (Brit. J. Exper. Path. 
16: 358 (Aug.) 1935). The exact nature 
of these elementary bodies is not known 
definitely but they seemed to be closely 
associated with the virus itself. 

Use has been made of culture vaccine 
virus in the immunization of infants 
and children against smallpox by T. M. 
Rivers and S. M. Ward (J. Exper. Med. 
62:549 (Oct.) 1935). The strain of 
vaccine virus employed had been grown 
on a medium of chick embryo tissue 
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suspended in Tyrode’s solution and has 
been carried through 130 successive 
passages over a period of 3 years. Dur- 
ing that time the potency of the vaccine 
virus was shown to be maintained, and 
the material could be dried and sealed 
in ampules without losing its activity 
for a long period of time. For use, the 
dried virus is suspended in saline solu- 
tion and inoculated intradermally in 
doses of 0.1 c.c. 


iiciicralizcd X’ficciuia c*>niract('d r' mm 
u vaccinatiMii take <if a ‘'i^^er was re- 
jM-irted in an infant 1 year of age by 
D. J. Bradley . J. .Med.' 17:14 i .Mar.’i 
1936). The infant had had an eczema 
for several months previously. The 
vaccinia covered the cheeks, the legs and 
forearms and wa?- folhjwed by inguinal 
adenitis which rec^uircd drainage. Re- 
covery was comjilete, without permanent 
scarring. 


CONGENITAL SYPHILIS 
By Robert A. Lyon, A.B., A.M., M.D. 


Diagnosis . — The value of the x-rays 
in diagnosing syphilis in the early days 
of an infant’s life has been studied re- 
cently by N. R. Ingraham, Jr. (Am. J. 
Dis. Child. 50:1444 (Dec.) 1935). In a 
series of more than 1500 babies dis- 
charged alive from the obstetrical di- 
vision of the hospital, there were about 
12 per cent, whose mothers had a history 
of syphilis. Not one of the newborn 
infants whose mothers had syphilis 
showed any clinical evidence of the dis- 
ease. The Wassermann reaction gave 
evidence of syphilis in only 9 infants of 
the total of 195 offsprings of syphilitic 
mothers. By means of the x-rays, 26 
additional patients, or 19 per cent, of 
the total group, were diagnosed as having 
lues before the age of 6 days, and 23 
other patients, or 17 per cent, were diag- 
nosed by that means between the ages of 
1 and 10 months. All of this group of 
infants had positive serologic reactions 
later in life. In the case of the infants 
whose mothers had had some treatment 
during the prenatal period, the x-ray 
evidence of the disease was found in a 
smaller percentage. Of 36 patients who 
had no x-ray evidence of the disease at 
the age of 6 days, one-third of the group 
developed syphilitic bone changes when 
they were 3 to 6 months old. 


Further observations regarding the 
time at which the first x-ray changes 
occurred in the hones of the newborn 
infants infected with syphilis were re- 
ported by X. R. Ingraham, Jr. (^.A.m. 
J. M. Sc. 191:819 (June) 1936). 
group of 131 infants bom of syphilitic 
mothers were studied with serial .x-ray 
pictures to determine the time at which 
osteochondritis could first be noticed. Of 
a group of 7 babies whose mothers had 
had signs of secondary syphilis more 
than 23 weeks previously, all showed 
x-ray evidence of syphilitic osteochon- 
dritis at the first examination shortly 
after birth. Periostitis did not occur 
until several months after x-ray evidence 
of osteochondritis was noted. From these 
studies the author concluded that a pe- 
riod of at least 5 weeks w'as necessary 
from the time of infection until signs 
of osteochondritis could be found in the 
x-ray picture, and syphilitic periostitis 
required approximately 4 months to be 
detected by the same method. If only 
1 x-ray picture were taken of an infant, 
the author recommended that it be done 
when the patient was 6 weeks old, be- 
cause any evidence of syphilis could be 
detected at that time. 

Congenital syphilis seems to hasten the 
appearance of epiphyses and ossification 
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centers in the x-ra}- pictures of infants 
and children. J. Signorelli, H. Hosen 
and J. M. IMiles ( J. Pediat. 7 : 182 
{■.\ug. » 1935) examined the x-ray pic- 
tures of 71 infants with congenital 
syphilis and found that 28 showed an 
early appearance of these centers and 43 
were normal- Similar findings were noted 
in the x-ray films of children with rickets 
so that the authors concluded that these 
2 diseases should not be held accountable 
for retarded development of ossification 
in infants and children. 

Another osseous change which is 
thought to occur onh- in patients with 
congenital syphilis is the enlargement of 
the sternal end of the clavicle, first de- 
scribed in 1930 b}’ G. K. Higoumenakis 
(Deutsche Ztschr. f. Nervenh. 114:288, 
1930) , who noticed it in 170 patients and 
thought it one of the most frequently 
occurring signs of congenital syphilis. It 
has been verified in a series of 12 pa- 
tients who had congenital syphilis by M. 
Dome and S. J. Zakon (Arch. Dermat. 
and Syph. 32 : 602 (Oct.) 1935). It 
most frequently occurs as an enlarge- 
ment of the sternal end of the clavicle on 
the right side, although occasionally it 
has been noted on the left side in patients 
who are left-handed. The lesion consists 
of an osteochondritis, which was thought 
to be augmented by the constant friction 
of the clavicle against the sternum and, 
therefore, was observed more frequently 
in the older children and young adults 
than in younger patients. 

The diagnosis of congenital syphilis by 
dark- field examination of scrapings from 
the umbilical vein has been found to be 
possible by N. R. Ingraham, Jr. (J. A. 
M. A. 105: 560 (Aug. 24) 1935). With 
this method spirochetes were found in 
25 of a group of 95 infants delivered of 
syphilitic mothers. Six of these infants 
were stillborn and 19 were living infants 
who had no clinical symptoms of the dis- 
ease at the time of birth, although all 


subsequently developed other evidence of 
syphilis. Of the 35 infants in whom no 
spirochetes were found by the dark-field 
examination, 54 per cent, later developed 
signs of syphilis. The value of the pro- 
cedure of examining the umbilical vein 
was thought to be the early diagnosis 
which was possible in a limited number 
of infants. Negative results did not rule 
out the disease, and other methods of 
diagnosis were necessary for such cases. 
The technic of the dark-field examina- 
tion consisted in cutting a portion of the 
umbilical cord about 3 inches in length 
and placing it in a sterile moist bottle 
until the microscopic examination is 
made, which should not be longer than 
8 hours after the specimen is obtained. 
The distal ends of the section of cord 
were cut off and discarded, and in the 
middle inch the vein was identified and 
a probe inserted into it. A sharp scalpel 
was employed to cut down through the 
cord on to the probe, the blood was 
scraped off of the vein, the knife wiped 
clean and additional scrapings placed in 
physiologic salt solution, macerated and 
examined with the dark-field microscope. 

The value of quantitative Wassermann 
tests in making an accurate diagnosis of 
early congenital syphilis has been stressed 
by H. K. Faber and W. C. Black (Am. J. 
Dis. Child. 51:1257 (June) 1936). 
Many infants at birth have positive Was- 
sermann tests without the syphilitic in- 
fection, probably because antibodies had 
been transferred by the mother to the 
infant. Fildes is quoted as saying that 
“the Wassermann reaction of cord blood 
is diagnostic of syphilis in the mother 
rather than in the child.” With this fact 
in mind, the authors have made quantita- 
tive Wassermann tests with various dilu- 
tions of serum. In 10 infants in which 
the Wassermann reaction wqs positive 
shortly after birth, quantitative tests 
showed that the reagin disappeared from 
the blood rapidly and frequently was 
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gone by the seventh day, although it did 
not reach zero in one instance until the 
ninety-fourth day. By the ordinan,* quali- 
tative Wasserraann test, however, the 
change from positive to negative often 
did not occur until quite a bit later in the 
child’s life, and strongly positive reactions 
were frequently observed as late as the 
fifty-second to the seventy-third day. It 
was concluded that many infants with 
positive Wassermann reactions did not 
need to be subjected to the antisyphilitic 
treatment providing the quantitative 
Wassermann test showed the rapid dis- 
appearance of antibodies from the blood 
serum. It w'as suggested that the trans- 
mission of syphilitic reagin from the 
mother to the fetus without the trans- 
mission of s 3 rphilis itself should be con- 
sidered as Fildes’ law. 

The value of several different methods 
of diagnosis of infantile congenital syph- 
ilis has been reviewed by N. R. In- 
graham, Jr. (Am. J. S 3 rph. and Neurol. 
19: 547 (Oct.) 1935), who showed that 
about 50 per cent, of the infants bom 
of syphilitic mothers developed the dis- 
ease. The chances of an untreated syphi- 
litic mother having a diseased child were 
about 80 per cent., while mothers who 
had been treated for the last 5 months of 
their pregnancy rarely had syphilitic 
children. The problem, therefore, is the 
early diagnosis of the disease in the in- 
fant. The clinical history and physical 
examination will arouse suspicion of the 
disease in about 80 per cent, of instances, 
but clinical manifestations of syphilis in 
the newborn are rarely present. The 
Wassermann reactions are not reliable in 
many infants of this age, and even a 
negative Wassermann in a mother who 
has had syphilis is not absolute proof 
that the child will be free from the infec- 
tion. The additional diagnostic methods 
which the author recommends for the 
detection of lues in the newborn are (1) 
the dark-field examination of the umbii- 


kol z'fin Tffr sf-irfiirhites, \\lnch may be 
found in alniut 20 per cent. infant.s 
with syphilitic nn ithers : and ( 2 ,» the 
x-ray examination of the long bones, 
which will usually show syphilitic in- 
volvement in about 30 per cent, of in- 
stances. It was the conclusion that a 
combination of these methods will lead 
to a diagnosis of syphilis in about three- 
fourths of the average group of newborn 
infants before they are 2 months of age. 

Treatment. — The results of the treat- 
ment of 279 infants 2 years of age or 
younger have been summarized recently 
by F. R. Smith. Jr. (Ibid. 19: 532 (Oct. ) 
1935). About 83 per cent, of the group 
were admitted to the clinic before they 
were 6 months of age and by that time 
all but 20 per cent, had some active 
lesions of syphilis. Seventeen per cent, 
of the infants less than 3 months of age 
died before or shortly after treatment 
was instituted. Of the entire number of 
fatalities of the group, syphilis was the 
direct cause of death in about 36 per 
cent., and 91 per cent, of these deaths 
occurred in children less than 6 months 
of age. The infants whose mothers had 
had at least 9 anti syphilitic treatments 
during the prenatal period rarely had 
active lesions of syphilis, and only about 
5 per cent, of this group became Wasser- 
mann- fast as contrasted wdth about 24 
per cent, of the group as a whole. Per- 
sistently positive Wassermann reactions 
were much more frequent in children 
who had not received sufficient treatment, 
but the most important factor in causing 
this condition seemed to be the delay in 
starting treatment until later in life. 

The number of relapses of the disease 
increased rapidly as the age of the chil- 
dren increased but those who had re- 
ceived adequate early treatment rarely 
had relapses. Involvement of the central 
nervous system was found in about one- 
third of the number of patients exam- 
ined and was thought to be of less sig- 
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nificance in infants than in older age 
groups. The incidence of Hutchinson’s 
teeth later in life was much less in chil- 
dren who had been treated since infancy 
and this seemed to indicate that adequate 
treatment might prevent the occurrence 
of this condition. The author stressed 
the point that the important factors in 
the treatment of congenital syphilis are 
not only the amount and the duration of 
the treatment but the time at which it is 
instituted. The methods of treatment 
of congenital syphilis employed by the 
author consisted of alternating courses 
of arsphenamine and bismuth except 
that in smaller children sulpharsphena- 
mine administered intramuscularly was 
substituted for arsphenamine. Bismuth 
was employed in the form of 10 per 
cent, bismuth salicylate. 

Among 370 children with congenital 
syphilis who were observed later in life, 
F. R. Smith, Jr. {Ibid. 20:45 (Jan.) 
1936), found that 130 had a positive 
Wassermann test as the only evidence of 
syphilis, 44 had interstitial keratitis, 36 
had central nervous system lesions, 6 had 
bone lesions, and none had the syphilitic 
type of deafness. Paroxysmal hemo- 
globinuria occurred in 6 patients, Hutch- 
insonian teeth and other “basic stigmata” 
in 84. Lesions were found in 18.6 per 
cent, of the syphilitic children 2 to 4 
years of age and in 44 per cent, of the 
older boys and girls. Early and vigorous 
treatment probably prevented the occur- 
rence of some relapses, but did not delay 
the age at which they appeared. The later 
antisyphilitic treatment was begun, the 
greater was the incidence of Wasser- 
mann- fastness in these patients. All of 
the lesions of congenital syphilis, except 
those of the central nervous system, 
yielded readily to the regular methods 
of treatment. 

Acetarsone (stovarsol) for the oral 
treatment of patients with congenital 
syphilis has been highly recommended by 


A. S. Traisman (J. Pediat. 7 ; 495 (Oct.) 
1935). Over a period of 3 years 65 pa- 
tients have been treated with this form 
of therapy following the Bratusch-Mar- 
rain technic. Twenty-one of the group 
were infants under 1 year of age who 
received from 1 to 7 courses of acetar- 
sone. A total of 17 became serologically 
negative, and of the 4 who remained 
positive, only 1 had had adequate treat- 
ment. Twenty-two children between the 
ages of 1 and 6 years received from 1 to 
8 courses of treatment, but only 12 of the 
group had had 3 courses or more and 
about 40 per cent, of the group became 
negative serologically. Of the 22 older 
children, between 6 and 12 years of age, 
27 per cent, developed reversals of their 
serologic tests. Attendance at the clinics 
by the older children was irregular. 

The effect of the acetarsone in healing 
syphilitic bone lesions was found to be 
satisfactory. X-rays of 18 infants and 
children of the above group showed evi- 
dence of syphilis in the bones and healing 
occurred after 1 or 2 courses of the drug. 
Reactions in these children following the 
use of acetarsone included the transitory 
occurrence of albumin and, occasionally, 
blood and casts in the urine. At any sign 
of this disturbance or of any other, such 
as diarrhea, vomiting, and skin eruptions, 
the author was accustomed to stop all 
treatment until the patient was entirely 
well of any dist\n:bance caused by this 
therapy.. The tonic effect of this type of 
arsenic was noticed in many children. 
For older patients it was thought advis- 
able to add bismuth to the therapeutic 
schedule. 

Another favorable report of stovarsol 
therapy in the treatment of congenital 
syphilis was made by A. M. Davidson 
and A. R. Birt ( Canad. M. A. J. 34 : 33 
(Jan.) 1936). They have administered 
the drug to a group of 37 children over 
a period of 2 years or less. The therapy 
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seemed effective in producing negative 
Wassermann reactions and its great 
advantages were the simplicity of admin- 
istration, the low cost, and its acceptance 
by the patients with an improved spirit 
of cooperation. In 3 instances, toxic 


symptoms of headache, alxlommal j<ani 
or diarrhea seemed tu iKi caused by the 
stovarsol, but in many other cases the 
tonic effect of the drug in improving the 
general physical condition of the children 
was noticeable. 


TUBERCULOSIS IN CHILDREN 

By Waldo E. Nelson, A.B., M.D. 


Pathogenesis. — An x-ray lesion, quite 
like that of so-called epitiiberculosis, or 
benign resolving primary pulmonary tu- 
berculosis, has been produced experimen- 
tally by E. H. Oppenheimer (Bull. Johns 
Hopkins Hosp. 57 : 247 (Nov.) 1935) 
by introducing dead tubercle bacilli into 
the bronchus of rabbits hypersensitive to 
the tubercle bacillus. The resulting lesion, 
which exhibited the x-ray appearance 
and clinical course of that in human epi- 
tuberculosis, reached its maximum den- 
sity in 2 to 4 weeks, and then gradually 
cleared completely, clearing often begin- 
ning at the periphery. No such lesion 
occurred in nonallergic animals subjected 
to the same procedure. Immunized hyper- 
sensitive animals injected intratracheally 
with living tubercle bacilli developed a 
similar shadow, which, however, spread 
progressively and resulted in a fatal 
termination. Histologically, the lesion is 
that of a typical tuberculous pneumonia 
with epitheloid and giant cells, lympho- 
cytes and caseation. Later, peripheral 
organization, absorption of the exudate 
and nonspecific scar formation occurred. 
These observations indicate that the pe- 
culiar characteristics of so-called epi- 
tuberculosis can be produced by the dis- 
charge of dead bacilli into the lungs of 
an allergic person by way of a bronchus. 
It is suggested that the characteristics of 
epituberculosis represent in many, if not 
in all, cases the results of erosion of a 
bronchus by a caseous lymph node con- 
taining relatively few viable bacilli, and 


that the characteristic shadows represent 
a tuberculous pneumonia produced by the 
discharge of caseous material impreg- 
nated with tuberculoprotein and dead 
bacilli, though containing some liv'ing 
bacillia, into the lung of a host sensitized 
and immunized by the pre\’ious infec- 
tion. If a similar accident occurs in the 
case of a node containing many live 
bacilli, a shadow of precisely similar form 
develops, but the process extends pro- 
gressively. 

R. Rossle (Virchow’s Arch. f. Path. 
Anat. 296: 1, 1935) also questions the 
usual explanation that epituberculosis 
represents a so-called circumfocal inflam- 
matory infiltration which may be either 
tuberculous or nonspecific. He attributes 
the pulmonary changes to a resorption 
atelectasis resulting from compression of 
a bronchus by enlarged caseous lymph 
nodes. He also recognizes the possibility 
of erosion of a bronchus by a caseous 
node. However, he believes that the pri- 
mary pulmonary change in such an in- 
stance is also due to atelectasis, although 
the atelectatic as well as the nonatelec- 
tatic portions of the lung are apt to be- 
come infected. 

Vitamin C Deficiency . — An investiga- 
tion to determine the role of chronic vita- 
min C deficiency in the pathogenesis of 
tuberculosis in the guinea-pig has been 
conducted by M. R. Greene, M. Steiner 
and B. Kramer (Am. Rev. Tuberc. 33 : 
585 (May) 1936). They found that 
chronic vitamin C deficiency combined 
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with a progressive tuberculous infection 
caused a significant shortening of the 
surv'ival period and a significant decrease 
in body weight of guinea-pigs. W^hile 
chronic scurvy was not instrumental in 
the development of generalized tubercu- 
losis in animals infected with the rela- 
tive!}' avirulent strain, R. 1, generalized 
tuberculosis did develop more rapidly in 
chronic vitamin C deficient animals than 
in nonscorbutic animals when infected 
by the subcutaneous or enteric route with 
strain H 37, or with tuberculous sputum. 
Guinea-pigs maintained on a partially 
depleted vitamin C diet developed more 
lesions and ulcers in the intestinal tract 
than did animals on a complete diet when 
fed tubercle bacilli. Animals infected 
with tuberculosis and allowed to develop 
acute scurvy did not show more tubercu- 
losis than did the control guinea-pigs. 

Clinical Manifestations. — Body 
Measurements. — An anthropometric 
study of tuberculous children has been 
carried out by H. B. Pryor and H. 
Mathiasen {Ibid. 33:348 (Mar.) 1936). 
They found a consistent variation from 
average toward slender build in 210 
tuberculous children when compared with 
6000 healthy children of the same ages 
from the same region. Width-length in- 
dices used to classify body build had 
consistently smaller mean values at all 
ages from 2 to 16 years and for both 
sexes in tuberculous groups than in the 
normal control groups. Head and face 
measurements were consistently smaller 
and the necks tended to be longer and of 
smaller circumferences for the tubercu- 
lous children than for the normal popu- 
lation. The preadolescent tuberculous 
children tended to have barrel-shaped 
chests compared with the normal con- 
trols. There were no consistent differ- 
ences in height between the tuberculous 
and nontuberculous children. The tuber- 
culous children were consistently below 
the controls in weight, but when their 


slender body builds were taken into con- 
sideration, their relative nutrition was 
just as good. 

Hematogenous Distribution. — ^Accord- 
ing to E. M. Lincoln (Am. J. Dis. Child. 
50:84 (July) 1935), it is probable that 
blood stream invasion follows closely 
primary tuberculous infection in almost 
all instances. This argument is based on 
clinical, bacteriologic, and pathologic evi- 
dence. The author separates the types of 
hematogenous distribution into 4 groups, 
as follows : ( 1 ) the protracted form 

of generalized dissemination; (2) acute 
generalized miliary tuberculosis; (3) 
renal or osseous tuberculosis which, 
while it results from hematogenous dis- 
tribution, is usually not thought of in 
those terms ; (4) bacillemia in which 
there may be no changes evident on phys- 
ical examination. The end result in the 
occult cases of bacillemia may be recog- 
nized at times in the x-ray pictures of 
the lung or, rarely, in the spleen and 
cervical nodes. The clinical picture which 
results from marked protracted hematog- 
enous dissemination of tubercle bacilli 
is said to be a clean cut entity. The most 
characteristic lesions of this form of 
tuberculosis at the height of its develop- 
ment are marked panadenitis and pan- 
serositis and associated x-ray evidence in 
the lungs of bilateral, symmetrically dis- 
tributed nodules, varying from submili- 
ary tubercles to those the size of a half- 
dollar and of similar lesions in the spleen 
and other organs. The involvement of 
the serous surfaces may at times be lim- 
ited to a clear exudate or to extensive 
adhesions. In the marked cases, casea- 
tion of the serous surface may be pres- 
ent. The tracheobronchial as well as the 
superficial nodes are markedly enlarged. 
A mass of inguinal nodes which pro- 
duced elephantiasis of the leg, as a result 
of occlusion of the lymphatics, has been 
observed by the author. 
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Calcified Abdominal Xodcs . — A clin- 
ical study o£ 147 children with calcined 
abdominal h'mph nodes has been marie 
by C. A. Smith and F. D. Ames (J. 
Pediat. 8:205 (Feb.; 1936;. From the 
observations made of this group, it would 
seem that such nodes are not imfKjrtant 
foci for the dissemination of tubercu- 
losis to other parts of the body. Active 
pulmonary tuberculosis did not develop 
in any of the patients. Associated tuber- 
culous lesions were more commonly non- 
ptdmonary than pulmonary. About one- 
half of the total group had no symptoms 
referable to the calcified nodes. In the 
remainder the usual symptom was pro- 
longed and recurrent abdominal pain 
was observed. Attempts to correlate the 
location or extent of the pain with the 
size, location, degree of calcification, or 
number of such nodes were not success- 
ful. Initial treatments for those children 
who manifested symptoms consisted of 
an adequate diet containing pasteurized 
or boiled milk, exposure to the sun and 
especially sufficient daily rest to induce 
the cessation of pain. Of 71 children 
with symptoms, 57 recovered under gen- 
eral hygienic treatment ; 1 1 continued to 
have some pain ; and 3 were treated sur- 
gically with relief. Surgery was advised 
only after the prolonged trial of general 
symptomatic measures. An example of 
a calcified abdominal node is shown in 
Fig. 1. 

Pulmonary Obstruction . — Several in- 
stances of pulmonary emphysema result- 
ing from incomplete obstruction of tuber- 
culous origin in a main bronchus are re- 
ported by C. A. Faust (Am. J. Dis. 
Child. 51 : 118 (Jan.) 1936) and by 
M. L. Spivek {Ibid. 69). The obstruc- 
tion may be acute or chronic. Spivek re- 
ports 4 cases illustrating different types 
of obstruction. In the first instance, bron- 
choscopic examination revealed an ob- 
structive deformity of the left main bron- 
chus due to pressure from without, in 


all probability from a tiil«‘rcuIou- hilar 
n<.H-k'. Lritvr e\i<It“nct; liiat thi- 

node broke down and rtijtured into the 
bronchu-. The result', uf ^>b^t^nction fol- 
lowing this accident were pre.-umed t< i l>c 
due to a ma", of tul>erculoim granulation 
ti>sue at the site of the rupture. In 



Fig. 1. — Calcified nodes associated with re- 

current abdominal pain in a girl six years of 
age. Relief of symptoms followed symp- 
tomatic treatment. (Smith and Ames': J. 
Pediat ) 

Spivek's second case, the obstruction was 
present only during the period of rupture 
and discharge of the caseous contents of 
a tuberculous node. The third patient had 
an emphysema of 2 years’ duration which 
was assumed to be due to a contracture 
of scar tissue. The fourth patient had a 
partial obstruction from without by pres- 
sure of a tuberculous node. This patient 
died from tuberculous meningitis. 

In Faust’s patient there was narrow- 
ing, as shown by bronchoscopic examina- 
tion, of the left main bronchus, probably 
due to obstruction by tuberculous hilar 
nodes from without. An obstruction was 
also shown in the right lower bronchus, 
due to a growth within the bronchus. 
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This growth was removed and thought 
to be tuberculous. Five and a half years 
later, this boy had no evidence of active 
tuberculosis. 

Effect of Other Conditions on Tuber- 
culosis. — An occurrence of whooping 
cough in 7 children with tracheobronchial 



Fig^. 2. — (Case 1.) Atelectatic pneumonia 
consolidation, right upper lobe, with shift- 
ing of heart, great vessels and trachea to 
affected side. (Nissler, Sokoloff and Cohen : 
Am. Rev. Tuberc.) 

tuberculosis who were patients in a sana- 
torium is reported by J. I. Hershey and 
F, Ward (Am. Rev. Tuberc. 32 : 612 
(Nov.) 1935). In contrast to the gener- 
ally accepted view that whooping cough 
is a grave complication of latent pulmon- 
ary tuberculosis, none of these children 
exhibited any untoward effects, clinically 
or roentgenographically, from the whoop- 
ing cough. In fact, the authors seemed 
to feel that most of them benefited from 
the enforced bed rest. 

Diabetes. — In an attempt to throw 
more light upon the apparent increased 
susceptibility of diabetics to tuberculosis, 
M. M. Steinbach, S. J. Klein and M. 
Deskowitz {Ibid. 32:665 (Dec.) 1935) 


have studied the effect of tuberculosis in 
the depancreatized dog. The dog is highly 
resistant to mammalian tubercle bacilli. 
The authors found that the human strain 
of tubercle bacilli, H 37, did not infect 
the control animals, although large doses 
were injected intraperitoneally ; whereas 
6 of the 7 diabetic (pancreatectomized) 
dogs developed tuberculosis. When a 
pathogenic bovine strain, B 1, was used, 
2 of the 3 control dogs developed tuber- 
culosis, but in contrast all 3 of the pan- 
createctomized diabetic animals became 
tuberculous and the disease was always 
more invasive and involved more organs. 
The authors concluded that the dog, when 
rendered diabetic, becomes vastly more 
susceptible to tubercle bacilli. 

Four of 5 pancreatectomized dogs, in 
which the diabetes was temporary due 
to regeneration of pancreatic tissue, 
failed to develop tuberculosis, in spite 
of the fact that they lost weight and 
were extremely emaciated before death. 
From this, the authors argue that the 
increased susceptibility to the tubercle 
bacillus was not due to the lack of the 
pancreatic digestive enzymes and conse- 
quent emaciation, but much more likely 
to faulty carbohydrate metabolism which 
results from the absence of islet-cell 
secretion (insulin). 

A. L. Newcomb {Ibid. 32: 507 (Nov.) 
1935) reports that 6, or 15 per cent., of 
40 diabetic children from 1 to 15 years 
of age reacted positively to intracu- 
taneous tuberculin skin tests in contrast 
to 38.6 per cent, in Vienna and 47.7 per 
cent, in Boston. No case of adult type 
of tuberculosis or phthisis was found. 

Differential Diagnosis . — Three in- 
stances of nontuberculous pulmonary dis- 
ease simulating tuberculosis in children 
are reported by C. W. Nissler, M. J. 
Sokoloff and L. Cohen {Ibid. 32:702 
(Dec.) 1935). These cases illustrate that 
nontuberculous lesions can be located in 
the upper lobe and can be unilateral. All 
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three of these children ha<l jio^itive tu- 
berculin skin reactions anrl x-ray evi- 
dence which suggested tuberculosis. The 
x-ray pictures of the chests of these chil- 
dren are illustrated in Figs. 2, 3 and 4, 
respectively. The diagnosis from bron- 
choscopic examination in the first case 
was atelectasis due to bronchial obstruc- 
tion which was caused by organisms 
other than the tubercle bacilli. In the 


32:257 i .''ejit, > l’!35i. \l:hough the 
brucella <<rL'ani-in wa- le -t i'Mlat*‘d either 
from tile liliw.d "r fr. en the .ijunal thiid. 
it was felt that a loucella infectinn wa- 
the etiohjgic factor in view of the un- 
dulant and irregular tyi»e of fever, the 
mild secondary anemia, the generally low 
white blciod count with a decrea.se in 
polymc-rphonuclear', the marked sweat- 
ing. the l!j^.-> of weight, the orchitis. 



Fig. 3. — (Case 2.) Congenital cyst of lung. Lipiodol injection in roentgenogram 
on right. (Nissler, Sokoloff and Cohen: Am. Rev. Tuberc.) 


second case the diagnosis was congenital 
cyst of the lung and that of the third case 
was pulmonary fibrosis of nontubercu- 
lous origin. Repeated examinations of 
the sputum and of the contents from 
gastric lavage by direct smear, cultures 
and guinea-pig inoculations failed to dis- 
close tubercle bacilli. One factor which 
the authors considered to be against the 
diagnosis of tuberculosis in these in- 
stances was the long duration without 
apparent change of the lesions. 

Meningitis. — An instance of involve- 
ment of the spinal meninges and of bone 
in undulant fever simulating tuberculosis 
is reported by S. U. Marietta (^Ibid. 


cough with abundant mucopurulent ex- 
pectoration, the long duration of the dis- 
ease (2 years and 3 months), the positive 
agglutinations (1-160 to 1-320), and the 
apparent elimination of other infectious 
agents. The possibility of a tuberculous 
infection, the absence of tuberculous 
lesions else-where in the body, the numer- 
ous negative smears and cultures, the 
radiographic appearance of the bone 
lesions which was entirely different from 
that seen in tuberculosis of the bone, 
showing little of a destructive and much 
of a regenerative process, and more 
specifically by the numerous negative ani- 
mal inoculations. 
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Tuberculin . — Clinical observations to 
determine the comparative sensitivity of 
the various types of tuberculin tests con- 
tinue to be reported. G. Anzen (Am. J. 
Dis. Child. 50:104 (July) 1935) has 
compared the intracutaneous or Mantoux 
test, the cutaneous or Pirquet, and the 
plaster test in a group of 1838 children. 



Fig:. 4. — (Case 3.) Shows considerable 
fibrosis of left upper lobe with cavitations. 
Mediastinum and trachea are drawn to left. 
(Nissler, Sokol off and Cohen ' Am. Rev. 
Tuber c.) 

The plaster and the Pirquet tests yielded 
consistent results in 98 per cent, of the 
cases. In 0.5 per cent, of the cases, posi- 
tive reactions were obtained from the 
plaster test when the reaction to the Pir- 
quet test was entirely negative. In febrile 
states the plaster test was said to be 
somewhat more sensitive than the Pir- 
quet test. Those who failed to react to 
the plaster test were retested by the 
intracutaneous method and only 1.25 per 
cent, were found to have positive re- 
actions. 

Evidence that allergy to the tubercle 
bacillus, as evidenced by a positive tuber- 
culin skin reaction, may diminish or dis- 


appear entirely is submitted by T. N. 
Horan (Am. Rev. Tuberc. 32:166 
(Aug.) 1935). A group of boys in a 
private school, in which not only the 
students but also the faculty, maids, 
workmen, etc., were examined carefully 
and x-ray pictures taken frequently, 
were studied in regard to the incidence 
of tuberculous infection. The percentage 
of positive Mantoux reactions in 3 suc- 
cessive school years was 47, 41 and 33 
per cent., respectively. Thus, a definite 
progression toward a negative test was 
shown. It is stated that after about 2 
years calcium is deposited in an appreci- 
able degree in the tuberculous lymph 
nodes and healing progresses, in the ab- 
sence of further contacts, with a fading 
of the tuberculin test from year to year 
until in some instances there may be a 
complete loss of the ability to react to 
tuberculin. 

Immunity. — An attempt has been 
made by M. I. Levine (Am. J. Dis. 
Child. 51 : 1052 (May) 1936) to obtain 
further data on the question of the com- 
parative immunity between the white and 
colored races. A study of the tissue 
reaction of 136 white, negro and Puerto 
Rican children inoculated intradermally 
with attenuated bovine tubercle bacilli 
(BCG) was made. The factors consid- 
ered as criteria of tissue resistance were : 
(a) the evolution of the lesion; (b) the 
development of abscesses of the inguinal 
nodes draining the area of the local 
lesions; and (c) the rapidity of forma- 
tion of inguinal abscesses. 

The results are summarized as fol- 
lows : The necrosis of the local lesion 
induced by inoculation with BCG oc- 
curred more rapidly in the tissue of 
negro children than in the tissue of white 
children. A higher percentage of negro 
and Puerto Rican children had inguinal 
abscesses following intradermal inocula- 
tion with BCG, and the inguinal ab- 
scesses formed more rapidly in negro 
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Table I 

Mortality fnnn Tuberculosis in Children Van in ited sctlh BCG and in 

Umaccinated Children 


Expo'sed to Pt-rsori!- with 
T uberculosis \Vho«e 
Sputum Contained 
Tubercle Bacilli 


ExiiO'ied t'l !’• r-on- wit 
Tuberculiwi- Wlio^- 
Sputum 1 ii'l N'> Ft 
Contain T uf«r. ie 
Bacilli 


h 


Xdt 


Hxpi I til Per-i >n- 
u ith Mani:*--t 
T iii/'T. all —1- 


! 

1 Total 

1 X^o* 

Died ot 

T ubercuhjsis 

nl 1 Died ul 

. | 1 uberciiL 

Tf>tal i Total * 

Xo, 

Per- 

centage 

Xo 

Xo- 

Xo. ' 1 

e xn. ; S' 

Vaccinated 1 41 

Unvaccinated . . , 1 84 

i 

1 

10 

2.4 1 15 i 0 
11.9 1 45 2 

— . 14* 0 — 

4.4 58 n — 


* Diagnosis of manifest tuberculosis was not confirmed in 7 instances, while m the remaining 7 in- 
stances the mothers died of tuberculosis or remained in hosiiitals. 


Table II 

Reactions to Tuberculin in Children Vaccinated vritk BCG and in Unvaccinated Children 




Positive Reactions to Old Tuberculin. 

i 

Xumber 

Tested 

[ To 0.01 Mg. 

To 1 Mg. 1 Total 


Xo. ] 

1 

I * 

No. ^ No. j Uc 


Exposed to Persons with Tuberculosis whose Sputum contained Tubercle Bacilli 


Vaccinated 

Un vaccinated 

38 

19 

25 

49 





82 

80 


Bacilli 

Vaccinated 

14 

9 

64 

4 

29 

13 

93 

Un vaccinated 

44 

7 

16 

9 

21 

16 

36 


Not Exposed to Persons with Manifest Tuberculosis 


Vaccinated 

8 

3 

38 

3 

38 

6 

75 

Un vaccinated 

38 

4 

11 

5 

13 

9 

24 


children than in white children. From 
this evidence the author concludes that, 
in general, the tissues of neg^o and 
Puerto Rican children seemed to be less 
resistant to inoculation with attenuated 
living bovine tubercle bacilli than are the 
tissues of white children. 

Prophylaxis. — Evidence indicating 
that the administration of BCG vaccine 
to newborn infants exposed to patients 
with manifest tuberculosis may prove of 
value in reducing the mortality from this 


disease in infancy and childhood is pre- 
sented by J. D. Aronson and A. M. Dan- 
nenberg {Ibid. 50:1117 (Nov.) 1935). 
A group of newborn infants residing in 
families of known cases of manifest tu- 
berculosis were vaccinated orally during 
the first 10 days of life with BCG. A 
group of infants similarly exposed but 
too old to be vaccinated by mouth at the 
time of their first examination were used 
as a control. The result of their ex- 
perience is presented in tabular form in 
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Table III 

Age at n'liich Pulmonary Lesions Recognizable by X-Ray Examination were Observed. 


Exposed to Persons with Tuberculosis Whose 
Sputum Contained Tubercle Bacilli 


Age in Years 

1 Vaccinated Children 

Unvaccinated Children 

Infiltra- 

[ 

Enlarged 

1 

Calcified 

Negative 

Infiltra- 

Enlarged 

Calcified 

Negative 


tions 

Nodes 

Nodes 

Results 

tions 

Nodes 

Nodes 

Results 

Under 1 . . . . 

0 

0 

0 

8 

17 

8 

0 

6 

1 to 2 

4 

0 

1 

4 

8 

4 

1 

5 

2 to 3 

1 

0 

0 

6 

10 

2 

10 

6 

3 to 4 

1 

0 

2 

6 

6 

3 

7 

8 

4 to 5 

0 

0 

1 

3 

1 

2 

4 

5 

5 to 6 

0 

0 

1 

2 

1 

0 

1 

7 

6 to 7 

0 

0 

0 

1 

0 

0 

2 

0 


6 i 

1 

0 

5 

30 

43 

19 

25 

37 


Tables I, II and III, taken from their 
article. 

Experiments on the immunization of 
guinea-pig's ■with heat-killed and formol- 
killed tubercle bacilli administered by 
different routes have been carried out by 
A. Branch and J. F. Enders (Am. Rev. 
Tuberc. 32:595 (Nov.) 1935). Their 
results are in accord with earlier observa- 
tions and show that young cultures of 
virulent tubercle bacilli, killed by heat, 
give satisfactory results as a prophylactic 
■vaccine in guinea-pigs. In these experi- 
ments the organisms were killed at 65° C. 
and not at 100° C. Intramuscular route 
of administration of the vaccine was 
found to be more efficacious than the 
intravenous or intraperitoneal routes. 
Organisms killed by formalin were no 
more effective than were heat-killed 
bacilli. The authors suggest that ex- 
periments be continued to assay the pro- 
tective value of vaccine of dead tubercle 
bacilli, killed by other methods than 
those used in these experiments, in the 
hope of finding a still more efficacious 
dead vaccine. This is important in view 
of the controversy regarding the safety 
in the use of avirulent living tubercle 
bacilli as a vaccine. The authors found 
no correlation between the degree of skin- 
test reactivity of individual animals to 


tuberculin following vaccination and be- 
fore infection and their period of sur- 
vival after infection (immunity). 

An attempt to “desensitize” tubercu- 
lous guinea-pigs with dead vaccine and 
products of the tubercle bacillus has been 
made by C. L. Derick, E. A. G. Branch 
and M. P. Crane (7&fd. 32:218 (Aug.) 
1935). This work was stimulated by that 
of Swift and his co-workers on rheu- 
matic fever. They were able to produce 
in rabbits a hypersensitive condition to 
streptococci. This state of hypersensi- 
tiveness resembled in mafiy respects that 
found in tuberculosis. These workers 
were also able to change the animals from 
this hypersensitive state to one of im- 
munity or hyposensitiveness by appro- 
priate treatments with living and killed 
streptococcus vaccines. Derick and his 
CO workers found that subcutaneous vac- 
cination of tuberculous guinea-pigs with 
killed tubercle bacilli resulted in quanti- 
tative diminution of the intracutaneous 
tuberculin reaction and a prolongation of 
life over control animals. No substantial 
results were obtained with formol-killed 
bacilli, Koch’s bacillary emulsion, or the 
acetic-acid precipitable protein fraction. 
Whether any satisfactory antigen for 
active desensitization can be found re- 
mains to be determined and whether or 
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not active desensitization in the hntnan 
i>eing will be attended by an increase in 
immunity is not proved. This seems to 
be a field worthy of further investigation. 

Treatment . — The use of the tuber- 
culin test as a guide in terminating arti- 
ficial pneumothorax is suggested by J. R. 
Neal {Ibid. 32:326 (Sept.) 1935). As- 
suming that persons with a negative 
tuberculin test were not tuberculous, the 
author believes that the failure to obtain 
a skin reaction to tuberculin may be used 
as a criterion for terminating artificial 
pneumothorax in patients being treated 
for active tuberculosis. Tuberculin was 
given in an amount up to 10 mg. intra- 
cutaneously before patients were consid- 
ered to be nonreactors. Seven out of 
8 patients treated in this manner were 
negative to 10 mg. of tuberculin after 
6 months’ time and clinically had no evi- 
dence of tuberculous disease. The author 
agrees that 6 months is too short a period 
of observation and that his series of 
cases is too small for definite conclu- 
sions, but he believes that this study 
opens up a new field for further inves- 
tigation. 

The effect of irradiated milk on 
experimental inhalation tuberculosis in 
guinea-pigs has been observed by D. F. 
Loewen and W. H. Oatway, Jr. {Ibid. 
33: 733 (June) 1936). Irradiated cream 
was added to the diet of groups of nor- 


f ■/'>'■) 

mal aiifl -en^iti/ed guinea-]iig> wlut 
•'Uli.-'C'juently infected by tlie >piay iiilial- 
ation methijil. Their ob'ervati'ns di.--- 
closed nri remarkable prophylactic or 
theraficutic effects, as judged by the e.x- 
tent or t\-j>e of the resultant le.sions or 
by the mortality statistics, when the 
pathology of the groups receiving the 
irradiated cream was compared with that 
of the control group. Suggestions of a 
favorable effect were noted in the group 
receiving irradiated cream, but they were 
not considered great enough to be of sig- 
nificance. It was suggested that the effect 
might be of different importance when 
translated to human infection. The 
groups receiving irradiated cream exhib- 
ited a sustained, higher average weight 
curve than the control groups. Calcium 
deposits were found during gross and 
microscopic examination only in the tis- 
sues (and lesions) of tuberculous ani- 
mals. The calcium content of the lungs 
of the infected animals was found to be 
greater than that of the uninfected, and 
was in quantitative relationship to the 
amount of disease present in the lungs. 
The occurrence of calcification and of 
abnormal calcium content of the lungs 
was found to be independent of the vita- 
min or calcium intake of the animals. 
No untoward effects were observed in 
those animals fed irradiated cream. 


WHOOPING GOUGH 

By Robert A. Lyon, A.B., A.M., M.D. 


Diagnosis . — Severe sneezing was the 
most common symptom of whooping 
cough in 2 children observed by A. C. 
Rambar (J. Pediat. 8:582 (May) 1936). 
One of these patients was 23 months of 
age and the other 18 months of age. In 
each case the attacks of paroxysmal 
sneezing occurred for 3 weeks before the 
typical whooping and coughing of pter- 


tussis developed. In one child, the leuko- 
cyte and differential counts led to the 
diagnosis of whooping cough and, in the 
second instance, the disease was sus- 
pected because the patient’s sister had 
typical symptoms of whooping cough. 

The significance of the number and 
types of leukocytes in the diagnosis of 
whooping cough has been investigated 
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recently by N. D. Begg and M. F. 
Coveney (Lancet 2:1113 (Nov. 16) 
1935). They studied the blood o£ 65 
patients, 3 months to 9 years of age, 
who were in the late catarrhal or early 
paroxysmal stage of the disease. Com- 
parisons were made with the average 
counts and differential analyses of nor- 
mal children of the same ages. Of inter- 
est was the fact that the lymphocytes in 
23 per cent, of the pertussis group were 
not increased in number above normal 
figures and in the infants less than 6 
months of age only 33 per cent, had 
an increase in the total number of lym- 
phocytes. It was found that the leuko- 
cyte count usually returned to normal 
within a period of 2 weeks after the 
beginning of the whooping stage. Al- 
though the authors felt that the blood 
analysis was an important aid in the 
diagnosis of pertussis, nevertheless they 
stressed the point that there were numer- 
ous deviations from the typical picture, 
especially in younger children. 

Complications . — ^The central nervous 
system is frequently involved during at- 
tacks of whooping cough. Symptoms of 
intracranial damage have been observed 
in 10 to 20 per cent, of patients with 
pertussis, especially in infants and 
younger children. W. Bayer (Edin. 
Wchnschr. 14:1032 (July 20) 1935) 
believed that it was important to examine 
the cerebrospinal fluids of uncomplicated 
cases of whooping cough to see if 
changes occurred there without any neu- 
rologic symptoms. Of 102 such patients, 
50 were found to have some pathologic 
changes of the cerebrospinal fluid with- 
out any clinical evidence of involvement 
of the central nervous system. Abnormal 
findings in the cerebrospinal fluids in- 
cluded increases in amount and in pres- 
sure, elevated cell counts, increased 
amounts of globulin, variations in the 
mastic curves like those found in cases 
of meningitis, and a lowering of the bar- 


rier between the blood and cerebrospi nal 
fluid as measured by injections of a dye 
(uranin). These changes occurred singly 
or in combination with each other. Some 
of these patients who were without ner- 
vous symptoms had as many abnormali- 
ties of their cerebrospinal fluids as pa- 
tients with convulsions or other nervous 
symptoms with whooping cough. It was 
thought that the brain was affected by 
toxic substances of the infection, together 
with edema arising from the mechanical 
influence of the paroxysms. 

An unusual complication of whooping 
cough reported by W. Edgecombe (Lan- 
cet 2 : 374 (Aug. 17) 1935) was the frac- 
ture of 2 ribs during paroxysms of the 
disease. The patient was a young adult, 
18 years of age, who cracked the elev- 
enth rib on one side during a coughing 
spell and subsequently fractured the elev- 
enth rib on the other side during another 
paroxysmal attack. There was no evi- 
dence of any bone disease or calcium 
deficiency in this patient, although she 
had fractured 2 bones on previous occa- 
sions in her life. 

Treatment. — Convalescent serum 
has been found to be of some value in 
the treatment of children exposed to 
whooping cough. D. Paterson, R, H. 
Bailey and R. G. Waller {Ibid. 2 : 361 
(Aug. 17) 1935) employed this therapy 
in a group of 25 to 30 patients who had 
already developed the symptoms of 
whooping cough, but it seemed to have 
very little effect in this stage of the dis- 
ease. In a series of 95 patients between 
1 month and 4 years of age who had 
been exposed to the disease, the admin- 
istration of convalescent serum seemed 
to produce mild attacks or totally pre- 
vented the disease in a much larger per- 
centage of patients than in an untreated 
control group of children of approxi- 
mately the same age distribution. 

Both convalescent serum and im- 
mune adult blood were thought by 
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W. L. Bradford (Am. J. Dia. Child. 
50:918 (Oct.j 1935^ to be of some 
value in the early treatment and preven- 
tion of whooping cough. Convalescent 
serum collected during the eighth week 
of convalescence from whooping cough 
was given to 12 cliildren, the majority 
of whom were under the age of 3 years, 
and whole blood from immune adults 
was given to 15 other children who were 
exposed to whooping cough in their 
homes. The incidence, severity and num- 
ber of complications were greatly re- 
duced in this group of children as com- 
pared with an imtreated control group. 
Another group of 17 children were given 
one or the other of these materials dur- 
ing the first stages of their catarrhal 
period, but there was no difference in 
the course of the disease as compared 
with that of a control group. In a third 
group of 16 children who were exposed 
outside of their homes, the materials 
seemed to give entire protection against 
the disease. It was the conclusion of the 
author that the immune blood contained 
antibodies against whooping cough which, 
when given early in the incubation period 
of the disease, was effective in modifying 
or preventing the symptoms. 

Pertussis vaccine prepared by mod- 
em methods was used without success 
in the treatment of patients with active 
whooping cough by N. D. Begg and 
M. F. Coveney (Lancet 1:82 (Jan. 11) 
1936). Every other patient of a group 
of 60 children with pertussis was given 
pertussis vaccine in doses of 0.2, 0.5, 1.0, 
1.5, 2.0 and 2.5 c.c. at 2- or 3-day inter- 
vals. The course of the disease was 
approximately the same in each group 
except that more of the treated children 
continued to whoop after the four- 
teenth day than those of the untreated 
group. Occasionally, a fever reaction 
of short duration followed the injection 
of the vaccine. 


Gold tribromide hn- a'.Iv> 
for •'C’.vral \ear- In J. Kj-r'icm s .\rch. 
I’t-duu. 53:52 i jan. i tor tite 

trcartnvnt <<1 1 Iw* author has 

now observed tlie effect', of its u-e in 300 
j<atient>. It wa- administered in the form 
of the eIi.N.ir in doses of a t<‘aspi.«;»iifu] 
e\'ery 3 hour.s until relief wa- obtained, 
and then the intervals between doses 
were gradually Iengthene<I as the j»rr*g- 
ress of the <lisease indicated. The gold 
tribromide has also been added to water 
and employed as a stt'am inhalation with 
relief of symptoms. In the comparison 
of the course of who<Jping cough of 
children treated with some form of gold 
tribromide and those treated with other 
methods, it appeared to the author that 
the course and severity of the illness 
was reduced by this specific therapy. 

A comparison of the therapeutic re- 
sults of pertussis vaccine and gold tri- 
bromide in a group of 26 infants under 

2 years of age was made by H. C. 
Thompson, Jr. (Ibid. 52:569 (Aug.) 
1935). One-half of the group was given 

3 injections of the vaccine which was 
prepared by the Xew York State De- 
partment of Health, 8 of the remaining 
number of children received gold tribro- 
mide, and the other 5 received no treat- 
ment. A comparison between the three 
groups was made in regard to the sever- 
ity and the duration of the attacks, the 
patients’ loss of weight and other com- 
plications. The children w'ho received the 
vaccine at the onset of symptoms did not 
seem to be benefited in any way, while 
the 8 infants who received elixir of 
gold tribromide during the spasmodic 
stage of the disease lost less weight and 
seemed to have less severe paroxysms 
than the other children. 

Prevention . — In a recent review of 
the success of whooping cough vac- 
cine, L. Sauer (New England J. Med. 
213:1061 (Nov. 28) 1935) mentioned 
the fact that of a group of 394 children 
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who had received the vaccine in a course 
of seven years, 27 had been intimately 
exposed to pertussis of their brothers or 
sisters. Twenty-six of these children 
escaped the infection and 1 developed a 
mild attack. Larger groups of children 
treated with the commercial preparations 
of this vaccine have been observed for 
shorter periods of time and the results 
have been satisfactory so far. The fail- 
ure of the vaccine to be effective in 
affording protection was thought to be 
due to ( 1 ) its administration during 
other illnesses of the cloild which seemed 
to prevent the formation of sufficient 
antibodies; (2) the inactivation of the 
vaccine by alcohol sometimes used for 
sterilizing the syringes; (3) the deteri- 
oration of the vaccine when not stored 
at cold temperatures ; and (4) the possi- 
bility that the dosage of 8 c.c. is not 
sufficient for older and heavier children. 
The best age for vaccinating against 
whooping cough was thought to be 7 
to 12 months. 

In order to determine the susceptibil- 
ity of the patient to whooping cough, 
Paterson and Waller {loc. cit.') used 
intradermal injections of the vaccine. 
They found that many patients who had 
had the disease previously gave positive 
reactions characterized by an area of 
erythema which developed at the site of 
the injection in 24 to 48 hours after the 
test. Those who were susceptible to the 
disease usually had no reaction to the 
intradermal test. The skin test was ap- 


plied to a group of children who were 
vaccinated with the Sauer whooping 
cough vaccine, which was administered 
in 6 successive doses at intervals of 3 or 
4 days. Within a week after the last in- 
jection, children who had previously had 
negative skin tests developed positive 
ones, and it was thought that the im- 
munity received from the vaccine treat- 
ment developed in a much shorter time 
than the 6 months suggested by Sauer. 

Pertussis vaccine, somewhat similar 
to that of Sauer, has been prepared by 
P. Kendrick and G. Eldering (Am. J, 
Pub. Health 26:8 (Jan.) 1936). Per- 
tussis bacilli (phase I) were grown on 
Bordet-Gengou medium enriched with 
15 per cent, sheep’s blood instead of 
human blood as recommended by Sauer. 
The organisms are killed by the addition 
of merthiolate, 1 : 10,000, or phenol, 0.5 
per cent., which is allowed to .act for a 
week or more at cold-room temperature. 
Amounts of 6.0 to 7.5 c.c. have been 
employed, usually in 4 divided doses. A 
total of 712 children have received this 
vaccine and the incidence of pertussis in 
this group has been compared to that of 
a control untreated group of 880 chil- 
dren of about the same age. Up to the 
present time, 67 cases of whooping cough 
have developed and only 4 of these were 
among the vaccinated group. These 4 
children had mild symptoms, while only 
10 of the 63 cases in the control group 
had light attacks, the remainder being 
moderate or severe. 
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Edited by P^erxard J. Alpkrs, M.D,, T>.Sc, 

BRAIX TUMORS 

By R. A. Groff, AI.D. 


PITUITARY TUMORS AND 
PARASELLAR LESIONS. — Classi- 

The terminology^ applied to 
the component parts of the hypophysis, 
/. e., tlie pars anterior, the pars inter- 
media, and the pars posterior, have been 
generally accepted. Priniar\' pituitary 
tumors arise from the pars anterior and 
take their name from the cells of the 
gland from which they arise. C. H. 
Frazier and B. J. xAlpers have aided 
greatly in clarifying the terminology of 
parahypophyseal lesions, which are com- 
monly called finnors of Rathkc'^s pouch 
and craniopharyngeal tufuors or cranio- 
pharyngiomas. These last two terms, ac- 
cording to the writers and Tilney, are 
unquestionably misnomers and mislead- 
ing. In its origin, a tumor of Rathke^s 
pouch has no relation to the pharymx. 
The so-called craniophaiyrngioma, on the 
contrary, takes its origin from an anlage 
of the original stalk from the buccal 
cavity. As a substitute for craniopharyn- 
gioma, they suggest the term tumor of 
the hypophyseal stalk. They further sug- 
gest that the term tumor of Rathke’s 
pouch should give way to tumor of 
Rathke’s cleft. In the terms of the anat- 
omist, Rathke’s pouch is an invagination 
from the roof of the primitive oral cav- 
ity. In the process of development it 
becomes constricted and a sac with a nar- 
row stalk is formed. The sac eventually 
closes and the stalk, originally connected 
with the mouth, usually disappears. This 


stalk fjer-^ists. in some ca»es, as does the 
thyrogl* issal duct, and it is from these 
epithelial rests that tumors r»f the stalk 
have their origin. The original Rathke’s 
pouch becomes converted into a solid 
structure, the pars anterior, or the gland- 
ular lobe of the hypophysis. A small cleft 
remains between the pars anterior and 
the pars posterior or processus infundi- 
buli. This is all that remains of the orig- 
inal pouch as described by Ratlike, and 
it is from this cleft that the tumors under 
discussion originate. From these ana- 
tomical considerations the authors feel 
that Rathke's pouch tumors should be 
designated as tumors of Rathke's cleft. 

Frazier and Alpers present a case in 
which, by the presence of a single layer 
of ciliated columnar epithelium, they 
made a diagnosis of tumor of Rathke’s 
cleft. They cite the studies of DulTy, who 
found that the hypophyseal vesicle or 
sac, a later stage of Rathke’s pouch, is 
composed of stratified cylindrical epi- 
thelium ; most of this tissue develops into 
the anterior lobe, but a single layer of 
cylindical epithelium persists in the adult 
gland as the '^cleft."’ On the other hand, 
the hypophyseal duct is composed of 
modified squamous epithelium, which 
gradually passes over into the cubical 
epithelium of the buccal canal. 

From the study of human hypophyses, 
in some instances ciliated cells have been 
found lining the remains of Rathke's 
cleft and they conform in their morph- 
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olog>- to the types of cell seen in the 
case presented. From a theoretical point 
of view, tumors of Rathke’s cleft should 
be found within the sella turcica, but 
when consideration is given to the origin 
of the anterior lobe from the buccal epi- 
thelium and the process of traversal and 
rotation during the course of its develop- 
ment, it is not surprising to find such 
tumors wholly outside the sella turcica. 

In differentiating these tumors from 
lesions in the immediate neighborhood, 
such as tumors arising from the epen- 
dyma, the authors state that the presence 
of columnar rather than cuboidal cells 
would indicate a Rathke’s cleft lesion. 
Colloid tumors of the third ventricle are 
similar in all respects to the tumor de- 
scribed, but it is their feeling that it is 
difficult to connect them with cysts of 
Rathke’s cleft. Furthermore, the wall 
lining of such a cyst is similar to that 
of the cyst of Rathke’s cleft, but other- 
wise the tumors are dissimilar. From 
these anatomical, embryological, and his- 
tological studies it is apparent that the 
nomenclature of Rathke’s cleft should be 
substituted for tumors of Rathke’s 
pouch, and hypophyseal stalk tumors for 
craniopharyngiomas. It seems that this 
work is the first attempt to clarify an 
already too vague terminology for con- 
genital tumors of the pituitary gland. 

Pituitary Adenoma . — Treatment. 
— during the period of 1926 to 1927, the 
patients in the clinic of Harvey Cushing 
having pituitary adenomas were operated 
upon by the transphenoidal route. Since 
that time, the transfrontal approach 
advocated by Frazier has completely re- 
placed the transphenoidal operation. The 
only information that can be gathered 
from a study of these patients is that the 
transphenoidal operation does not accom- 
plish with any degree of certainty the 
results obtained by the transfrontal ap- 
proach to the pituitary. (H. Cairns : 
Lancet 1 : 1223 (May 30) 1936.) 


Basophilic Pituitary Adenoma.*— 
Since the description by Cushing of the 
syndrome consisting of obesity, hirsutism 
and menstrual disorders, and in some 
instances associated with hypertension, 
striae distensse abdominis, osteoporosis, 
exophthalmos, and glycosuria associated 
with a basophilic adenoma, there have 
appeared in the literature many similar 
case reports. At the same time, consid- 
erable discussion has occurred as to the 
validity of connecting the syndrome with 
the proliferation of basophilic cells in 
the pituitary gland. 

W. Susman (Brit. J. Surg. 22:539 
(Jan.) 1935) reported upon a series of 
260 pituitary glands removed at autopsy, 
irrespective of the presenting disease. Of 
this group, 22 contained 23 tumors and 
of these, 20 were of a purely incidental 
character and had given rise to no symp- 
toms. Of these incidental tumors, 4 were 
acidophilic, 8 basophilic, and 5 chromo- 
phobe. The lesions varied from 0.2 mm. 
in diameter to 7 by 3.5 mm. These 
tumors occurred in no specific age, sex 
or disease group. From his studies, Sus- 
man showed that of the whole series of 
260 cases, 21 cases presented pituitary 
glands in which there was a definitely 
high basophilic cell content. No specific 
cause was determined. The conclusions 
drawn are that the abundance of baso- 
philic cells in the anterior lobe of the pitui- 
tary is not peculiar to any age, sex, or 
disease group. If these cells produce a 
hormone important to the sex mechanism 
of the individual, a definite difiference 
could be expected, both with justification 
and without exception, as between in- 
fants and children, as sexually immature 
and practically sexless on the one hand, 
and the adults on the other. This, how- 
ever, was not the case. The incidence of 
cases showing a high basophilic ceU 
content in the anterior pituitary was high 


See also section on Kndocrinology. 
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between the ages of 40 and 00 years, but 
almost 40 per cent, of all the cases in 
the whole series belonged to this age 
period. 

The author’s conclusion is that the 
histological data from this series of 260 
hypophj'ses give no support to the con- 
tention either of Zondek, that the baso- 
philic cells of the anterior pituitary- se- 
crete a sex hormone, or of Cushing, that 
hypersecretion of basophilic cells caused 
by the presence in the anterior pituitaiy- 
of the basophilic adenoma and of the 
area of basophilic Iwperplasia will give 
rise to a syndrome which he has termed 
“pituitary basophilism.” Adenomas as 
a whole occur in 8 per cent, of cases, the 
basophilic tj'pe in 3 per cent., and thus 
they are too common to be of any special 
significance. 

!M. A. Goldzieher and H. Koster (Am. 
J. Surg. 27 ; 93 (Jan.) 1935) have con- 
trasted the basophilic sj-ndrome with that 
of adrenal cortical hyperfunction. They 
cite numerous examples from the litera- 
ture in which the evidence of basophilic 
hyperplasia of the pituitary is not the 
entire factor in the production of the 
basophilic syndrome. Reichman reported 
a case with comparable s 3 irmptoms show- 
ing eosinophilic adenoma of the pituitary 
gland. IMoehlig recently reported the oc- 
currence of a primary malignant tumor 
of the adrenal cortex which showed ex- 
tensive hyperplasia of the basophilic cells 
of the pituitary and symptoms of Cush- 
ing’s basophilism. The authors report 
5 cases in which there were present the 
tripartite symptom complex of obesit 3 ', 
hirsutism and menstrual disorder. In 
each of these 5 cases the adrenal glands 
were exposed and either a bilateral par- 
tial section of the gland was performed 
or one gland removed. Pathological 
studies of the glandular tissue showed 
the formation of the unusually broad 
reticular layer of the cortex. This layer 
stands out not only by its abnormal 
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width, but also by thiC inienirf 'tainiiig 
of cell bodies with co»in. 

The authors point out that hirsutism 
of pituitary f*rigin is usually silky, 
lanugo-like, and facial gro’i\’th predom- 
inates on the cheeks. The hir>nti-m 
caused b}' abnormal ovarian functiriu is 
universal and of typical ma-culine char- 
acter. That due to adrenal cortical hyper- 
activity !•> characterize<l by coarse, dark 
hair on the chin and upper lip beside 
wide distributi* »n all over the body. 

An attempt to distinguish the obesity 
caused b\' one glandular disturbance 
from all others is difficult. Xevertheless, 
the “girdle” characteristics of the pitui- 
tary type, the generalized adiposity of 
the ovarian type with its trochanteric 
pad, and the torso distribution of the 
adrenal cortical type are suggestive of 
these different etiological factors. 

The result of a survey of ovarian, 
pituitary and adrenal pathologj' in rela- 
tion to menstrual disturbances shows 
that abnormalities of menstruation are 
associated with various changes in either 
of these three glands. The type of men- 
strual disorder is in no way pathogno- 
monic for any particular endocrinopathy, 
except perhaps for menorrhagia, which 
is more likely to be associated with pri- 
mary ovarian change or disturbances 
secondary to pituitary" disease. 

GLIOMAS. — Diagnosis . — The in- 
vestigation of the sense of smell and its 
use in the diagnosis of brain tumors has 
been ingeniously utilized by C. A. Els- 
berg (Bull. Xeurol. Inst. Xew York 
4:535 (Apr.) 1936). In a series of 47 
tumors in or under the frontal lobes, the 
localization was made by the olfactory 
tests in 46 instances. In 25 cases of 
extracerebral tumors which lay under 
one or both frontal lobes, the minimum 
identifiable odor (M. I. O.), which is the 
standard used by Elsberg, was elevated 
on one or both sides, while the duration 
of fatigue was not prolonged beyond 
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normal. In 11 cases of intracerebral 
tumor, the M. I. O. was elevated on the 
side of the tumor and the duration of 
fatigue was prolonged on the same side. 
“In a patient with an intracranial tumor 
in whom the M. I. O. is elevated but the 
duration of fatigue is not prolonged, the 
growth is situated underneath the corres- 
ponding frontal lobe ; if there is unilat- 
eral elevation of M. I. O. and prolonga- 
tion of olfactory fatigue on the same 
side, the tumor is in the substance of the 
corresponding frontal lobe.” 

Prognosis . — Since the publication of 
an article by van Wagenen upon the life 
expectancy o f patients with various types 
of intracranial neoplasm, H. Cairns 
(Lancet 1:1223 (May 30) and 1291 
(June 6) 1936) reported the results of 
148 cases operated upon in the clinic of 
Harvey Cushing between the years 1926 
and 1927. These statistics are extremely 
valuable and provide good insight into 
the prognosis, of the most frequent types 
of intracranial lesions. Of the 148 cases 
in which tumors were partly or wholly 
removed at operation, 135 survived. Con- 
tact was maintained with all of the sur- 
vivors between the years 1927 and 1935. 

Considering the entire group of pa- 
tients, the author’s statistics show that 
37 among the 157 operated upon were 
useful survivors. This gives a useful 
survival rate of 23.5 per cent. ; or if only 
the 135 patients who survived the dan- 
gers of operation are considered, a useful 
survival rate of 27.4 per cent. Thus, for 
patients with verified intracranial tumors 
undergoing operative treatment, the 
chances of useful survival for a period 
of 7 to 9 years were roughly 1 in 4. 

Of the whole series of 157 cases, 14 
per cent, died within a few weeks of 
operation; a further 12.7 per cent, after 
leaving the hospital died in the first 
year; 12.1 per cent, died in the second 
year; while in the third year the per- 
centage dropped to 5.1 per cent., and 


remained thereafter low. At the end of 
7 to 9 years, 40 per cent, were alive and 
23.5 per cent, were living a useful life. 
It is true, as the author points out, that 
the incidence of benign tumor in this 
series is greater than would be found in 
a series of unselected tumors, but the 
statistics upon the individual types of 
intracranial lesions give an insight into 
prognosis of each type of brain tumor. 
With this information a better knowledge 
of the problem is afforded. 

In his consideration of the glioma 
gi'oup, Cairns collects the following data 
for the more common types of glioma: 

Glioblastoma Multiforme . — This tumor 
grows very rapidly, as shown by a very 
short history and evidences of extreme 
malignancy in pathological study. It is 
usually found in middle-aged and elderly 
individuals. It is infiltrating, not affected 
materially by x-ray, and recurrence in 
most cases is rapid. In this series there 
were 8 cases. In 6 cases removal of the 
tumor at operation appeared to be com- 
plete, and in the other 2 partial. The 
shortest survival period from the time of 
operation was 2 ^ months, the longest 
14 months, the average about 6% 
months. 

Cerebellar Medulloblastoma . — This is 
a tumor confined almost entirely to chil- 
dren and young adults, arises usually in 
the vermis and at operation appears to 
be fairly well defined. It recurs rapidly, 
disseminates by metastases, and is favor- 
ably influenced by x-ray and radium. In 
this series there were 5 cases. All died 
at intervals of 2 to 19 months after oper- 
ation. The average survival period was 
13 months. It is interesting to note that 
though the survival period is shoi't, the 
proportion of useful life in this short 
survival is usually high. 

Cerebellar Astrocytoma. — This proves 
to be one of the most satisfactory intra- 
cranial tumors to deal with surgically. 
It occurs chiefly in young adults and 
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chilclren, in the vermis and lateral lobes 
of the cerebellum, and appears tr> be 
almost invariably quite circumscribed 
and benign. If ail the tumor tissue visi- 
ble to the naked eye is removed at opera- 
tion, the tumor does not, as a rule, recur. 
In this series there were 4 young female 
patients with this type of lesion. Three 
of these patients were well, in full work, 
and free from symptoms over a period 
of 7 to 9 years after operation. The fourth 
patient died 14 months after a second 
attempt was made to remove a partially 
extirpated lesion. 

Cerebral Astrocytoma . — This typie of 
tumor differs from the cerebellar astro- 
cytoma in being less sharply defined and 
not wholly composed of astrocytes. 
There is also evidence of malignancy. 
These tumors are difficult to remove 
completely and recurrence after appa- 
rently complete removal of the tumor is 
common. There were 15 cerebral astro- 
c>i:omas and all but 4 died within 3 
years ; 8 of the 15 patients had a second 
operation for recurrence of tumor. The 
average survival period for the whole 
group was 37 months. 

Treatment. — Effects of X-ray 
UPON Gliomas. — At the meeting of the 
Association for Research in Nervous and 
Mental Diseases, December 27, 1935, a 
report was made by C. H. Frazier and 
B. J. Alpers on the effects of irradiation 
on the gliomas. This study was based 
upon all available material from the vari- 
ous large neurosurgical clinics in the 
United States. Certain definite criteria 
were used in the selection of cases. Thus, 
the study consisted entirely of patholog- 
ical material of cases with glioma and, 
with but one or two exceptions, only 
those cases were used in which there was 
a pre- and postradiation specimen. Ade- 
quate treatment was considered when the 
tumor dosage ranged from 2000 r up- 
ward. Moderate treatment consisted of a 
tumor dose from 1000-2000 r and in- 
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Glioblastoma multi f urine . 55 
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156 

The effects of irradiation are connid- 
ered under the respective groups. 

MeduIIoblasioina . — ^There were 24 tu- 
mors of the ty]>e analyzed. < the.'^e, 19 
showed definite effects uf irracliatioii and 
4 were without any visible histohigical 
effect. Of the 19 which were definitely 
affected, 1 1 exhibited mild changes, and 
4 moderate changes in the structure of 
the tumor. The changes which occur in 
these tumors are primarily on the cells 
and blood vessels. Wliere examination 
permitted the study of the peripheral and 
deeper portion, it was found that the 
histological changes were invariablj' more 
pronounced in the |>eripheral portions of 
the tumors. These results show conclu- 
sively that the medulloblastoma group 
is radiosensitive. 

The authors conclude that the cells in 
individual tumors show wide variations 
in radiosensitivity and regenerative abil- 
ity and that the medulloblastomas as a 
group showed marked difference in their 
response to irradiation. They feel that 
from the comparison of histolc^ical 
changes and the amount of x-ray treat- 
ment, the irradiation therapy should be 
planned to destroy the most radioresis- 
tant cells and to inhibit cell regeneration. 
This can be obtained by using the maxi- 
mum number of skin portals and treating 
each one to the limit of skin tolerance. 

Glioblastonia Mtdtiforme. — Forty-one 
tumors of this group were studied. Of 



678 


NEUROLOGY. 


these, 9 showed marked response to 
irradiation, 9 a mild response, and 21 
no response at all. 

The effect upon the tumor after irradi- 
ation was variable. The changes noted 
were mild or moderate necrosis, a de- 
crease in the cell count, a reduction in 
the number of giant cells, and occasion- 
ally fewer mitoses. The blood vessels 
and connective tissue may be definitely 
affected. The authors state that too 
much reliance cannot be placed on these 
findings, because changes of the type 
described are so frequently seen in the 
glioblastoma multiforme group as a part 
of their natural growth. 

The histological changes paralleled 
roughly the intensity with which the 
tumor was irradiated. The conclusion 
reached was that intensive irradiation 
with shorter intervals between irradia- 
tion is indicated. 

Astrocytomas . — Of this type, 33 tu- 
mors were analyzed. Six showed marked 
responses to irradiation ; 5 showed mod- 
erate response; in 20 the response was 
mild; and in 2 there was no response 
at all. 

Irradiation effects, when present, in 
the astrocytomas were seen chiefly in the 
cellular structures, and to a much milder 
degree in the blood vessels and connec- 
tive tissue. Necrosis is much more 
marked following irradiation of these 
tumors and is more significant in this 
type of tumor as compared with the glio- 
blastoma group, since it is unusual to find 
the astrocytomas becoming necrotic dur- 
ing their period of growth. These tumors 
must be regarded as showing a sufficient 
response to irradiation to justify this 
treatment -wherever it is indicated. 

Ependymcmia . — Of the 7 cases studied, 
2 showed marked changes, 1 definite 
changes, 3 mild changes, and only 1 
showed no response at all. 

The histological changes demonstrated 
were a definite tendency of the cells to 


mature, an increase in the multinucleated 
forms, and a decrease in the number of 
cells by actual count. The connective 
tissue is sometimes increased to a marked 
degree. These changes show conclusively 
that ependymomas are radiosensitive. 

The analysis in this group from a 
tumor dosage standpoint would indicate 
a certain degree of radiosensitivity which 
is roughly proportional to the amount of 
irradiation delivered to the tumor. 

Oligodendrogliomas . — There were no 
significant changes demonstrated in this 
tumor group which could be attributed to 
irradiation. 

With the evidence presented, it is clear 
that the medulloblastomas are most sen- 
sitive of all glioma to irradiation, but a 
definite response is shown also by the 
ependymomas and astrocytomas. A mild 
response is exhibited by the glioblastoma 
multiforme group, and no reponse is 
shown by the oligodendrogliomas. 

MENINGEAL FIBROBLASTO- 
MAS. — These tumors are the most favor- 
able from the standpoint of complete 
removal without recurrence of all intra- 
cranial lesions. They are well encapsu- 
lated, often extremely vascular and for 
this reason difficult to remove. Of the 31 
patients reported, 5 died after operation. 
Of the 26 survivors, 8 have since died at 
varying intervals, all from recurrence of 
the tumor. In 6 of these cases the tumor 
was known to have been only partly re- 
moved at operation, but in the other 2 
removal of the tumor had apparently 
been complete. Thus, 18 patients were 
alive and well 7 to 9 years after opera- 
tion; 44 per cent, of the survivors were 
completely well and at work ; 33 per cent, 
were at work, but had major symptoms ; 
the remaining 23 per cent, were living 
but unable to work. It must be remem- 
bered, as the author states, that the tech- 
nic of treatment has improved since 
1926 and that results obtained today 
would be much more encouraging. 
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ACOUSTIC FIBROBLASTOMA. 

Ten tumors of tliis type were oj:>erated 
on by the method of intracapsular ex- 
tirpation. Two patients died. 1 in the 
hospital and another 3 \ ear3 after oper- 
ation from bronchiectasis. Eight piatients 
were still living 7 to 9 years after opera- 
tion. Two were in full work. Three were 
unable to work and were completely or 
severely incapacitated by ataxia. The 
remaining 3 had done light work. 

These statistics offer a means of evalu- 
ating the surgical treatment of brain 
tumors. The advance in the technic of 
neurosurgical procedures has been tre- 
mendous and for this reason the results 
obtained in the meningeal fibroblastomas 
and acoustic neurofibroblastomas would 
certainly be better. However, the statis- 
tics concerning the gilomas would not 
material!}’ be changed, except where 
x-ray treatment has been found to be a 
definite aid in inhibiting their gro\\i:h. 

COLLOID CYSTS OF THIRD 
VENTRICLE.— A. J. iMcLean (Arch. 
Neurol, and Psychiat. 36:485 (Sept.) 
1936) sheds new light upon the origin 
of these tumors. He shows that the ves- 
tigial structures arising from the midline 
roof of the third cerebral ventricle arise 
from the paraphysis. The function of 
this structure is unknown. As these cysts 
enlarge, they project downward through 
the velum, to hang pendulous within the 
lumen of the third ventricle. 

The content of the cyst is usually un- 
organized, turbid, milky, tenacious colloid 
material, with generous flecks or streaky 
blobs of yellowish brown, soft, diffluent 


pie'mt-u:. t hr.it -t'-ri -I cry-tah liavc U.cn 
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contain ■swollen c«-Il', crt tl.n fcytes. leitko- 
cyte.s, gitter cells and de.'i|namateil epi- 
thelium. 

Clinical Aspects. — McT.ean quotes 
statistics frr»m tslr,i)key in which 45 j'lt-r 
cent, of the reported case.- of cystic tu- 
mors of the third ventricle presented the 
complete cardintil triad of -ymptrims indi- 
cating intracranial ten.sicin < heaflache, 
vomiting, choked disc > and that in 90 
per cent, at least one nr the cf»mponents 
was present. In 39 fit*r cent, striking 
instantaneous relief of heaflache had been 
obtained by special postures of the head, 
probably as a result of the slight gravita- 
tional shift of the pendulrjus tumor away 
from the foramina of iMonro. This sign 
is very important in indicating a p)Ossible 
third ventricle tumor, since most of these 
cysts produce a ball- valve effect by block- 
age of the third ventricle and foramina 
of Monro. In 60 to 85 per cent, there 
were signs of diencephalic localization 
(diplopia, ptosis, anisocoria). In from 
36 to 68 per cent, peculiar convulsive-like 
attacks with loss of consciousness were 
noted, while paroxysmal or progressive 
hemiparesis or hemianesthesia wras ob- 
served in from one-third to one-half of 
the cases. 

A’entriculography usually establishes 
the diagnosis, but the occurrence of head- 
ache and its relief with change of posture 
of the head is extremely helpful in mak- 
ing a clinical diagnosis even in the ab- 
sence of signs of increased pressure. 


SPONTANEOUS INTRACRANIAL HEMORRHAGE 

By R. A. Groff, M.D. 


W. M. Craig and A. W. Adson (Arch. 
Neurol, and Psychiat. 35 : 701 (Apr.) 
1936) have recently summarized the lit- 
erature concerning the etiology of this 
problem and have stressed the surgical 


treatment for it with a report of 9 cases 
in which a craniotomy was performed- 
According to the authors, Cushing was 
probably one of the earliest surgeons ac- 
tualty to carry out surgical treatment for 
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the condition. Russell and Sargent re- 
ported 1 case with recovery, Penfield 2 
cases, and Xaffziger and Jones 2 cases 
of delayed traumatic intracerebral hem- 
orrhage. 

Of the 9 cases observed by Craig and 
Adson, 3 were the result of trauma, 1 
following emotional strain, 1 rheumatic 
heart disease and endocarditis, and the 
cause of 4 was unknown. All these cases 
were operated upon bj' means of an osteo- 
plastic flap and in each the convalescence 
was uneventful, except in 1 case, where 
the patient collapsed and died on the 
ninth postoperative day. The authors 


assume that the cause of death was prob- 
ably from a large hemorrhage from an 
aneurism of the circle of Willis. The 
recovery of the patients was in most 
instances complete. However, where the 
hemorrhage involved vital structures, 
residual symptoms occurred. 

The diagnosis of spontaneous intra- 
cerebral hemorrhage may be confused 
with brain tumor with the one exception 
in which there is a preceding history of 
trauma. The symptoms are not charac- 
teristic, but the rapidity of the history 
and neurological signs may be very sug- 
gestive. 


CEREBRAL CIRCULATION 

Eli Marcovitz, M.D. 


Physiology. — C. F. Schmidt (Amer. 
J. Physiol. 114: 572 (Feb.) 1936) studied 
the circulation in the parietal cortex of 
anesthetized curarized cats by a thermo- 
electric method. He found that on stim- 
ulating the cervical sympathetic vaso- 
constriction occurred in the parietal cor- 
tex. This response was slow in onset, 
development, and recovery. Section of 
the cervical sympathetic regularly caused 
vasodilatation in the parietal region. No 
vasodilator innervation could be detected 
by stimulation of the vagodepressor and 
carotid sinus nerves. 

Changes in CO 2 and oxygen content 
of the blood were found to affect the 
blood-flow in the parietal cortex in the 
same manner as had previously been 
found to occur in the medulla and hypo- 
thalamus. “Increased CO 2 and decreased 
oxygen caused vasodilatation, decreased 
CO 2 and increased oxygen caused vaso- 
constriction. The effects of oxygen were 
more intense in the parietal region than 
in the other areas.” 

“Adrenalin had no vasoconstrictor ef- 
fect in the parietal region; pituitrin, 
histamine, acetyl choline, and nitro- 


glycerin were vasodilator. In the hypo- 
thalmus adrenalin was weakly vasocon- 
strictor and pituitrin had no apparent 
effect.” The author stressed that “the 
vasodilator effect of CO 2 is the most 
potent single influence upon all parts of 
the cerebral circulation, and that an in- 
trinsic regulation through this agency 
is probably the chief factor in the normal 
regulation of the cerebral circulation as 
a whole. 

F. A. Gibbs, E. L. Gibbs and W. G. 
Lennox (Am. Heart J. 10:916 (Oct.) 
1935), by means of a thermoelectric 
blood flow recorder, introduced into the 
internal jugular vein of unanesthetized 
human subjects, ihvestigated changes in 
cerebral blood flow after injections of 
adrenalin chloride, caffeine sodium ben- 
zoate, and histamine, and amyl nitrite 
inhalation They found that intravenous 
injection of amounts of adrenalin 
chloride sufficient to cause a marked rise 
in blood-pressure, caused a great increase 
in cerebral blood flow, this increase un- 
doubtedly being secondary to increase in 
blood-pressure. Minute amounts of 
adrenalin caused a slight rise in flow 
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without change < or with a fall) in bh tod- 
pressure, suggesting a vasodilator action. 

“Intravenous injection of caffeine so- 
dium benzoate usually caused a decrea,>e 
in flow, with eventual restoration to a 
normal or slightly more than normal 
level. Since this occurred in the face 
of an invariable rise in blood-pressure, a 
temporary constricting action, perhaps 
secondary to respiratory stimulation, is 
indicated. 

“Inhalation of amyl nitrite produced 
usually an increase in flow in spite of 
a decrease in blood-pressure, indicating 
a pronounced dilatation of cerebral 
vessels. 

“Intravenous injection of histamine in 
one case caused a gradual but progres- 
sive increase in blood flow, independent 
of blood-pressure changes.” 

\V. G. Lennox, F. A. Gibbs and E. 
L. Gibbs (Arch, Neurol, and Psychiat. 
34:1001 (Nov.) 1935) studied the 
cerebral blood flow and the oxygen sat- 
uration of the blood returning from the 
brain in 22 unanesthetized human sub- 
jects, with reference to the loss of con- 
sciousness associated with ( 1 ) syncope 
(spontaneous or induced, (2) the breath- 
ing of nitrogen, and (3) a hyperactive 
carotid sinus reflex. They found that 
the subjects tested could be divided into 
2 groups : “First are those in whom un- 
consciousness was preceded by a sharp 
fall in the volume of cerebral blood flow 
or was accompanied by a very low oxy- 
gen tension in the blood leaving the brain. 
In these cases the patient w-as always 
unconscious if the oxygen saturation in 
the blood of the internal jugular veins 
was 24 per cent, or less. Second are 
those whose carotid sinus was involved 
and in whom there was no preliminary 
fall in blood-pressure. These had neither 
decrease in cerebral blood flow nor de- 
crease in the oxygen saturation of the 
blood leaving the brain.” In this respect, 
the unconsciousness resembles that of 
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typ- prtihal'Iy dcjiand- mi a rrfle.v neural 
mecliani'in. '1 he tiuth'<r' di^cu>- the 
p.> — ibilily that e\en in uncon=>ci< ai.-nes.s 
of the anoxemic tyfte, “a » rt-fle.x » neuro- 
mechani.^m may lie interjifi^ed which 
aboli.4ies con.--ciou>ne^- and [)o?<tura! re- 
flexes as a means of avoiding more 
serious cerebral anoxemia. The lo-s of 
the standing p«jsture and the compulsriry 
cessation of exertion tend to improve 
the oxvgen supply to the brain. Syno •j'le 
ma 3 ' lx; a reflex which ha=. survival value 
to the individual.” 

CAROTID SINUS SYNDROME, 

— S. Weiss. R. P«. Capps. E. P. Ferris, 
Jr., and D. 3iIunro ( -\rch. Int. ]Med. SS: 
407 (Sept.) 1936) discuss the occur- 
rence of syncope and conzmlsions due to 
a hyperactive carotid sinus reflex. The 
carotid sinus is a small glandular body 
often containing chromaffin granules, 
situated at the bifurcation of the com- 
mon carotid artery. Normally', pressure 
on this structure produces no reaction. 
In a hypersensitive state, pressure or 
massage may produce unconsciousness, 
convulsions, or milder manifestations. 
In such hy'i>ersensitive states, these 
symptoms may' appear spontaneously. 
The reaction is mediated through one 
or more of 3 reflex arcs. The afferent 
and efferent arms are in the autonomic 
nervous system. Stimulation may be 
mechanical, by pressure, massage, or 
changes in the caliber of the carotid 
artery, or it may' be hormonal, or due to 
other chemical substances. The chief 
afferent paths are the intercarotid, glos- 
sophary'ngeal and hyjxDglossal nerves, as 
well as the vagus and cerv'ical portion of 
the sympathetic. Along these paths the 
impulse reaches the brain stem and goes 
out by autonomic pathways which may 
vary. In man, they are probably the 
vagus nerve, vasomotor depressor nerves, 
central motor pathways or combinations 
of these. 
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Types. — The authors discuss 3 types 
of carotid sinus sjTidrome : 

1. Vagal Type . — The symptoms of 
dizziness, fainting, and weakness are due 
to cardiac asystole, with sinoauricular 
or auriculoventricular block, producing 
cerebral anoxemia. Associated with this 
is a fall in blood-pressure. An attack 
may be produced by massaging the sinus 
against the cervical vertebra for 15 to 
30 seconds. The attack can be abolished 
within 3 minutes by an intravenous in- 
jection of 1 mg. (%5 grain) of atro- 
pine sulphate, which produces paralysis 
of vagus endings. Eight minims (0.5 
c.c.) of solution of epinephrine hydro- 
chloride subcutaneously prevents an at- 
tack, through a local stimulating effect 
on the ventricles. 

2. Depressor Type . — This is the least 
common, and is usually found associated 
with one of the other two types. The 
efferent impulse acts on the small blood 
vessels by way of the aortic depressor 
nerves. The symptoms arise from a 
primary reflex vasodilatation, and a sec- 
ondary fall in blood-pressure, unrelated 
to cardiac slowing or any arrhythmia. 
However, there is a diminution in blood- 
flow to the brain, with resultant anox- 
emia. The attacks may be reproduced 
as in the first type. Atropine has no 
effect on the attack, but epinephrine 
prevents an attack by constricting the 
small blood vessels. 

3. Cerebral Type . — In this type symp- 
toms occur from impulses which appar- 
ently travel directly to the brain. There 
is no accompanying change in pulse rate 
or blood-pressure, and the total blood 
flow through the brain remains normal 
during unconsciousness. Apparently the 
pathway is from the medulla to vegeta- 
tive centers in the hypothalamus, or to 
vessels supplying these centers. At- 
tacks can be reproduced, usually quickly, 
as above, and subjective signs are 
prominent. Neither atropine nor epine- 


phrine aborts or relieves this type. How- 
ever, injection of the sinus with procaine 
hydrochloride makes the local stimulus 
ineffective. 

Clinical Features. — The clinical 
manifestations of a hyperactive carotid 
sinus reflex are usually attacks of un- 
consciousness, with or without convul- 
sions, occurring days to months apart. 
They are usually preceded by a sensation 
of dizziness, weakness, ringing in the 
ears, or epigastric distress. Occasionally, 
premonitory symptoms are absent. Be- 
tween attacks there may occur minor epi- 
sodes of dizziness, weakness, or numb- 
ness and tingling of the extremities. The 
attacks occur when the patient is up- 
right, and are relieved by lying down. 
They may follow sudden movements of 
the neck, blows to the neck, or sudden 
elevation of the head. Fatigue, emotional 
upsets, and menstruation may be con- 
tributing factors. The unconsciousness 
usually lasts 1 to 3 minutes, and the pa- 
tient feels well afterwards, except for 
some headache or continued dizziness. 
The following manifestations may be 
present in an attack : hyperpnea or apnea, 
pallor, bradycardia, numbness and ting- 
ling of extremities, convulsions, drowsi- 
ness, cataplexy^, epigastric distress, 
nausea, lacrimation, cough, amnesia, 
palpitation. 

In most patients, local lesions or gen- 
eralized disease are found. In 7 of 17 
subjects of the vagal type of attack, 
there was evidence of degenerative 
changes in the heart, and in the group as 
a whole there was a high incidence of 
cardiovascular change. Too much digi- 
talis may be a factor, and the authors 
urge against its routine preoperative use 
unless there is definite evidence of car- 
diac failure. The digitalis, plus a vola- 
tile anesthetic, plus manipulation around 
the neck by the anesthetist, are likely to 
produce vasomotor collapse, cardiac 
arrhythmia, and even sudden death. 
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In most of the cases with hyperactive 
carotid sinus reflex, various grades of 
neurosis are present. They often show 
a low basal metabolic rate which is not 
due to hypothyroidism. In general, the 
vagal and depressor t\'pes predominate 
in patients with degenerative disease, and 
these two are equally distributed in pa- 
tients with neurosis. A mild neurosis is 
frequently present in patients with the 
cerebral type. 

Diagnosis . — The diagnosis of a hyper- 
active carotid sinus reflex is made on the 
occurrence of short attacks of syncope and 
related manifestations, usually develop- 
ing when the patient is upright and re- 
produced by mechanical stimulation of 
the sinus. This is done by having the 
patient sit or stand upright, with the 
head well back, and pressing at the caro- 
tid bifurcation on one side against the 
cervical vertebra. Injection of the sinus 
with 1 per cent, procaine hydrochloride 
prevents an induced attack. The attacks 
may simulate atypical petit mal, grand 
mal, narcoleptic or cataleptic fits. There 
is no relation to epilepsy or postural 
h 3 'pertension. 

Treatment . — It is essential to look 
for local or generalized disease condi- 
tions, fatigue, worry, etc. It is also 
essential to reassure the patient that this 
is not heart disease. For the vagal type, 
atropine sulphate, 0.5 mg. (M 20 grain). 


3 to 4 tinif--! daih' Iw mouth, should be 
given or its equivalent of tincture of 
belladonna. The smallest amount neces- 
sary should be uaed. If the side effects 
are uncomfortable, ephedrine sulphate, 
30 mg. (^2 grain i, 3 times dail\*, should 
be given after meab. This acts on the 
ventricles. If this produces excessive 
nervousness, 15 mg. <^4 grain) pheno- 
barbital with each dose. Surgical de- 
nervation ma\’ finally be neccssarj*. 

For the depressor type, 15 mg. I 
grain) ephedrine sulphate, 3 to 4 
times daily is indicated. Surgery maj’ 
be necessary-. 

If general care and correction of the 
accompan\’ing conditions are insufficient 
in the cerebral type, then surgical de- 
nervation is indicated, especialh* if the 
attacks seriously impair the patient’s 
usefulness. 

Following the operation, there is an 
increase in the blood-pressure and pulse 
rate, but this lasts onh- 2 to 6 hours. 
The authors state that in 10 cases of 
operative interference, only 2 had a 
recurrence of symptoms, and these two 
patients had basal metabolic rates of 
—20 per cent, and —25 per cent., with 
stigmata of severe vegetative neuroses. 
Those patients who had a basal metabolic 
rate from 0 to —11 and a slight neurosis 
remained free from attacks after 
operation. 


ENCEPHALITIS 

By Hkxry a. D-Widsox, M.D. 


The problem of encephalitis has iiianj' 
angles, all of which are still enshrouded 
in mystery in most respects. The 
tendency is to regard encephalitis in a 
very broad sense. There have been sev- 
eral classifications in the past few years 
in order to clarify this most perplexing 
group of disorders. All of them are 
similar in most details, only the termin- 


ologv' varj’ing among the various investi- 
gators. useful grouping is the fol- 
lowing : (' 1 ) polioencephalitis vera, 
including poliomj-elitis, epidemic enceph- 
alitis, rabies, and herpes zoster; (2) 
acute dem\'elinizing t\'pes, including 
acute disseminated encephalomyelitis, 
acute multiple sclerosis, and neuromv-e- 
litis optica; (3) diffuse perivenous en- 
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chepalomyelitis, such as those occuri'ing 
after measles, chickenpox, smallpox, 
mumps, and vaccination; (4) polioen- 
cephalitis of the syphilitic type; (5) 
meningoencephalitis occurring in tuber- 
culous and purulentmeningitis ; (6) 

metastatic encephalitis, such as occurs 
in blood stream infections, subacute 
bacterial endocarditis, and other dis- 
orders; (7) “hemorrhagic encephalitis” 
occurring in ti*auma and toxic disorders 
of various sorts; (8) toxic encephalitis. 

Certain forms of encephalitis seem to 
be more common now than formerly. In 
the last few j'ears, there has occurred 
the St. Louis outbreak of encephalitis, 
probably due to a virus. It is stated that 
sporadic forms of encephalitis are more 
numerous than in previous years. Little 
has been added to knowledge of the 
diagnosis or symptomatology of enceph- 
alitis except to indicate, what has been 
known for some time, that the clinical 
manifestations are very varied. 

The etiology of most of the forms of 
encephalitis is still obscure. There is a 
general tendency to regard many as due 
to viruses. The problem of the etiology 
of the postvaccinial and measles types 
is still not settled. It is not certain 
whether these are due to a virus or to 
a bacterial agent presumably activated by 
the diseases in question. 

The only real advance in the treatment 
of the postencephalitic disorders lies in 
the atropine treatment of parkinsonism. 
Quinine has been advocated for mul- 
tiple sclerosis, but the results are not 
definite. The treatment of the acute en- 
cephalitides is for the most part 
symptomatic. 

THE VIRUS. — The virus of the St. 
Louis type of encephalitis was isolated 
by C. Armstrong and R. D. Lillie (Pub. 
Health Rep. 51:1069 (Aug. 7) 1936) 
and inoculated into mice. They produced 
a destructive inflammation of the gray 
matter in the brains of the animals. 


The same experiment was also per- 
formed for the virus of Japanese Sum- 
mer Encephalitis, by H. Hashimoto, M. 
Kudo and K. Uraguchi (J. A. M. A. 
106: 1266 (Apr. 11) 1936) with similar 
effects. When they used partly im- 
munized mice, Armstrong and Lillie 
found that a myelitis rather than an en- 
cephalitis developed. Although this 
might mean that the spinal cord cells 
are more sensitive than cerebral neu- 
rones, the authors are inclined to in- 
terpret it as meaning rather that the im- 
munization process is more effective on 
brain cells than on those of the spinal 
cord. 

Evidence that the common oriental 
mosquito, Ades albopticus Skuse, can 
and does transmit the virus of equine 
encephalomyelitis is found in the obser- 
vation of J. S. Simmons, F. H. K. 
Reynolds and V. H. Cornell (Am. J. Trop. 
Med. 16:289 (May) 1936) that the dis- 
ease can be reproduced in a guinea-pig 
which is bitten by a mosquito that had 
previously fed on an infected animal. 

POSTVACCINIAL ENCEPHA- 
LITIS. — The mechanism of encephalitis 
which occasionally follows vaccination 
has not been explained, but presumably 
it might be due to an accidental impurity 
in the vaccine, an immunologic response 
to the foreign protein, or to the trans- 
mission of some bovine virus. On the 
basis of the bacteriologic evidence un- 
covered at an autopsy, L. Heerup (Hos- 
pitalstid. 79:169 (Feb. 18) 1936) sug- 
gests that the complication is associated 
with severe infection in the upper respi- 
ratory tract. He states that the vaccine 
virus might always cause encephalitis 
were it not for the effects of the reticulo- 
endothelial system, which successfully 
checks the influence of the virus. In 
the presence of a serious infection, the 
barrier effects of the reticulo-endothe- 
lial system are impaired. This may 
occur in an apparently healthy child 
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who has a latent infectiriii. In the ca^c 
cited, the patient had a staphyirjcoccic 
sore throat. He developed encephalitis 
following smallpox vaccination, and at 
autopsy a hyperplasia of the spleen, 
thymus, lymph nodes and other parts of 
the reticulo-endothelial system was found, 
accompanied b\’ a staph \dococcic invasion 
of the lungs and a diffuse perivascular 
degenerative lesion in the brain. 

NONSUPPURATIVE ENCEPH- 
ALITIS. — Acute nonsuppurative en- 
cephalitis usually occurs in association 
with intoxications (such as arsenic or 
lead poisoning) or infections,, particu- 
larly of exanthematous form < such as 
measles) . The characteristic clinical pic- 
ture is that of a general infection, f. 
headache, x^omiting, and fever, combined 
with signs of cerebral involvement, such 
as convulsions, confusion, or drowsiness. 
Pathologic findings include engorgement 
of the meningeal vessels, destruction of 
nerve tissues, and hemorrhages into the 
gray matter. Five cases are reported 
by R. J. Shafer (J. A. M. A. 106:699 
(Feb. 29) 1936) with only 1 death. The 
fatality occurred in a pregnant woman, 
and the etiology was undetermined, al- 
though presumably some toxemia asso- 
ciated with the pregnancy was the 
responsible factor. One of the patients 
developed encephalitis in connection with 
a throat infection, and in the other three 
cases, measles preceded the cerebral in- 
volvement. In two of these, intra- 
muscular injections of the citrated blood 
of persons who had had measles were 
given. No specific treatment was at- 
tempted in the third case, and all three 
made equally good recoveries. Spinal 
fluid examinations disclosed a lymphocy- 
tosis in all five cases. 

The type of encephalitis occurring pe- 
riodically during the summer in Japan 
appears to be clinically, epidemiologically, 
and pathologically similar to the St. 
Louis form. H, Hashimoto, M. Kudo 


am! K. Ifrauuchi ^ Uid, ^ 

11 » rep' srt *-everal ca-t*-" in 

dexilab- Ii\;ng in Japan. 1 he wrt!^ 

abrupt with >e\ere headache, fewr, and 
varied iietirolij^ic '^igns, such as tri->niu^, 
stiff* neck, and mental disturbance-. .\'o 
instances of diph <piri were i»aind. T!;»* 
acute illnes:s ran a c<nir.-e 5 to io 
days, and mo>t of the patientza got well. 

spinal duid Iymj?hoc\ t^^is the 

rule. The disease could Ikt reprodiici-d 
in mice by the intracerebral and intra- 
peritoneal infxrulation <jf emuLions madt* 
from the brain tissue of human> who 
had died from the disease. 

Ten cases of encephalitis developing 
after measles are reported by J. Chalier, 
M. Plaiichu, and L. Badinand (J. de 
med. de Lyon 17:579 ^ Sept. 5> 1936), 
who find that the complicatiun usually 
does not appear until after subsidence 
of the measles exantheni. The\ also find 
alymphocytosis in the spinal fluid. A case 
in which a spinal fluid examination dis- 
closed a polynucleosis rather than a 
mononucleosis is reported by S. Hirsch 
(Med. Rec. 144:310 iOct. 7) 1936). 
whose patient had an encephalitis of un- 
determined origin, wath headache, vomit- 
ing, fever, eye-ache, and stiff-neck. 
Follow ing lumbar puncture, the symp- 
toms receded, and the patient had com- 
pletely recovered by the sixth day. This 
seems to indicate that an encephalitis 
w'ith an increase in the number of poly- 
morphonuclear cells in the spinal fluid is 
not always more grave than cases in 
which the lymphocytes predominate. 

CHRONIC ENCEPHALITIS, 
PARALYSIS AGITANS AND 
OTHER POSTENCEPHALITIC 
SEQUELS. — Treatment. — The Bul- 
garian treatment of Parkinsonism con- 
sists in the use of large doses of atropine 
or belladonna. Excellent results in the 
treatment of 5 patients by this technic 
are reported by C. Bonorino Udaondo 
(Prensa med. argent. 23: 1335 (June 3) 



686 


NEUROLOGY. 


1936). The schedule suggested by H. 
Weber (^led. Welt 10: 1038 (July 18) 
1936) begins with a dose of 0.25 mg. 
(/^50 grain) of atropine in tablet or 
liquid form, 3 times a day. The total 
daily dosage is increased by 0.25 mg. 
(Hso grain) daily until no further 
progress is made. This is usually reached 
with a dosage of 2 to 2% mg. (H 2 to 
grain), 6 to 7% daily. Excellent 
clinical results are reported, with no 
serious evidences of toxic accumulation. 
Similarly good results following the 
Bulgarian treatment were found by A. 
d’Ormea and E. Broggi (Rassegna. di 
studl. psichiat. 25:125 (Mar.— Apr.) 
1936), who used a 5 per cent, decoction 
of Atropa belladonna in white wine. 
For adults the dose was 15 c.c. (^ 
ounce), 3 times a daj*. 

The treatment of victims of paralysis 
agitans, by the intravenous injection of 
sodium iodide (according to the Eco- 
nomo technic) was successful in one- 
half of the patients treated in a series 
reported by A. Olsen (Ugesk. f. laeger 
98:180 (Feb. 27) 1936). While no 
danger can result from the treatment, 
some patients may be too sensitive to 


iodine compounds to tolerate the medi- 
cation. 

The psychic phases of paralysis agitans 
are stressed by W. Marshall (J. Nerv. 
and Ment. Dis. 84:27 (July) 1936). 
He instituted exercises in relaxation 
and in reeducation of the rigid or 
tremulous limbs. Continuous reassur- 
ance of the treatability of the condition 
had to be given, and the attitude of 
despair and invalidism was relieved by 
psychotherapy. Good results are re- 
ported, which, in the author’s opinion, 
are due largely to the mental catharsis 
associated with the psychotherapy. 

Some success in diminishing the trem- 
or of paralysis agitans was found by G. 
Pitorowski (Med. Rec. 144:322 (Oct. 
7) 1936), who used intravenous injec- 
tions of methylene blue. A 1 per 
cent, solution in distilled water is used. 
The initial dose is 5 c.c. (1% drams), 
but this is gradually raised to 10 c.c. 
(234 drams). The injections should be 
given twice a week for several weeks. 
By raising the tonus of the parasympa- 
thetic nerves and diminishing muscle 
tone, the drug is able to reduce the in- 
tensity of the tremor in some cases. 


ENCEPHALOGRAPHY AND VENTRICULOGRAPHY 

By Eli Marcovitz, M.D. 


TECHNIC. — ^The technique of en- 
cephalography has been modified in the 
past few years. Partial encephalog- 
raphy, consisting of the introduction of 
only small amounts of air, has been 
used with good results and does away 
with severe after-effects. The latter 
have also been eradicated to a large 
degree by the inhalation of 95 per cent, 
oxygen after the completion of the en- 
cephalogram pictures, the air being re- 
placed by oxygen which is less irritating 
and absorbed much more quickly than 
air. The reading of encephalograms 


has been aided materially by a recogni- 
tion of the normal structures in the air 
pictures. (Dyke and Davidoff.) 

The reduction of postencephalographic 
symptoms by the inhalation of 95 per 
cent, oxygen has been advocated by 
R. S. Schwab, J. Fine, and W. J. Mixter 
(J. Nerv; and Ment. Dis 84 : 316 (Sept.) 
1936) . The severe headaches and shock 
following air injection are completely 
done away with by the inhalation of 95 
per cent, oxygen for % to 2 hours. The 
air is replaced by this means by the less- 
irritating oxygen. 
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T. J. C. von Storch ( Brain 59:250 
/'June; 1936; discusses the clinical ap- 
plication of the craniovertebral dynamics 
to encephalography. He believes that 
“ (' 1 ) a complete lumbar puncture study 
should be performed previous to en- 
cephalography, and the pressure in the 
recumbent position recorded for use dur- 
ing encephalography. The studies of the 
dynamics, ecology, chemistry and serol- 
og>' of the cerebrospinal fluid may con- 
traindicate or render unnecessan.’^ the 
subsequent encephalograph\'. (2) En- 
cephalography is contraindicated in the 
presence of a lumbar cerebrospinal fluid 
pressure in the recumbent position 
greater than 200 mm. of water or when 
signs of increased intracranial pressure 
are apparent. It is dangerous when 
weak-walled anomalies of the cerebral 
vascular bed are present. ( 3 ) Anes- 
thesia or deep narcosis is an aid to pa- 
tient and operator. Inhalant anesthetics 
produce a dilatation of cerebral vessels 
increasing the pressure and preventing 
adequate filling, and are, therefore, con- 
traindicated." He has used avertin, 
100 mg. (1% grains) per kilo (2% lbs.) 
body weight per rectum, or nembutal, 3 
to 10 grains (2 to 6 Gm.), intravenously, 
with less severe subsequent reactions 
than in unanesthetized patients. He 
recommends some form of simultaneous 
replacement of fluid by air, by a double 
puncture needle or by 2 punctures, to 
prevent alterations of intracranial pres- 
sure. “All obtainable cerebrospinal fluid 
should be replaced by a volume of gas 
which produces a lumbar subarachnoid 
pressure in the sitting position approxi- 
mating to the previously recorded lumbar 
pressure for that patient in the recum- 
bent position. In order to do so it is 
usually necessary to introduce a volume 
of air greater than the volume of fluid 
it replaces. . . . During replacement the 
patient’s head should be slowly and 
continuously antero- and postero-flexed 


in order t' i evacuate tl.e e:itricl«*>. 
Lateral flexion i» c •ntraind.icated ti- it 
p^efli^p^5e^ to unequal di^tributir.n r.t tlie 
supracortical air." 

Storch conclude-; that 1 > the 
cranio-vertebral container of the cerebro- 
spinal fluid system of man ia semi- 
rigid. i2) The cerebros^iinal fluid sys- 
tem is subject to pressure alterations 
dependent upon its angle from the 
horizontal and upon pressure changes in 
its vascular components. (3 i The lum- 
bar cerebrospinal fluid f>resbure meas- 
ured tvith the patient sitting up closely 
approximates the vertical cisternolumbar 
distance for that patient, atid bears no 
relation to the pressure measured in 
the recumbent position. ( 4 ; Since the 
elasticity of the craniovertebral system 
is an individual variant, volumetric 
computations cannot be used as indices 
of expected pressure changes occurring 
in the ventriculosubarachnoid spaces. 
Observations of such pressures must be 
made directly. (5) Replacement of cere- 
brospinal fluid (by syringe) through 
a single lumbar puncture produces alter- 
nate elevation and depression of the 
cerebrospinal fluid pressure. Simultane- 
ous replacement of cerebrospinal fluid 
prevents these alternations and mini- 
mizes the patient’s unfavorable reactions. 
(6) When the cerebrospinal fluid has 
been completely replaced by gas, the 
ventriculosubarachnoid space is a gas- 
filled system in which pressures at all 
points are equal irrespective of position. 
Therefore, the lumbar subarachnoid 
pressure in such a system remains the 
same whether the patient be sitting or 
recumbent, and consequentb’ the intra- 
cranial pressures are unchanged. (7) 
The production of a final lumbar sub- 
arachnoid pressure, after complete re- 
placement of the cerebrospinal fluid b}' 
a gas, which approximates the normal 
lumbar cerebrospinal fluid pressure for 
that patient when recumbent is not 
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dangerous. It results in excellent roent- 
genograms under normal pressure-vol- 
ume relationships and does not increase 
the patient’s reaction. (8) It is pos- 
sible to introduce a volume of air at 
room temperature (20° C.) greater than 
the volume of cerebrospinal fluid re- 
moved (at 37° C.) without significantly 
increasing the intracranial pressure. (9) 
The introduction of a volume of air 
greater than the volume of fluid it re- 
places increases the reliability of the 
encephalograms. ( 10) Subsequent to en- 
cephalography, after the manner out- 
lined, the cerebrospinal fluid pressure is 
not increased above its normal value. 
The untoward reactions occasionally oc- 
curring are not due to increased intra- 
cranial pressure.” 

Subdural Air . — F. Lemere and C. 
H. Barnacle (Arch. Neurol, and 
Psychiat. 35:990 (May) 1936) re- 
viewed 800 encephalograms with special 
reference to the occurrence of subdural 
air, and nonvisualization of the ven- 
tricles. They found that 20 per cent, 
of the encephalograms showed air in 
the subdural space. The presence of 
subdural air was subsequently demon- 
strated by trepination in 1 case and by 
postmortem examination in 2 others. 
In this series, the amount of fluid re- 
moved during the procedure apparently 
had little relation to the presence of sub- 
dural air or to the severity of the post- 
operative reaction. However, the post- 
operative reactions were about twice as 
severe and the mortality rate was over 
twice as high in patients showing sub- 
dural air as in those showing air in the 
subarachnoid space. The authors believe 
that the entrance of air into the subdural 
space may be associated with an under- 
lying cortical atrophy or may be due to 
a technical error. The latter condition 
is more likely when air in the sub- 
tentorial space and collapsed ventricles 
are also present. In the opinion of the 


authors, air probably enters the sub- 
dural space through tears in the arach- 
noid membrane, and extensive manipula- 
tion of the head during the procedure 
may increase these tears. The ventricles 
were not visualized in 8 per cent, of 
this series, and this was noted twice as 
frequently in cases in which air had 
entered the subdural space as in cases 
in which it had entered the subarachnoid 
space. 

Diagnosis. — E. P. Pendergrass and 
P. J. Hodes (Radiology 26: 146 (Feb.) 
1936) point out the value of reexamining 
every patient with poor ventricular fill- 
ing 24 hours after the original encepha- 
logram. As a rule, the 24-hour examina- 
tion yields little additional information. 
In the occasional case, however, it is of 
inestimable value. 

C. G. Dyke (Bull. Neurol. Inst, of 
New York 5 : 135 (Aug.) 1936) pre- 
sents what he considers a pathognomonic 
encephalographic sign of subdural hema- 
toma. This consists of a large finger- 
like collection of air over the hemisphere, 
projecting diagonally, ventrally and 
laterally from the midline. “In the 
anteroposterior views the lateral surface 
appeared convex superiorly and concave 
ventrally, but when studied stereoscop- 
ically, there was actually a concavity 
superiorly and laterally in the antero- 
posterior plane. It was felt that the air 
was between the arachnoid and inner 
membrane of a subdural hematoma.” 
This unusual picture occurred in 1 of 
5 cases of confirmed hematoma which 
had been examined by encephalography. 

C. G. Dyke and L. M. Davidoff 
(Ibid. 4:602 (Apr.) 1936) present 
criteria for the diagnosis of tumors of 
the corpus callosum by means of enceph- 
alography. They state that the char- 
acteristic findings are “ ( 1 ) Separation 
and asymmetrical distortion of the lateral 
ventricles; (2) a sharp defect in the 
dorsal margin of one or both lateral 
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\entricle=>; ioj occasional failure of one 
lateral ventricle to fill with gas ; f 4 ♦ dis- 
tortion of the sulci and convolutions on 
the medial aspect of the brain ; and i 5 ♦ 
defrirmity or obliteration of the dorsal 
and rostral port of the third ventricle. 
. . . Furthermore, coniirniation not onlv 
of the presence, but also of the size of 
the tumor may be gained from the 
degree of distortion and displacement 
of the lateral and third ventricles and 
cingulate and callosal sulci.’’ The pic- 
ture may be confused with ( 1) cyst of 
the cavum septi pelucidi, { 2 ) agenesis 
of the corpus callosum, ( 3 } intraven- 
tricular tumors, and (4) parasagittal 
tumors. Cysts of the cavum septi pellu- 
cidi also produce a separation of the 
ventricles, but their mesial margins are 
concave, smooth and symmetricalh’ af- 
fected,’' and in the lateral views the 
defects in the dorsal margins of the 
ventricles are never found. 

In agenesis of the corpus callosum 
‘*the lateral ventricles are also separated 
from each other, and the mesial borders 
are concave.” ''The dorsal margins of 
the lateral ventricles are characteris- 
tically pointed in the anteroposterior 
views. In these views the interventric- 
ular passage is elongated and the third 
ventricle extends dorsally between the 
shadows of the lateral ventricles. In 
the lateral views the caudal portions of 
the lateral ventricles are dilated and the 
frontal horns may be imdeveloped. The 
sulci on the medial aspect of the brain 
course ventrodorsally through the zone 
normally occupied by the corpus cal- 
losum. rather than horizontally. Further- 
more, in the plain x-ray picture of the 
skull, evidence of increased pressure is 
absent in cases with the congenital lesion 
and is often present in the case with 
tumor.” 

Differentiation from tumors within the 
lateral ^ventricles can be made on the 
fact that these "usually deform only a 


single ventricle, and furtht 
encrftach uj^rjn the ventral aspect 
the ventricular cruity ratlier than tliv 

dorsal one.” 

Parasagiftal tumors dorsal to tht 
corj^iis calb^suni produce a diffuse tiat- 
tening and depre:^^i<J^ of the hcuiolateral 
ventricle, and the ventricles are never 
separated, but nia_\ be di>|ilaced togethi'r 

the opposite side. 

L. Xl. Davidoff and C. G. Dyke i Ibid. 
4: 221 ( < Jct. * 1935 ) jiresent 9 cases of 
congenital tumors within the third z*€n- 
tricle wliich were diagnosefi by enceph- 
alograplpv or ventriculograj»hy. Tlie 
criteria which they founrl to indicate 
the presence of a tumor in the anterior 
portion of the third ventricle are: 

I. In the encephalogram (a) uMially 
s^'inmetrical dilatation of the lateral ven- 
tricles, which are in their normal posi- 
tion ; (b) filling defect in the anterior 
portion of the third ventricle ; ( tM a con- 
cave or straight margin to the anterior 
border of the air caudal to the filling de- 
fect ; (d ) normal sized or slightly di- 
lated aqueduct of Sylvius and fourth 
ventricle if visualized ; { c) incomplete 
filling or deformity of the cisternse inter- 
peduncularis and pontis ; (/) dorsal dis- 
placement of the medial cerebral sulci. 

II. In the z*cntricidogram: 

A. With unilateral puncture: (a) the 
failure of air to pass at all or with 
difficulty into the other lateral or third 
ventricle; (b) the deviation of the sep- 
tum pellucidum to either side; (r) and 
( d) as above, in encephalogram. 

B. With bilateral puncture: (.a) bi- 
lateral symmetrical dilatation of the 
lateral ventricles, which are situated in 
their normal position; (b) cutting off of 
the air shadow in the foramen of 
Monro; fr) and (d) as above. 

They also add that a defect in the 
septum pellucidum can be diagnosed by 
the absence of the shadow of the septum 
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in the anteroposterior view and a fusion as a contrast medium for ventriculog- 
of the lateral ventricles across the raphy. It is freely miscible with the 
midline. ventricular fluid, is of high specific 

Thorium Dioxide. — W. Freeman, H. gravity, finding its way into the recesses 
H. Schoenfeld and C. Moore ( J. A. M. of the ventricular system, and on account 
A. 106:96 (Jan. 11) 1936) discuss the of its high radiopacity needs to be used 
use of colloidal thorium dioxide as a in relatively small amounts. It is elim- 
means of delineating the ventricular sys- inated, in normal cases, within 4 hours 
tern. They inject 3 c.c. into each ven- and is so inert that it provokes only a 
tricle through a burr-hole, mixing it mild inflammatory reaction. Most im- 
with the ventricular fluid by back-and- portant of all, it preserves the supporting 
forth movements of the piston of the fluid cushion of the brain and avoids the 
syringe. The authors believe “that col- serious constitutional effects of air ven- 
loidal thorium dioxide is of great value triculography.” 


EPILEPSY AND THE CONVULSIVE STATE 

By Henry A. Davidson, M.D. 


Physiology. — S. Weiss, R. B. Capps, 
E. B. Ferris, Jr., and D. Munro (Arch. 
Int. Med. 58:407 (Sept.) 1936) point 
out that epileptiform seizures may be due 
to stimulation of a hypersensitive carotid 
reflex. This is associated with a lower- 
ing of the cerebral blood-pressure. Some- 
times, mechanical stimulation of the car- 
otid sinus may precipitate a paroxysm. 
Even the administration of digitalis may 
sensitize the carotid mechanism suffi- 
ciently to provoke a convulsion. Whether 
hjrpoglycemia is a factor in the produc- 
tion of epileptiform spells is unsettled, 
but the experiments of E. Ziskind 
(Arch. Neurol, and Psychiat. 36:331 
(Aug.) 1936) seem to indicate that it 
cannot play a large role. Among 40 
epileptics, he was unable to induce 
a single convulsion by the injection of 
insulin, although in some cases he 
used as much as 60 units. On the other 
hand, he was able to produce spells in 
4 out of 31 epileptics by administering 
large quantities of water. 

Reflex epilepsy cannot be induced 
merely by the application of a stimulus. 
Some “convulsive tendency” in the brain 
is necessary. In the presence of this 


tendency, however, almost any stimulus, 
i. e., heat, cold, trauma, electricity, etc., 
may induce an attack. W. Baumann 
(Miinchen. med. Wchnschr. 83:841 
(May 22) 1936) was able to elicit spells 
in sensitive patients by using cold as a 
stimulus. This was secured by the ap- 
plication of an ethyl chloride spray. A 
case of reflex epilepsy in which bright 
light was the stimulus is recorded by R. 
Goodkind (Arch. Neurol, and Psychiat. 
35 : 868 (Apr.) 1936). In this case ex- 
posure to bright sunlight could produce 
an attack if the eyes were left uncovered, 
but when the patient was blindfolded, 
no intensity of light could provoke a 
seizure. Nor could exposure to ultra- 
violet rays induce a paroxysm, even with 
the eyes open. The presence of fixed 
pupils during the attack, seemed to rule 
out hysteria. Apparently in this case of 
reflex epilepsy, the retina was the sensi- 
tive zone. That the patient already had 
the “convulsive tendency” required by 
Baumann, was indicated by a history of 
convulsions for 6 years before the first 
evidence that the fits would be precipi- 
tated by bright light. 



EPILEPSY AND THE CC'XVULSIVE .'T A1 ]■:, 




Diagnosis. — Two approaches are 
available in making an objective diag- 
nosis of epilepsy ; One relies on certain 
specific signs, such as the Babinski or 
on pupillaiy changes ; the other seeks to 
provoke an attack so that the physician 
may observe the spell. Using the former 
method, G. Stiefler (Klin. Wchnschr. 
15:16 (Jan. 4) 1936) suggests that the 
absence of the basal joint reflex (reflex 
of the proximal phalanx) may be val- 
uable in distinguishing epileptic from 
hysterical convulsions. The response is 
elicited by bending to maximum passive 
flexion, the metacarpophalangeal joint of 
the second or third finger. The reaction 
is positive when, as a response to this 
procedure, the terminal phalanx of the 
thumb extends, while the basal segment 
flexes. This response, normally present 
in most healthy adults, is absent in 
epilepsy. Of course, the examiner must 
be certain that a positive reaction can 
be secured during the normal intervals 
between spells in the patient under 
study. If this is so, its absence during 
a fit is indicative of the truly epileptic 
nature of the paroxysm. To bring on a 
convulsion, U. Moeller (Jahrb. f. 
Kinderh. 146:240 (Apr.) 1936) sug- 
gests 3 technics : ( 1 ) hyperventilation, 

(2) injection of pituitary solution, and 

(3) alkalinization. The latter is effected 
by administering sodium potassium ci- 
trate until the urine is rendered alkaline. 
For injection, solution of the posterior 
lobe of the hypophysis is used. In a 
series of 121 children subject to con- 
vulsions, it was impossible to precipitate 
a spell by any of these methods, in 78; 
of the remaining 43, the paroxysm was 
of the ^‘salaam convulsion” t 5 T>e, in 8 
cases. In 14 of the remaining 35 cases, 
pyknoleptic spells were produced. Pi- 
tuitary was more likely to bring about a 
salaam convulsion than either of the 
other 2 technics ; hyperventilation was 
the most successful method of provoking 


pyknoleptic epi.'<irie5. In cLiMren with 
ordinaiy idiopathic >jranl mal, alkalini- 
zation was the effective methf>(l rif elicit- 
ing the fit. Moeller suggests that lo’ 
using these tests, it should tisually be 
possible to bring about the attack and 
to indicate its nature. 

Epileptiform seizures are cntcasionally 
caused by infestation of the brain with 
the cysticercus. A case is cited by I. H. 
Perry fArch. Xeurol. and Psychiat. 35 : 
862 (Apr.) 1936) in which a patient, 
50 A-ears old, with a history of long- 
standing intestinal tapeworm, had Ijeen 
having right-sided convulsions for 15 
years. Autopsy disclosed multiple cysts 
of the cysticercus celluloste in the brain. 
A large one, apparently accounting for 
the spells, was found in the left motor 
area. The condition is rare, but should 
be thought of in patients with convul- 
sions who present an eosinophilia, a 
history of tap)eworm, cysts in the sitbcu- 
taneous tissues, larvce in the spinal fluid, 
or x-ray evidence of calcified nodules in 
the head. 

Epileptiform attacks may be the first 
evidence of brain tumor. Reviewing 300 
cases of glioma of the cerebral hemi- 
spheres, C. F. List Qlbid. 35 : 323 ( Feb.) 
1936) finds a history of seizures in 
about half the cases. Generalized con- 
vulsions occurred when the tumor was 
in the frontal or temporal region more 
often than when it occurred elsewhere. 
Petit mal attacks were more likely to 
p>oint to lesions of the temporal, temporo- 
occiptal, or temporofrontal areas. 
Sensory auras, Jacksonian fits, and other 
spjecialized typies of seizures usually in- 
dicated the site of the neoplasm on the 
basis of the generally accepted views 
of cerebral localization. Convulsions 
were more frequent in slow-growing 
than in fast-growing tumors. Spells 
■were more common in infiltrating than in 
well-demarcated neoplastic processes. 
The size of the mass exercised no in- 
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fluence on the presence, absence, or 
frequency of the paroxysms. Patients 
with epileptiform episodes lived longer 
than did those without such symptoms, 
so that the attacks may be considered 
a somewhat favorable prognostic sign. 

Treatment. — Good results in the 
x-ray treatment of 66 epileptics are re- 
ported by INI. Sgalitzer (Fortschr. a. d. 
Geb. d. Rontgenstrahlen S3 : 580 
("Mar.) 1936) who radiated the fore- 
head, right and left lateral, and occipital 
fields. He used 4 portals, each 6x11 
cm. in size, and employed a heavy filter. 
A dosage of from 75 to 90 r is used on 
the first day, and thereafter daily for 
1 or 2 weeks. Each field should not 
receive more than 270 r. From 6 to 8 
weeks later, the entire series is repeated. 

third series may be given later in 
the year if indicated. The x-rays seem 
to influence the production of cerebro- 
spinal fluid, and to exercise some effect 
on the large cerebral vessels. 

Many surgical procedures have been 
proposed, both for Jacksonian and idio- 
pathic epilepsy. Among these are 
cervicothoracic sympathetic ganglio- 
nectomy and denervation of the caro- 
tid sinus. W. Penfield (Arch, Neurol, 
and Psychiat. 36:449 (Sept 1936) con- 
demns both of these operations as un- 
justified except in extremely unusual 
cases. Except when there is a chronic 
collection of fluid in a subarachnoid 
space. Penfield believes that subtem- 
poral decompression, as a primary 
operation is futile, although it may be 
necessary as a step in other craniosurgi- 
cal procedures. In children with recent 
epilepsy, spinal insufflation of air may 
be effective. In cases of Jacksonian 
epilepsy, surgery has more to offer, and 
if cicatrices, tumors, or areas of focal 
atrophy can be demonstrated, their ex- 
cision is usually justified. In operating 
on a brain to relieve convulsions, the 
surgeon should cut his line of excision 


through the adjacent healthy cerebral 
tissue to discourage scar formation. 

On the theory that epileptics have a 
cerebral anoxemia, AV. G. Lennox and 
A. R. Behnke (Jbid. 35 : 782 (Apr.; 
1936) experimented with the effect on 
patients of increased oxygen pressure. 
That anoxemia does exist seems estab- 
lished by a study of 88 epileptics made 
by A/V. G. Lennox and E. L. Gibbs (Ibid. 
35: 1198 (June) 1936), who found that 
in one-half of these patients the oxygen 
saturation of the blood tended to be 
below normal. To determine the effect 
of decreased pressure, Lennox and 
Behnke placed 3 patients suffering from 
petit m<d in a compression chamber, 
where they remained for from 3 to 5 
hours at a time under an absolute pres- 
sure of 4 atmospheres. The average 
number of attacks had been 1.4 per 
hour prior to the experiment, but for 
the time spent in the compression cham- 
ber, this average fell to 0.8 per hour. 
However, because of the damaging effect 
which pure oxygen may exert on the 
lungs, the authors doubt the clinical 
value of this procedure in the routine 
treatment of epilepsy. 

J. E. Scarff (Ibid. 36 : 373 (Aug.) 
1936) was able to relieve 3 patients suf- 
fering from a congenital, slowly pro- 
gressing, paroxysmal disorder, with 
slight atrophy of an extremity. These 
attacks were first localized to the af- 
fected limb, but ‘later became general- 
ized. Trephine revealed in each case, a 
Pacchionian granulation attached to the 
motor gyrus. The veins which passed 
through this granulation running from 
the cortex to the superior longitudinal 
sinus were doubly ligated and di- 
vided, and the granulations were co- 
agulated. The spells were substantially 
and enduringly relieved. Two of the 
patients had rare, transient, mild petit 
mal attacks after the operation, but were 
free of major spells. In the other pa- 





tient, no seizures of any sort occurrerl 
after the lysis of the granulations. 

CONVULSIONS. —PatAogenesfs. 

— Because of the frequency with which 
epilepsy begins at the time of puljerty, 
J. J. H. ^I. Klessens ( Xederl. tijdschr. 
V. geneesk. 80 : 1119 ( ]Mar. 14 j 1936 ) sug- 
gests that the internal secretions of the 
gonads may be related to the pathogen- 
esis of the disorder. Since epilep33' 
rarely begins after the onset of puberty, 
it would appear as if the mature gonad 
cells check the irritability' of the cerebral 
neurones. A somewhat similar view- 
point is presented by A. W. Pigott (J. 
M. Soc. Xew Jersey 33:86 ('Feb.) 
1936), who suggests that the menstrual 
period is likely to be associated with in- 
stability of the central nervous system, 
and that this instability, combined with 
a preexistent “convulsive state,” may be 
responsible for the disproportionate fre- 
quency of paroxysms during the men- 
strual period. 

Pigott also considers other endocrino- 
logic aspects of the convulsive state. The 
pineal may be associated with spells 
when a neoplasm develops at the epiphy- 
sis, causing cerebral irritation. The 
pituitary plays a role in water metabol- 
ism, and the significance of hydration 
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and it- cttcct <'»n the cuii vnl-ive -tate is 
well known. I'itre-sin, whicli i- the anti- 
diuretic principle of ftOsteri'ar pituitary, 
is u.seful in inducing the po>itive water 
balance which may bring on s.i>ell&. The 
solution of fKj.-^terior pituitary i:- u-ed 
by Moeller (see above, under “Diag- 
nosis” ) to prfivr>ke paroxysms. The 
thyroid gland is uccasirmally a fact* »r, 
Pigott has found many epileptics with 
hypothyroidism, but n<jne with increased 
thyroid activity. The parathyroid glands 
are not as significant in the physiology 
of convulsions as might be e.'cfH'cted 
from their effect on calcium ])alance aivl 
their part in tetany. Pigott found no 
abnormal concentrations or deficiencies 
in the blood calcium of ex>ileptics. The 
endocrine secretion of the pancreas is 
probably a potentially epilejttogenic 
agent. Pigott found that in most epi- 
leptics the blood sugar was lower during 
convulsions than between spells. In 
this, he differs sharply from E. Ziskind 
(loc. cif.) (reported al'>o\'e under “Phys- 
iology”) who could find no significant 
relationship between hypoglycemia and 
epilepsy. Pigott also stresses the fact 
that among epileptics, diabetes is onh* 
one-seventh as common as it is in the 
general population. 


MENINGITIS 

By Henry A. Davidson, M.D. 


MENINGOCOCCIC MENIN- 
GITIS. — Epidemiology. — The effec- 
tiveness of broth filtrates of meningo- 
coccus culture in testing for sensitivity 
to the organism and in immunizing 
against the development of the disease 
is indicated in the report of D. M. 
Kuhns (J. A. M. A. 107:5 (July 4) 
1936). The 1 : ICX) dilution of the filtrate 
of the broth culture, which had been 
inactivated by merthiolate, was used 
in skin testing in 2 camps in one of 


which an epidemic was in progress. All 
of the subjects who subsequently de- 
veloped the disease gave one plus or 
greater responses. On the other hand, 
none of the convalescents gave positive 
reactions, suggesting that the attack 
had conferred a real immunity. The 
full strength filtrate was subsequently 
used for the purpose of immunizing the 
subjects, and in the second camp where 
an epidemic was threatened by the 
outbreak of 2 cases, all of the positively 
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reacting campers were thus immunized. 
No cases of meningitis developed in the 
second camp after the institution of this 
procedure, and 4 months later only 2 
per cent, of those who had, prior to 
immunization, given plus reactions, 
showed positive responses to the skin 
test. The test was likewise used with 
a group of 150 school children, 0.05 c.c. 
of the 1 : 100 filtrate being employed. 
Of these children, 10 per cent, gave one 
plus or greater reactions ; and these were 
then immunized. Following retests, not 
one of the children manifested positive 
responses. 

In spite of the progress thus being 
made in understanding the epidemiology 
of meningitis, G. Rake (Canad. Pub. 
Health J. 27:105 (Mar.) 1936) points 
out at least 4 unanswered questions. 
These concern the duration of the carrier 
state; the immunologic relationships be- 
tween host and organism; the relative 
virulence of case and carrier strains ; 
and the differences between the sapro- 
phytic and parasitic forms of the 
meningococcus. 

Treatment. — On the theory that 
x-rays diminish choroid plexus secre- 
tion, reduce cerebrospinal fluid pressure, 
and exercise a direct and favorable in- 
fluence on inflamed tissue, H. Hippe 
and U. Griininger (Klin. Wchnschr. 15 : 
304 (Feb. 29) 1936) have been using 
irradiation for the control of residual 
symptoms in cases of epidemic menin- 
gitis. They report good results, but 
suggest that the procedure must be sup- 
plementary to the standard serum treat- 
ment, and that it should be used only 
after the acute phases of the illness have 
subsided. The fields should be 8 x 10 
cm. each, and irradiation should be 
applied daily for several successive days. 
The recommended constants are : filtra- 
tion by 0.5 mm. of copper and 1 mm. 
of aluminum ; distance of 30 mm., current 
at 6 ma., tension at 180 K. V. Each 


field should receive from 120 to 150 r. 
Frontal, temporal, parietal, occipital and 
cervical fields should be radiated. 

Reviewing 468 cases of hospitalized 
meningitis, C. J. Tripoli (J. A. M. A. 
106:171 (Jan. 18) 1936) finds that the 
mortality rate in the meningococci group 
was 65 per cent. However, when a com- 
bined cisterna and lumbar puncture 
technic was used, the incidence of 
fatality was only 42 per cent. Intro- 
duction of the serum by lumbar punc- 
ture appeared only partly effective, be- 
cause the pressure factors in the cere- 
brospinal system did not permit much of 
the serum to reach the brain. Tripoli 
recommends the “modified Lyon” pro- 
cedure, which uses combined puncture. 
The patient lies on his side with the 
head of the table elevated. The cistern 
is tapped first, and then a lumbar punc- 
ture is performed. Fluid is permitted to 
escape through both needles. The serum 
is prepared by warming to body tempera- 
ture and by adding to it a few drops 
of Dandy’s phthalein indicator for sub- 
sequent identification. It is then in- 
troduced through the cisternal needle, 
while spinal fluid is still being extruded 
through the lower needle. At this point, 
the foot of the bed is raised to a level 
6 inches above the head, and the serum 
is allowed to flow into the cistern until 
it appears through the lumbar needle. 
At the same time, intravenous and in- 
tramuscular injections of serum are 
administered. 

Instead of the intracisternal or intra- 
spinal routes, A. Hoyne {Ihid. 107 : 478 
(Aug. 15) 1936) recommends placing 
reliance largely on the intravenous 
method. He found a mortality rate of 
only 15 per cent, when the intravenous 
route was used exclusively, as compared 
with a rate of 51 per cent, when intra- 
thecal technics were employed. He also 
prefers Ferry’s meningococci anti- 
toxin to the standard antimeningococcus 
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serum. In either event, the serum or 
toxin is diluted with a 10 per cent, 
dextose - in - physiologic - saline solu- 
tion, to which from 5 to 15 minims ( 0.,1 
to 0.9 c.c. ) of epinephrine have been 
added. After being heated to body 
temperature, the preparation is given in- 
travenously by the gravitj- method at a 
rate of about 1 drop per second. The 
initial dose is from 150 to 300 c.c. of 
the serum or from 50,000 to 100,000 
units of the antitoxin. If indicated, the 
injection ma 3 ' be repeated at 24-hour 
intervals. An urticarial rash, which is 
not of serious significance, usually' 
develops. 

VIRUS MENINGITIS. — A form 
of meningitis in which the clinical pic- 
ture closel 3 ’ mimics cerebrospinal fever, 
but in which there is no apparent bac- 
terial cause and in which the outlook 
is favorable, has been previous^ de- 
scribed under the name of ‘"serous 
meningitis.” E. Glanzmann and I>. 
Heller (Schweiz, med. Wchnschr. 66: 
541 (June 6) 1936) call attention to 
the increase in the l 3 ’mphoc 3 dic cells in 
the spinal fluid in tliis condition. They 
find that the condition occurs chiefly 
in children, and advise frequent spinal 
taps accompanied by the oral adminis- 
tration of aminopyrine and methena- 
mine. A similar condition is described 
by M. Terrien (Monde med., Paris 46: 
645 (Apr. 1) 1936), who reports a 

case in which ocular symptoms sug- 
gested encephalitis ; the rest of the clin- 
ical picture, however, was that of a 
meningitis, and treatment with PettiPs 
serum was followed by uneventful re- 
covery. Investigating 2 cases of “serous 
meningitis,” G. M. Findlay, N. S. 
Alcock and R. O. Stem (Lancet 1:650 
(Mar. 21) 1936) were able to isolate 
from the spinal fluid a virus which pro- 
duced a fatal meningitis when inoculated 
intracerebrally into laboratory animals. 
Finding this virus in many apparently 


healthj. ra:- ii,ice, tii'y that 
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uriginaie in tliv \irU' r.f tl.v run'niai', 
which thev bviiv, t-. i-. tran-iiiittaiilv t- 1 
man. Tiiia max' acci 'imt I'T the 
reported by T.'f. M. Sett and T. M, 
Rivers i J. Exjicr. Me l. To : ,V.»7 t Mar. > 
1936). wherein 2 lab< iratorx* w trkera 
developed serous meningitis at alx^ait t!ie 
same time, though thex' xxere xx'ivrking 
75 miles apart. In these ca-,e.>. a x irus 
was extracted from the sf>iiial fluid 
which xx’a.s able to reproduce meningitis 
in mice. 

MENINGITIS IN NEWBORN.— 

Meningitis in the newborn presents fea- 
tures xvhich make diagnosis difficult. 
Rex'iexx’ing 21 cases, W. S. Craig ( .\rch. 
Dis. Childhood 11:171 f.\ug. ) 1936) 
found that ocular disorders and restless- 
ness xvere more common than the usual 
sx'mptoms of meningitis. The portal of 
entrx' appears to be the skin, mucous 
membranes, or otonasal passages, since, 
as a rule, injuries or disorders in these 
tissues are found. The colon bacillus 
was the causative organism in most of 
Craig’s cases. The meningitis simulates 
pneumonia or intracranial hemorrhage, 
and final diagnosis is possible onh* after 
examination of the spinal fluid. The 
danger of developing this condition can 
be reduced if proper attention is paid 
to the care of the skin, mouth, ex'es, and 
of the oral and nasal passages. 

INFLUENZAL MENINGITIS.— 
Only 1 case of acute suppurating men- 
ingitis in 100 is due to the influenza 
bacillus. Since it produces the clinical 
picture of an ordinar 3 - meningococcic 
fex'er, the diagnosis of this form of 
meningitis must be made by bacteriologic 
examination. E. Bender and H. Bruns 
(Munchen. med. Wchnschr. 83:557 
(Apr. 3) 1936) report 2 cases of in- 
fluenzal meningitis, pointing out the 
great severity of the illness, and the 
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serious prognosis. They estimate a mor- 
tality rate of about 92 per cent. Search 
for the influenzal organism should be 
made when cultures grown on blood- 
free media remain sterile after 24 hours. 

DIPHTHERITIC MENINGI- 
TIS. — The first case of meningitis due 
to the diphtheria bacillus reported in 
the English or American literature is 
recorded by F. G. Carlson and H. W. 
Morgan (J. A. M. A. 106:1164 (Apr. 
4) 1936). Their patient, a 234-year- 
old boy, had had otitis media for 10 
days. Following a paracentesis of the 
ear drums, meningeal symptoms de- 


veloped. The spinal fluid contained 
20,000 cells per c.mm., and smears re- 
vealed the presence of a diphtheroid 
organism which, on culture, appeared to 
be the Klebs-LoefHer bacillus. Testing 
revealed that this was a virulent strain 
of the organism. Throat cultures were 
also positive for the Klebs-Loeffler ba- 
cillus. In spite of the intensive admin- 
istration, intramuscularly, intraspinally, 
and intracisternally, of large doses of 
diphtheria antitoxin, the patient died. 
Autopsy disclosed a diffuse purulent 
meningitis covering the entire brain and 
spinal cord. 


MIGRAINE 

By Eli Marcovitz, M.D. 


Etiology . — W. Timme (Bull. Neurol. 
Inst. New York 5:437 (Aug.) 1936) 
believes that the anatomical relation- 
ships of the pituitary present a basis 
for practically all of the pressure symp- 
toms seen in pituitary migraine. “The 
large variety of symptoms may be 
grouped into 3 large classes : ( 1 ) direct 
■ — ^those produced by pressure of an ex- 
panding pituitary gland within too small 
a sella turcica; (2) the indirect — those 
produced by the effect of the hypo- 
physeal activity on the various organs 
and tissues of the body, including the 
metabolic as well as those affecting both 
the sympathetic and the central nervous 
system; and (3) the "ausfallserschein- 
ungen ’' — ^those produced by the lack of 
pituitary control in hypoplasias, as the 
gland endeavors vainly to reach an ac- 
tivity produced by too great a demand 
upon it, thereby bringing from a latent 
state to a visible one such symptoms 
as allergic edemas, anginas, purpuras 
and hemorrhages.” 

Physiology. — P. Solomon (Arch. 
Neurol, and Psychiat. 35 : 964 (May) 
1936) investigated the electrical resist- 


ance of the skin by means of the psycho- 
galvanic reflex as a means of measuring 
the activity of the sympathetic nervous 
system during migraine attacks and dur- 
ing their relief by ergotamine. In 7 
patients with migraine, he found no 
significant change in the electrical re- 
sistance of the skin during the period of 
relief from a characteristic headache by 
the use of ergotamine. “In one case a 
similar lack of change was observed 
during the spontaneous disappearance 
and reappearance of the headache. In 
another a ‘march’ of neurologic S 5 rmp- 
toms during a typical headache was 
likewise unaccompanied with any change 
in the electrical resistance of the skin. 
In 4 control patients without headache 
ergotamine caused no change in the elec- 
trical resistance of the skin.” He con- 
cludes, therefore, that migraine is not a 
disease caused by general sympathetic 
dysfunction. 

H. A. Riley, S. E. Soltz, R. M. 
Brickner and C. C. Hare (Bull. Neurol. 
Inst. New York 4:442 (Dec.) 1935) 
studied a group of 26 patients with 
migraine by routine laboratory investiga- 
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tion^ of blood, urine, spinal flni<I and 
t^astric secretion. They found no ci>n- 
si.stent deviation from the normal, and 
no conlirniation for the statements fre- 
quently made; 

1. That a pentosuria may frequently 
be present. 

2. That an eosinophilia can often be 
demonstrated. 

3. That the cholesterin content is ma- 
terially elevated. 

4. That migraine is often associated 
with evidences of marked gastrointes- 
tinal disorders. 

'Treatment. — AI. E. O'Sullivan ( J. -V. 
M. A. 107:1208 (Oct. 10) 1936j re- 
ports on the treatment of migraine with 
ergotamine tartrate. Ninety-seven pa- 
tients received this treatment, which was 
administered for the relief of 1132 hea<l- 
aches. All but 8 of the 97 patients were 
benefited, and 1042 headaches were com- 
pletely checked in 89 individuals. There 
was no difference in the action when 
given to men or women. The author 
has found that “once ergotamine tar- 
trate has abolished an attack, it has 
never failed, in 2 years’ experience, to 
check again a migraine headache in that 
individual if given in adequate dosage.” 
It has been found that the amount of 
the alkaloid required to effect relief is 
directly proportional to the severity of 
the attack. Therefore, when the patient 
feels he is “in for a bad one,” a slightly 
larger dose is recommended. In a few 
cases the headache returned from 12 to 
24 hours after initial injection. A sec- 
ond injection always controlled these 
episodes. The author recommends that 
the drug be administered as early as 
possible when the patient feels that an 
attack is imminent. In this way, “the 
attack may be completely aborted by a 
smaller dose in much less time, and the 
untoward effects of the drug will be 
greatly lessened.” 


i !.<• ■''.-i 1 c! ijjk p* 

dfrmic.'Jh ri trial <1. -e •<! >'*.2,^ mq. > 
grain t. and riit- t-ffi-ctr, ciiv" i.f tht- i~ 
used a; an indw tf future niedicati> 'it. 
If thi> fi(i..e ]' 'k\ell tiuenitid and ter- 
minates the attack within 2 h< <itrs. theti 
the do.-age i^ cun-idered -aii' fact> >r\ . 
If after 2 or 3 hour? the attack j.>er- 
si-ts. or if after from 8 to 12 hours the 
attack return.-;, an additional 0.25 mg. 

< grain i i? administered, and for 

future attacks 0.5 mg. grain* is 

given. It i- rare that more than thi? 
is required, and only on 3 occasions 
has 0.75 mg. ( i,.- grain ) been u.-ked. 

Oral medication ha? not given as good 
results. However, 31 of 4."' patients 
were benefited. The author recommends 
sufficient tablet dosage, up to 5 tablets, 
be taken at the first sign of an attack, 
h takes l<»nger to alleviate the headache 
and the tablets are less dependable in 
their action, but in many cases they are 
useful. 

Unfotcard effects such as nausea and 
vomiting may be relieved by the injec- 
tion of grain (0.65 mg.) of atro- 

pine. Muscle pains sometimes occur, 
and can easily be controlled by the in- 
jection of calcium gluconate, 10 c.c. 

( 2^2 drams ) intravenously. Daih' cal- 
cium therapy will diminish or prevent 
their recurrence. 

W- G. Lennox and T. J. C. von Storch 
(Ibid. 105:169 (July 20) 1935) also 
have used ergotamine tartrate intra- 
venously or subcutaneously in 120 cases 
of migraine. The usual dose was 0.5 
mg. — K 25 grain (the contents of a 1 c.c. 
ampoule). In some cases, one-half or 
one-third of this dose was sufficient to 
stop the attack. They also recommend 
its use early in the attack. In a group 
of 89 cases, nausea occurred in 77 per 
cent., and vomiting in 60 per cent. Of 
the 120 patients, 107 obtained abrupt 
and complete relief. Nineteen patients 
had used the drug for more than a year 
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and all but one had obtained relief on 
each occasion. 

S. E. Soltz, R. M. Brickner, H. A. 
Riley and L. A. Salmon (Bull. Neurol. 
Inst. New York 4:432 (Dec.) 1935) 
have compared the results of oral admin- 
istration of ergotamine tartrate, amio- 
tin an d phenobarbital in migraine. The 
doses used were : ergotamine tartrate, 1 
mg. (Yqs grain) twice daily, oral amnio- 
tin, 5 c.c. (1% drams) daily, divided into 
3 equal doses; phenobarbital, % grain 
(0.03 Gm.), 3 times daily. They found 
that oral ergotamine tartrate is effective 
in male adults with either simple or oph- 
thalmic migraine and in children of 
either sex ; all but one of the children 
in the series presented the ophthalmic 
type of migraine. It is also effective in 
adult females who suffer from the sim- 
ple type of migraine, but no definite 
statement could be made as to its value 
in ophthalmic migraine occurring in adult 
females. It is useful in women who are 
in the menopause. Colored women re- 
spond well to this therapy. Oral amnio- 
tin was found to be frequently useful in 
women who suffer from either the sim- 
ple or ophthalmic type of migraine. Ap- 
parently the existence of the menopause, 
whether natural or artificial, appears to 


be immaterial in determining the re- 
sponse. No men or children received 
amniotin. With both ergotamine tartrate 
and amniotin, women who had never 
been pregnant responded better than 
others. Women whose migraine did not 
start until after their last pregnancy- 
responded well to amniotin. The authors 
found phenobarbital helpful in a small 
group, among which the ophthalmic type 
predominated. They could find no facts 
connected with abnormalities of menstru- 
ation or of the sella turcica which ap- 
peared to have any relation to the suc- 
cess or failure of any of the forms of 
treatment. 

R. W. Whitehead and E. E. McNiel 
(Am. J. Psychiat. 91 : 1275 (May) 1935) 
report on the use of emmenin (a sub- 
stance closely related to theelin (amniotin 
or oestrogen) in 12 cases of migraine 
(11 female and 1 male). Of the 11 fe- 
males, all but two showed a definite 
relationship of the attacks to the menses. 
In these 2 cases and in the male, nega- 
tive results were obtained with emme- 
nin medication. Of the other 9, relief 
was marked in 6 cases, and partial in 3 
others. The authors used a dosage of 
15 drops of emmenin 3 times a day by 
mouth. 


MULTIPLE SCLEROSIS 

By Eli Marcovitz, M.D. 


Symptomatology. — ^R. M. Brickner 
(Bull. Neurol. Inst. New York 5:16 
(Aug.) 1936) criticizes the prevailing 
view that objective sensory disturbances 
are of little importance in the clinical 
picture of multiple sclerosis. In a study 
of 62 patients, he found subjective and 
objective sensory changes, often of ad- 
vanced degree, to be of common occur- 
rence and typical of the disease. More 
than 95 per cent, of his patients had 
both. 


“The commonest objective defect is 
that dependent upon lesions of the dorsal 
columns. Definite, and frequently strik- 
ing, impairment of the senses of vibra- 
tion and of position and movement was 
found in 95 per cent, of patients. . . • 
Implication of the spinothalamic tracts 
occurred in 24 cases (38.7 per cent.) in 
the present series. Occasionally the re- 
sulting sensory changes were observed in 
small, scattered areas, but more often 
they were confluent and extensive in dis- 
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tribution. The disturbance -was seldi-tr 
severe. . . . <_>f the subjective changes, 
so-called ‘numbness* "was — most fre- 
quently encountered, — [and] was a first 
symptom in 15 of the 62 present cases, 
. . . Pain was also a part of the syn- 
drome in almost 100 per cent, of the 
cases. ^lost commonl}’, it was limited to 
the joints of the lower spine and of the 
extremities. Its customarv" character was 
arthritic and muscular rather than radic- 
ular : it was frequently described as an 
ache, rather than as of a burning or lan- 
cinating nature." 

Brickner also points out the occurrence 
of vesical sj’mptoms in 53 of the 62 
patients, and stresses the fact that “in 22 
patients vesical s 3 anptoms, of fairly- great 
intensity, developed while the disease 
was still in its earl^* course.” He sug- 
gests the term ‘'signal s^'mptom” for the 
transitory' symptom which commonly oc- 
curs months or even years before the 


] riTieiit tht » vi'Tvi.ci i.f an iil- 

and before the di-ea-e tve-ent- a 
recognizable ^yndromta Th.e counn* nert 
are minor distur]jance> fit gait, visual dis- 
turbances, diplopia and “mimbneS'." 

R. iM. Brickner < Arch. Xeurul. and 
Psychiat. 36: 5S6 (Sept. > 1936* de- 

scribes a new symptom which he has 
named "oscillopsia.'' ‘‘It occurs com- 
monly, but not exclu^ively. in patients 
with multiple sclerosis. The patient com- 
plains that objects seem to move back 
and forth, to jerk or to wiggle. The 
oscillation occurs only on walking or on 
fixation of gaze. A variant of the symp- 
tom is diplopia elicited by walking; the 
diplopia may occur concomitantly with or 
independently' of the oscillating sensa- 
tion.” Oscillopsia seems to depend on 
the presence of nystagmus, intention 
tremor of the head or on a combination 
of these factors. 


THE MYOPATHIES 

By' Eli !M.\rcovitz, M.D. 


This group is still most obscure. The 
uncertainty concerning its make-up is 
reflected in the numerous classifications 
which have been proposed and are still 
being proposed. None of them are satis- 
factory'. The reason lies in the numer- 
ous transition types of myopathy which 
are invariably encountered in any exten- 
sive experience with these cases. Among 
the true myopathies one includes : amy'O- 
tonia congenita, pseudohypertrophic dy's- 
trophy', progressive muscular dystrophy*, 
myotonia atrophica, myotonia congenita 
(Thomsen’s disease), facioscapulo and 
facioscapulohumeral types, the distal 
type of dystrophy, and myasthenia gravis. 

jMuch very suggestive work has been 
done recently' on the chemistry of these 
disorders. This is still very much in the 
fact-gathering stage, but it will probably 


result in real additions to knowledge of 
this problem. The work centers about 
the creatine-creatinine excretion in the 
various my'opathies, and the chemical 
content of the muscles in these disorders, 
especially in relation to creatine phos- 
phoric acid. 

Because of failure of the muscle prop- 
erly* to utilize creatine, resulting in exces- 
sive excretion in some forms of my*op- 
athy, the aminoacid glycine has been 
fed to patients with varying results. This 
has been supplemented by ephedrine or 
benzedrine in some cases. The treat- 
ment has been rationally directed by the 
chemical studies, but is still not the 
answer to the problem. There is much 
that remains to be clarified concerning 
the fundamental nature of the disorder 
in the myopathies. For this, chemistry 
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must be looked to at least for a partial 
answer. 

Symptomatology. — E. G. Zabriskie, 
C. C. Hare and M. M. Harris (Bull. 
Xeurol. Inst. New York 5:526 (Aug.) 
1936) observed a combination of 3 dis- 
tinctive clinical signs in 5 cases of pro- 
gressive muscular dystrophy. The triad 
consists of (1) contractures appeaidng 
very early in the course of the illness and 
involving the larger joints ; (2) a pseudo- 
hypertrophy of the anterior tibial muscle 
group, with great loss in motor power ; 
(3) a deformity of the mandible which 
exhibits a very wide angle, a malocclu- 
sion of the front teeth and a wide spac- 
ing of the lower front teeth. 

Treatment. — A. Wolf (Arch. Neurol, 
and Psychiat. 36:382 (Aug.) 1936) 
reports 4 cases of myotonia congenita in 
which 10 grains (0.6 Gm.) of quinine 
dihydrochloride injected intravenously, 
abolished every myotonic phenomenon 
within 10 minutes, the effect lasting from 
15 to 20 hours. Quinine hydrochloride, 
5 to 10 grains (0.3 to 0.6 Gm.), by 


mouth, 2 to 3 times daily, proved to be 
an adequate maintenance dose. Just how 
the drug acts in this disease is not clear. 
“Lindsley and Curran believe that the 
after-contraction of myotonia is of reflex 
origin, and is due to the persistent dis- 
charge of hyperexcitable sensory end- 
organs in muscle. In the light of their 
work, it seems that quinine is effective 
against myotonia through its diminution 
of reflex action.” The author concludes 
that quinine is a specific for myotonia. 

W. H. Evei'ts (Bull. Neurol. Inst. 
New York 4: 523 (Dec.) 1935) reports 
2 cases of myasthenia gravis in which the 
patients were relieved of symptoms and 
restored to health by the oral administra- 
tion of prostigmine, continued for a 
period of months. The dosage used was 
30 mg. (^ grain), 3 times daily. The 
author claims that the oral administration 
of prostigmine is safe, does not produce 
gastric or intestinal disturbance, can be 
continued for indefinite periods, and is a 
satisfactory method of therapy in myas- 
thenia gravis. 


NARCOLEPSY 

By Eli Marcovitz, M.D. 


Treatment. — H. Ulrich, C. E. Trapp 
and B. Vidgoff (Ann. Int. Med. 9: 1213 
(Mar.) 1936) report 6 cases of narco- 
lepsy treated with benzedrine sulphate 
by mouth. The dosage varied from 20 to 
50 mg. (Vs to Yq grain) daily. All cases 
showed marked relief of symptoms. In- 
halation was tried in 4 cases, with slight 
benefit in 1 case, moderate in 2, and no 
relief in the other case. Mild gastro- 
intestinal symptoms, such as slight nau- 
sea or slight anorexia, may accompany 
the beginning of oral medication. 

M. Prinzmetal and W. Bloomberg 
( J. A. M. A. 105 : 2051 (Dec. 21) 1935) 
also used benzedrine by mouth on 9 
patients. These patients all fell asleep at 


least 3 times a day. In 7 cases, cataplexy 
and other conditions associated with nar- 
colepsy were pi'esent. Seven had been 
taking ephedrine for some time. Only 
1 had been relieved, 5 were improved, 
and 1 showed no change. Under ben- 
zedrine treatment all 9 obtained complete 
relief from the attacks of sleep, and 
practically complete relief from cata- 
plexy. The authors consider that ben- 
zedrine is about 3 times as effective as 
ephedrine. They recommend starting 
with a 10 mg. (34 grain) dose daily, 
and gradually increasing the amount 
until the attacks are stopped. The high- 
est dosage they found to be required 
was 40 mg. (% grain) 3 times a day. 
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TRAUMA TO CENTRAL NERVOUS S'^'STEM 

By Eli M M.! ». 


Sequelae. — E. J- Uarrnli. Jr. ( Am. J. 
M. Sc. 191:706 uMay) 1936 i describe^ 
a composite picture of the state known 
as " punch-drunk." It occurs usually in 
the pug-ilist of the type known as a 
“fighter” rather than a “boxer.” The 
“fighter” receives a great deal of pun- 
ishment, and after a few years shows 
signs of “softening up.” His tolerance 
to blows is reduced, and his timing be- 
gins to fail. ^Meanwhile, he develops 
some deterioration in attention, con- 
centration and memory, and may become 
very sociable and voluble. An impedi- 
ment in speech and a “glassy stare" may 
develop. These symptoms progress for 
a year or so and then usually become 
stationar}-. “Thus punch-drunk is a self- 
limited rather than a progressive en- 
cephalopathy.” The more severe cases 
may develop marked thickness of voice, 
unsteady gait, difficulties in vision or 
hearing, and more severe mental and 
personality changes, with emotional in- 
stability. Involuntary habit movements 
of a boxing nature are common. 

It is characteristic of this condition 
that there is no insight. “Putich-drunks 
almost universally do not realize that 
there is anything abnormal about them- 
selves or their conduct, and will hotly 
resent, often with their fists, any appli- 
cation of this stigma to themselves.” 
This is in sharp contrast to the usual 
postconcussion syndrome, in which sub- 
jective complaints are prominent and 
objective changes are not often seen. 

The author discusses the possible ana- 
tomic changes occurring in the brain in 
this condition. He mentions the possi- 
bility' of multiple punctate hemorrhages, 
and of tissue changes, such as hyperemia 
and edema following the blow, with con- 
sequent disturbances of nutrition. No 
pathological studies have been made. 


A. I'.Iaii ' \rc!i .Veiiru! and i’-ychiat. 
35:723 ( Apr. < I93o i iii\t'>tigatt'd the 
cases of 22 children whi > were at the 
Psychiatric Divi-ion of BelleMie Ho-- 
pital with menial chauiTcs fulhneiiuj head 
trauma. He classifies the con'^litiuns ob- 
served as jK>sttraumatic acute f»ycho-i^. 
posttrauniatic chronic behavior disorder, 
posttraumatic epilepsv with second:ir\- 
deteri(.iration, and posttraumatic defect 
conditions and secondary intellectual de- 
terioration. Si.v children deveIoi:>ed the 
posttraumatic acute psyehosis and the 
onset occurred immediately after recov'- 
ering consciousness. The symptomatol- 
ogy consisted of unrestrained instinctual, 
emotional and motor behavior, associated 
witli an effect of fear and anxiety. Com- 
plete recovery occurred in a few weeks. 
In 12 children the posttraumatic chronic 
bchaznor disorder was observed, resem- 
bling closely the postencephalitic type. 
These children showed hyperkinetic, un- 
inhibited, asocial behavior, with an in- 
stinctual coloring. Delinquency’ was pres- 
ent in all these cases. Intelligence was 
within normal range. General prognosis 
was poor, and many patients required 
prolonged treatment in hospitals for 
mental diseases. Posttraumatic epilepsy 
occurred in 5 children. It often led to 
behavior disorders and ultimate intel- 
lectual and emotional deterioration. 

Blau believes that mental deficiency is 
a rare sequela of head trauma, although a 
form of secondary intellectual deteriora- 
tion may' occur as a result of a lack of 
interest and attention and of easy' fatig- 
ability. Simple cerebral defect condi- 
tions, such as aphasia and intellectual 
loss, may occur as a result of head 
trauma. Blau suggests the posttraumatic 
organic behavior disorder in children 
may result from a localized lesion of the 
prefrontal association area of the brain. 
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FEEBLEMINDEDNESS 

By Robert A. Matthews, B.S., M.D. 


ETIOLOGY. — Heredity. — While 
the tendency in certain quarters has in 
recent years been away from the belief 
that heredity is all important as an eti- 
ological factor in feeblemindedness 
(Berlin Correspondent: J. A. M. A. 
106: 1675 (May 9) 1936), an investiga- 
tion of nonheredity in a group of cases 
in Germany would indicate that only a 
small percentage of mental defectives 
should be so classified. 

A study of the first 80 cases recorded 
in a genealogical table by the Department 
of Genetics of the Erfurt (Thuringia) 
Municipal Health Bureau shows 51 
patients who have attended the school 
for backward children. It could be 
demonstrated that 76.47 per cent, of this 
group were afflicted with hereditary dis- 
ease; an hereditary taint could not be 
proved in 6 cases, an exogenous injury 
was a factor in 2 cases, and neither ex- 
ogenous nor endogenous injuries could 
be detected in 4 cases. On the basis of 
these observations, the relative incidence 
of hereditary and nonhereditary feeble- 
mindedness in early childhood was 
verified. The marked rarity of non- 
hereditary feeblemindedness was like- 
wise demonstrated. Since the first school 
years are the most propitious for such 
examinations and offer the best criteria, 
72 pupils of the school for backward 
children were made to fill out a special 
questionnaire and examination blank. 
The gathering of accurate data was 
hampered, since occasionally the mother 
or father was unknown. Despite this 
handicap, 236 brothers and sisters were 
established. Of this number alone, 20.3 
per cent, attend school for backward 


children — in other words, are mentally 
deficient. In all, 47.2 per cent, of the 
72 have tainted brothers and sisters, 
without including many borderline cases. 
Similarly, tainted parents, grandparents 
and so on, were discovered in 52.8 per 
cent, of the persons studied. This number 
is increased by about 4 when the entire 
tainted genealogy is considered. There- 
fore, 52 cases, or 58.33 per cent, of the 
total, present histories of hereditary taint. 
By careful computation, a maximum 
figure of 64 hereditary cases is arrived 
at against 8 nonhereditary cases, a pro- 
portion of 88.8 per cent, to 11.1 per cent. 

E. Kleindienst (Monatschr. f. Kinderh. 
64:24 (Nov. 12) 1935) studied the 

age of parents and order of birth in con- 
nection with mental and physical defects 
of offspring. Investigations of 48 families 
that had a large number of children but 
were apparently free from hereditary 
defects revealed to Kleindienst that the 
fifth child is most often involved as 
regards physical defects. She points out 
that the mother is generally more than 
30 years old at the birth of this child. In 
investigating the influences responsible 
for mental deficiencies, she observed 
that the first child is most often affected. 
This arouses the suspicion that the fre- 
quent impairment of the first born might 
be related to birth injuries. In evaluat- 
ing the practical significance of these 
studies, the author states that the de- 
fectiveness of the first-born child does 
not necessarily indicate that the family 
should have no further offspring. If 
a defective child is born, the heredity 
should, of course, be carefully investi- 
gated; but, if hereditary defects can be 
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excluded, further offspring are not con- 
traindicated unless the ditlerence in the 
ages of the parents is extremeh" great or 
the mother is old or has been weakenerl 
by a rapid succession of births. 

H. Luxenburger ( Monastchr. f. 
Kinderh. 65; 109 (Mar. 4) 1936_; chal- 
lenges the conclusions reached by Klein- 
dienst as regards the higher incidence 
of mental defects in first-barn children 
as a statistical error. The author adds 
that his criticism of Kleindienst’s con- 
clusions does not apply to that author’s 
obser\'ations regarding ph 3 ’sical defects. 

Inbreeding. — J. ]Manne (!Ment. Hyg. 
20:269 (Apr.) 1936) reports his in- 
vestigation of mental deficiency in a 
closelj” inbred mountain clan in Mrginia 
in which large families live in barelj' 
furnished one-room huts. Food is scarce 
and the diet poor ; clothing and supplies 
are inadequate. Isolated, indifferent or 
hostile to strangers, with little interest 
in religion, recreation or culture, these 
people are ignorant of all that goes on 
outside their immediate world. Living 
under unhygienic conditions and lacking 
facilities for self-improvement, thejr are 
slowly undergoing racial disintegration. 


Lxee:-':-.e clijMhc.'iring. ].ri\.'itr >n' and 
wnrk undtr priniiti\<. c- 'mliti'jn- iiiakc 
lift' e-peciadj. liard f^r 'A<iiui-n, A >tU’I_v 
ot indiviflual per~><ij-. ^hlA\'., neverthek 
the dcnelnj.ment > tf .-turdv characteristics 
of i>er»onalit 3 , in -jiite < *f the unfortunate* 
circumstances, S%ni]ial]i_v fur -uifering. 
dewition and a sense uf re-pi nisibilin can 
command the res|»ect and obe-dieiice of 
the group. 

Studv of infection with hookworm in 
this region indicates that it is a prominent 
cause of phy sical and mental disease ; 
poorh’-balanced, insufficient diet is an- 
other factor. 

A carefitl anal^'sis of inbreeding for 
several generations between mensbers of 
a defective familj', with manj’ records 
of earl\' death, feeblemindedness, con- 
genital disease, tuberculosis and cleft 
palate, revealed conditions that resulted 
in man\' instances in earh* death, illegiti- 
mac 3 % drunkenness, murder, cancer, 
mental disease and poverty*. This sug- 
gests the necessirt of acquainting the 
more intelligent members of the com- 
munity with the seriousness of the 
problem. 


PSYCHOANALYSIS 

By O. Spurgeon English, ISI.D. 


In a clinical study of euthanasia, Felix 
Deutsch ( Psychoanalyt. Quart. 5 : 347 
(July) 1936) states in the beginning 
that he would like to present a little 
picture book of the dying, “illustrations 
wdiich certainly cannot be said to have 
a 'happy ending,’ but nevertheless have 
an ending which does not leave us in- 
consolable.” 

Euthanasia, literally translated, means 
the art of dying easily and painlessly. 
The ancients had different words for de- 
scribing the process which leads to death. 
When people speak of fearing death, 
they really mean that they fear the events 


which lead to dying. In other words, 
it is the source of death which is feared 
rather than the condition of “being dead” 
in itself. 

The author points out that “since life 
does not usually' end 'normallj',’ but from 
disease, the threat of disease which re- 
sults in djnng and in death is a process 
upon which a mobilization of all the 
instinctual energies must ensue. Now 
every menace of the kind is felt as an 
aggression from without, as a threat 
of punishment. The aggression against 
the ego is felt and leads to a defensive 
reaction which maj’ manifest itself against 
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the outside world, or converse!}’, in a 
masochistically pleasurable suflfering. But 
the more the illness is regarded as an 
unavoidable danger, one from which 
there is no escape, one against which 
there is no possibilit}’ o£ defense, the 
more the ego feels that the game is up 
and the greater is the increase in the 
fear of death from which flight into psy- 
chosis is often the only w’ay of escape. 

“W'e see, then, that in order for death 
to be anything else than a torment, there 
must be a settlement of differences, a 
reconciliation among the operative forces 
of the aggressions, the anxiety, the sense 
of guilt, and the agencies from which 
they proceed. Nevertheless before these 
instinctual forces come to terms with 
one another, each of them seeks to 
justify itself by an increase in intensity 
or by achieving satisfaction.” 

The author cites a case of angina 
pectoris in which the fear of death was 
very great. He was accustomed to speak 
of his paroxysms as follows : “Now 
the de-^il is loose once more in my chest ; 
he has me again in his clutches.” Psy- 
chological investigation showed the devil 
in question signified his mother, against 
whom he had considerable hatred. In 
discussions of her, whom he hatefully 
loved, his paroxysms were most intense 
as a result of recalling threats of punish- 
ment reminiscently charged with anxiety. 
In spite of being nearly 60 years of age 
at the time of psychological treatment, 
he is still, after 8 years, free of pain 
and anxiety and reconciled to the ap- 
proach of death as a result of resolution 
of his ambivalent emotions. 

The dread of parturition, from which 
many women suffer, may be intensified 
into a fear of death. Especially is this 
true when the mother has been hated and 
death wishes have been felt against her. 
The fear expressed runs as follows : “I 
know I shall die in childbirth — as I 
wished my mother would die.” 


One case with such a conflict after 
normal delivery under the most aseptic 
precautions developed unexplained fever 
and delirium in which the dread of 
death found sinister expression two days 
later. Another female patient, gravely 
injured and who knew that the possi- 
bility’ of death was very likely, became 
obsessed with vivid memories of her 
mother. Her constant thought was 
“Now, Mother, you have me where you 
wanted to have me.” This left her peace- 
ful and free from anxiety. 

The author comments that freedom 
from anxiety while dying may be a maso- 
chistically pleasurable experience. “Dy- 
ing, however, means not only that one 
must desert the object of one’s love, but 
must also be deserted by that object. 
This loss of object arouses dread and 
anxiety if no substitute can be found. 
To avert this anxiety many of the 
moribund free themselves from the 
ambivalence of their attitude toward their 
‘nearest and dearest,’ clinging to them 
and dying peacefully only when all are 
assembled around them.” Instead of a 
clinging to object relationships there may, 
conversely, be an abandonment of them, 
as shown by certain seriously ill in- 
dividuals who become greatly annoyed 
with friends, relatives, or physician when 
death is impending and will have nothing 
to do with them. 

From the literature, the author draws 
the case of a man who could die peace- 
fully only after he had expressed him- 
self in a tirade against a rival, and of 
another who, being the victor, detached 
himself from earthly ob j ect-relationsliips 
and put his trust in a world beyond, a 
plane above his earthly judges. 

Another psychological mechanism that 
makes dying easier is a state in which 
the patient imagines himself in contact 
wdth someone previously loved. Some 
person near, either husband, wife, or 
other relative, is niisidentified and called 
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hy the name of the earlier luved one. 
Belief in being united with this, earlier 
object, which is often brother or sister, 
results in a peaceful and happy death. 

In conclusion, the author says : “Under 
what condition does euthanasia occur ? 
The answer may be given as follows: 
Euthanasia occurs when all aggressi\e 
reactions subside, when the fear of rleath 
has been dispelled and when there is no 
question of a sense of guilt. What makes 


such happine-.- in p. •^'•ible; It 

wi>uM -e«:in that it the f.ict thtil the 
patii Ilf regrt"!'*!! of the libido to the 
object- of infantile lo\»-. apparently as- 
sociated early in cIuMlnMid with an in- 
tense -en-e of ginh. can he retrotldeii 
without an_\ -en-e of guilt. J ‘.efore free- 
'loin fr ,111 a st-n.-e of guilt can l>e achieved, 
however, guilt must lx* ationed for by 
the knowledge of imminent dt-ath with 
all its ])hy~ical consequences." 


PSYGHONEUROSES 

By J. Br.\cel.vxd, M.D. and D. W. H.\3tjngs, M.D. 


TREATMENT. — P. Solomon and 
M. Prinzmetal (Boston Soc. Psychiat. 
and Neurol. (fMar. ) 1936 j report that 
benzedrine sulphate is a valuable ad- 
junct to hyoscine and strantonium in the 
treatment of post-encephalitic parkinson- 
ism. R. A. IMatthews used benzedrine in 
conjunction with stramonium, hyoscine 
and atropine and reports that 75 per 
cent, of his patients showed definite im- 
provement, which he attributed to the 
benzedrine alone, since no change was 
made in the medical regime previously 
employed. The dosage used varied Ije- 
tween 15 and 90 mg. and 1% grains) 
of the drug daily. 

S. A. Peoples and E. Guttman (Lancet. 
1:1107 (May 16) 1936) have shown 
that benzedrine has a good effect upon 
some depressed moods and they noticed 
an increased talkativeness and a tendency 
to euphoria. Retardatioti was lessened 
and improvement was noticed in the 
patients’ movements. The effect of the 
drug on mood and fatigue in normal and 
neurotic persons was studied by A. 
Myerson (Arch. Neurol, and Psychiat. 
36:816 (Oct.) 1936). He found that 
nonpsychotic and nonneurotic individuals 
who suffer from fatigue due to lack of 
sleep receive quick relief (often of a 
pleasant type) by taking 5 to 20 mg. 
(M2 to Yz grain) of benzedrine on aris- 


ing. If the drug ib taken late in the <lay, 
the sleep mechanism i.s <]isturbed an<l 
sleep is often imi>os»ible. 

Benzedrine has l>een u.sed b_\ K. A. 
Matthews in small doses on ]>sychu- 
neurotic patients with faiiyahilUy and 
morning depression and finds it a useful 
tlierapeutic agent. A. Myerson, J. Loman 
and W*. Dameshek (Arn. J. M. Sc. 192: 
561} fOct. ) 1936), in studying its physi- 
ological effects, finds that benzedrine 
has a striking and prolonged etfect in 
raising blood-pressure and causes a con- 
centration of blood constituents by reason 
of its vasoconstricting action. Basal 
metabolism and blood sugar readings 
were not affected. When used as an 
antagonist to sodium amytal, it did not 
lessen the depth of narcosis but shortened 
its duration and tended to overcome the 
fall in blood-pressure produced by the 
barbiturate. Thus, it might find a place 
as an antidote in poisoning by 
barbiturates. 

F. J. Braceland and D. \\'. Hastings 
had occasion to use benzedrine in a case 
of attempted suicide with morphine and 
observed that the patient was benefited. 
H. Ulrich, C. E. Trapp and B. \’'idgoff 
(Ann. Int. Med. 9: 1213 (Mar.) 1936) 
report that the drug is of greater value 
than ephedrine in the treatment of 
narcolepsy. 
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ORGANIC PSYCHOSES 

By Clifford B. Farr, IM.E. 


JPsychxc JManzjFest^tions of General 
Disease . — A case of Schildcr^s disease 
is discussed by A. Me^-er and F. Pilking-- 
ton (J. :Ment. Sc. 82:812 (A^ov.) 1936) 
which showed diffuse dem^’elini^ation to- 
g:ether with circumscribed lesions re- 
sembling patches of disseminated scle- 
rosis. They feel that this case offers 
support to the theory that all the demye- 
linizing diseases are pathogenically re- 
lated and that the diffuse types may be 
the consequence of coalescence of dis- 
seminated lesions. Their studies also 
suggest that these diseases spread through 
the blood vessels (veins) rather than 
from the spinal fluid. 

Another large group of articles deals 
with the technic and therapeutic results 
of hyperthermia in paresis. The weight 
of opinion still seems to favor the malaria 
technic for all except special cases, in 
contrast to hyperpyrexia induced by 
physical means. As regards the latter, 
heated air, circulated by electrical 
blowers, is tending to be used in place 
of diathermy. F. G. Ebaugh (Am. J. 
Psychiat. 93 : 191 (July) 1936) calls 
attention to delirious episodes frequently 
associated with artificial fever therapy ; 
331 delirious episodes occurred in 1324 
fever sessions, but only 9 of these epi- 
sodes were severe enough to be classified 
by psychiatrists as 'True"'’ or classical 
delirium. Malaria induced by the bite 
of infected mosquitoes (E. Kusch, D. F. 
Milam, W'. K. Stratman-Thomas : Ibid, 
93 : 619 (Nov.) 1936) seems to offer 
special advantages, both as to therapeutic 
efficacy, freedom from severe or atypical 
reactions, and the avoidance of any 
danger of conveying syphilis in cases 
of uncertain or mistaken diagnosis. It 
is not practical for every-day use, be- 
cause the infected mosquitoes are only 
available in hospitals with a special 


technical staff. From a statistical stand- 
point, all these forms of treatment give 
favorable results which are roughly com- 
parable, Formerly, paretics never, or 
rarel 3 ’-, recovered and on the average 
lived 3 to 5 years. '^By modern methods 
of treatment more than half of the 
paretics admitted are out of the hospital 
in 3 years and the majority of these in 
less than 6 months"" (C. W. Hutchings: 
Psychiatric Quart. 10:99 (Jan.) 1936). 

C. H. Frazier (Arch, Neurol, and 
Psychiat. 35 : 525 (Mar.) 1936) tabu- 
lated the incidence of various mental 
phenomena in 105 verified cases of 
frontal lobe tumor : Loss of memory, 41 ; 
loss of intelligence, 34 ; loss of attention 
or inability to concentrate, 28 ; change of 
personality, 24; disorientation, 17; emo- 
tionalism, 12; crying, 4; irritability, 10; 
W'itzelsucht (making light of every- 
thing), 3; euphoria, 6; childishness, 6; 
hallucinations, 6 ; indifference, 5 ; pro- 
fanity, 2 ; apraxia, 1 ; aphasia, 7. One 
or more symptoms characteristic of 
mental disturbance were recorded in 60 
of the 105 cases in this series. Frazier 
points out that 'mental disturbances are 
one of the earliest signs of tumor in the 
frontal lobe, and while not pathogno- 
monic, have localizing value. Loss of 
memory is chiefly for recent events. Im- 
pairment of intellectual ability is shown 
by poor judgment and mistakes per- 
taining to business. Change in personality 
includes, in addition to the more obvious 
items usually enumerated, some insidi- 
ous feature that is apparent to the family, 
but not easily described. Schwab calls 
this "flavor,"" and specifies the impres- 
sion made by the patient as pleasing, 
disagreeable, revolting, suspicious or 
charming. 

M. Kreschner, M. B. Bender, and 
I. Strauss ^Ibid. 35:572 (Mar.) 1936) 
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fuund no ditltrence in the freqii<-nc> i .1 
mental symptoms between ttnne»rt of the 
frontal (64 cases previously reporttid h_\ 
them I and temporal hjbes. re>pectively. 
They, therefore, <liscount the localizing 
value of mental symptoms in frontal lobe 
disease. Except for the greater inci- 
dence of complex hallucinations, dreamy 
states and uncinate phenomena in the 
cases of tumor inz’oh’ing the temporal 
lobe, there was no significant difference 
in frequency and nature between the 
mental symptoms of the temporal Irjbe 
and those of tumor of the frontal lolxr. 
In a subsequent review of 120 cases of 
subtentorial tumor {Ibid. 37 : 1 {' Jan. ) 
1937), mental symptoms were observed 
in 56 (47 per cent.), were early mani- 
festations in 14 patients (12 per cent.), 
and the first sj'mptom in 3 patients ( 2 J 2 
per cent.). Mental symptoms in cases of 
subtentorial tumor were much milder 
and less complex than those in cases of 
supratentorial tumors. In explanation of 
the great variation in the incidence of 
mental symptoms reported in brain 
tumor, Kreschner and his associates re- 
mark that it depends in part on who 
examines the patient and whether special 
attention is paid as to whether the 
patient presents abnormal mental states. 

I. N. Wolfson ( Psychiatric Quart. 
10:5 (Jan.) 1936) has reviewed the 
literature with reference to mental symp- 
toms and brain tumor and reports 2 
personal cases in which they were the 
most prominent and, in 1 case, practically 
the only focal manifestation. Incidentally, 
he states that Kinnier Wilson believes 
that the localizing value of mental symp- 
toms in cases of cerebral tumors is prac- 
tically nil. He (Wilson) looks upon the 
likelihood of the occurrence of mental 
symptoms as dependent upon the re- 
lationship of the tumor to the two chief 
associational systems of the cerebrum, 
i. e,, the corpus callosum and the in- 
ferior longitudinal fasciculus. This sub- 


ject i.~ t. coin] ■If .X and the thffjries too 
^ari'-n- t< • make lurti.i-r detailed di-cu-- 
rii<n profitable. i:ran<li-r i- (jiioted a? 
-ayiiig li:at tlie tumor tnerely determines 
the onset of what was a latent cliaracter- 
istic in the indi\ irltial. 

B, J. Alpers cj. Xerv. and Ment. 
Dis. .'S4:621. 1936 on the ba?i> of 
recent oloervations. defines the mental 
s\ndro)nt' which is characteristic of the 
inv< liven ieni of the corpus callo.'-uni 
somewhat more specifically than hithert<‘>. 
He sat's that the mental symptoms in 
callosal tumors are characterized first 
and foremost by inability to concentrate, 
difficulty in thinking, and, above all, as 
shown in both his recent cases, by what 
may be called complete imperviousness to 
stimuli of all sort.s, particularly auditory. 
This is not due to an aphasic difficulty, 
but results partly from lack of attention 
and partly from blocking. Hence, the 
response to questions is irrelevant. The 
changes in personality and psychotic epi- 
sodes which have been described in 
callosal tumors are merely incidental. 
Thej’- result probably from invasion of 
the frontal lobes and from the increased 
intracranial pressure. 

D. W. Hastings (Weekly Roster and 
Med. Digest. 31: 1206, 1936), studying 
25 cases of undiagnosed brain Uanor 
in patients over 40, found 5 which were 
characterized by psychic changes and a 
terminal sudden development of paralysis. 
The mental picture was one of gradual 
loss of concentration and higher intel- 
lectual faculties associated with thick 
speech, confusion and character change.. 
While in the hospital, all these patients, 
developed hemiplegia and died witMm 
a very short period. In all (25) cases, 
the 3 cardinal symptoms of brain tumor 
were absent. 

The modification of behavior conse- 
quent upon cerebral lesions is discussed' 
by K. Goldstein (Psychiatric Quart. 10:- 
586 (Oct.) 1936). This article covers: 
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a wider field than brain tumors, but is 
worthy of a brief citation. In this con- 
nection, he says that the characteristic 
ditterence between the older and the 
more recent orientation in psychopath- 
ology is, it may be said, that the former 
tends to regard the indi\'idual sj'mptoms 
or the individual s\mdromes by them- 
selves, while the more recent point of 
view regards every single phenomenon 
as an expression of the struggle of the 
personality changed by disease with the 
task confronting it. From this angle, 
the problem of the total behavior of 
the patient suffering from brain lesions 
acquires a special significance. He especi- 
ally emphasizes the influence of “cata- 
strophic situations” in their relation to 
the total behavior of the patient under 
given conditions. 

An indirect light on the symptoms of 
cerebral lesions is afforded by an in- 
teresting case of prefrontal lobe extirpa- 
tion reported by S. Ackerly (Am. J. 
Psychiat. 92 : 717 (Nov.) 1935). In the 
patient reported, possibly three-fourths 
of all prefrontal lobe tissue was destroyed 
in removing a tumor in three stages. 
After the first stage, the individual was 
apathetic, dull and showed memory im- 
pairment : after the second stage, she was 
brighter but disoriented, hallucinated and 
irritable (irritation phenomena) ; but 
after the third stage, all these bizarre 
manifestations cleared up at once and 
she was left in normal contact with her 
past as well as present, and with a feeling 
of well-being and an emotional exalta- 
tion. At the expiration of 2 years she 
is normally responsive to anything at 
hand, appears little concerned with any- 
thing remote. Her persistency and per- 
severance seemed to be somewhat 
dependent on this lack of distractability. 
Increased capacity to work without fa- 
tigue, increased sex urges, diminished 
anxiety with free emotional expression 
in general can, the writer believes, be 


conceived as a loosely-knit syndrome. 
Her energy tends toward “quantity” 
production rather than “quality,” though 
she is capable of the latter. The patient 
rates as well as the average American 
by both intelligence and performance 
tests. 

In recent articles White and Kennedy 
express more or less divergent tendencies 
in present-day psychiatry. W. A. White 
(IMent. Hyg. 20: 189 (Apr.) 1936 j 
emphasizes the concept of the organism 
as a whole, implying a recognition not 
only of the continuity of life, but that all 
the steps in the development are related. 
This, he believes, is true not only in the 
physical development, but in the physi- 
ological as well. The concept of the 
unconscious leads to the belief that back 
of what happens to be the focus of the 
attention, lies millions of years of life 
which expresses itself at the psych- 
ological level of development as ten- 
dencies, drives, wishes, instincts. Mental 
and physical symptoms come to be recog- 
nized not as parts, but as relations and 
aspects of an organism which functions 
as a whole. F. Kennedy (New England 
J. Med. 214:1095 (May 28) 1936) 
on his part, recognizes that Freud has 
demonstrated that there is a phylogeny 
of personality, but feels that psycho- 
analysis is one angle of view only. He 
stresses the progress that has been made 
in the study of diseases of the mind by 
the methods of neurology and general 
medicine and makes a plea for continued 
research along these lines. 

G. W. Thomas (Am. J. Psychiat. 93: 
693 (Nov.) 1936) studied the relation 
of psychic factors to rhewmatoid arth- 
ritis. He reminds us that the condition 
has been attributed to emotional shock 
at least since the VII century A. D., and 
that this relationship has been empha- 
sized recently by Millard Smith (1932). 
Thomas also believes that a gi'oup of 
prodromal and concurrent symptoms. 
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are readily recognized a? often flue to 
eniotional disturbances. To determine 
how frequent the occurrence of serious 
emotional disturbance is observed before 
the frank onset of the disease, he studied 
31 patients, without si>ecial selection 
( except as to ability to understand Eng- 
lish). He found in all a “fairly severe” 
emotional disturbance of one kind or an- 
other, which had been present before any 
sign of arthritis. Many of these traumas 
were of a frankly sexual nature; others 
included hysteria of various tyi>es, obses- 
sional neuroses, gastrointestinal disturb- 
ances, etc. 


H. A. and K. A. .S{rt;ncer 

I \'i*w Kngland J .Mt-d. 214: 570 < .Mar. 
VJ t l'.'36,i fouufl p.sychiatric and en<lo- 
crine flisturliances in 22 jier cent, fif 
ca.■^e■> 111 arthritis which they reviewed. 
In this group, psychogenic and endocrine 
disturbance had Ijeen doininrcit l*eff>re 
and during the early stages i .f arthritis. 
He noted a striking similarnx Ik.! ween 
a group tji schizofthrr me and arthritic 
patients. The object of each i^ to escape 
reality. The schizoi>hrenic achieves this 
by the mechanism of phantasy or dream 
state in its variations ; the arthritic, by 
somatic or physical {>athways through 
functional disability. 


SCHIZOPHRENIA 

By F. J. Bracel.and, M.D., and D.W. H.vstings, M.D. 


Treatment by Insulin Shock 
Therapy . — One of the most important 
lines of psychiatric investigation to be 
brought to light in recent years is the 
introduction of insulin shock therapy in 
the treatment of schizophrenia by !M. 
Sakel (Deutsche, med. Wchnschr. 56: 
1777 (Oct. 17) 1930; “Neue Behand- 
lungen der Schizophrenic,” Vienna, M. 
Perels, 1935). Quite by accident, he 
observed a change in the mental status 
of some patients who, while under in- 
sulin treatment for morphine addiction, 
inadvertently went into shock. He then 
began to work with psychotic patients 
and as he says, “It was at this time that 
insulin treatment was changed to hypo- 
glycemic shock therapy.” The work 
was initiated in 1928, -but he did not 
begin to publish it until 1933. In the 
interim he had noted some rather marked 
results and was encouraged to go on. 
New disciples appeared, notably Muller, 
of Bern, Switzerland, who also reported 
favorably on the therapy, particularly 
in cases of schizophrenia which hereto- 
fore had been considered hopeless. 


The w<jrk soon gained favor in this 
country and was accelerated by the re- 
ports of B. Glueck (New York State J. 
Med. 36:1473 (Oct. 15) 1936), J. 

Wortis (J. Nerv. and IMent. Dis. 84:497 
(Nov.) 1936). and the group at Wor- 
cester State Hf^spital under the direction 
of Hoskins. 

Sakel himself was invited to America 
to lecture and discuss his treatment, and 
gave a six-weeks’ course of instruction 
to ]>h\'sicians of New York State at the 
Harlem Valley State Hospital. 

Sakel and others w'ho are working 
with this therapy make no claims, but 
simply state their observations conducted 
over varying periods of time and 
chronicle their results. There is little 
or nothing known of the actual physi- 
ology underlying the treatment ; thus far 
the results are entirely empirical. 

Peculiarly enough, the paranoid type 
of schizophrenia, which has heretofore 
been considered to have the gravest 
prognosis, apparently responds most 
favorably to the shock therapy. Cata- 
tonics, who had usually been regarded 
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as the most favorable from a prognostic 
angle, have not fared so well. 

Most observers agree that the most 
favorable candidates for this treatment 
are those patients who have been ill 
less than a 3 -ear and a half, and pref- 
erabh- less than 6 months; Sakel even 
goes so far as to state that he believes 
the recover 3 - rate in the latter group 
approximates 80 per cent. 

The therap 3 ' is divided into 4 phases : 

1. Introductory Phase . — The patient 
is gradually given a dose of insulin sufifi- 
cientl 3 - large to produce coma. The 
dosage usually starts at 20 units and is 
advanced 10 units dail 3 ’ until the '‘coma 
dose” is reached. Some patients need 
as little as 20 units, others as high as 
300 units or over to produce coma. 
When the “coma dose” is established, 
the patient is then in phase 2. 

2. Shock Phase . — The patient is dail 3 ’' 
put into insulin shock with the exception 
of Sunday. The shock or coma is per- 
mitted for 30 to 60 minutes on the 
average. It is generally found that 
once the coma dose has been reached, 
that dosage ma 3 " be gradually reduced 
(often by one-third) and still produce 
coma or shock. Phase 2 lasts 6 to 8 
weeks in the usual case. 

3. Rest Phase . — This is merely the 
Sunday day of rest and runs concomit- 
antty through the other phases. 

4. Transition Phase . — ^After the shock 
phase has continued long enough (in 
the opinion of the physician in charge), 
the patient is gradually weaned from 
insulin b 3 ' a daily reduction of the dose. 
This reduction is done generally in about 
5 or 6 days. 

The clinical improvement in the dis- 
ease develops during the shock phase. 

In the presence of such large doses of 
insulin, attention must be paid to the 
diet. The shock is interrupted by intra- 
venous glucose or sugar solution by 
stomach tube. Sufficient carbohydrate 


must be given to cover the amount 
of insulin administered. It will be re- 
membered that 1 unit of insulin requires 
2 grams of carbohydrate, and the diet 
is calculated accordingl 3 -. Various re- 
finements in the original dietary regime 
are being made. 

The possibility of catastrophe should 
be constantly borne in mind. Convulsions 
are the most alarming and dangerous of 
the symptoms noted. "After-shock,” i. e., 
a recurrence of hypoglycemic symptoms, 
several hours after cessation of the daily 
treatment, is another danger. 

There have been 4 fatal cases reported, 
several from “after-shock” and 1 from 
acute heinorrhagic pancreatitis. 

A physician must be in constant at- 
tendance during the hours of treatment. 
Nurses are arranged so that one nurse 
watches only 2 patients. Therapy is 
best carried out in a separate section 
of the hospital, which is kept quiet and 
darkened, the better to facilitate coma. 

Except for scattered reports concern- 
ing small groups of patients, no statistics 
are available except those of Sakel, as 
previously mentioned. The consensus 
of opinion is that the results are gratify- 
ing. It is too early to set forth lavish 
claims. One thing, however, is certain, 
and that is that the treatment is aimed 
at an illness which has heretofore proven 
to be most resistive to any form of 
therapy. The mere fact that it has helped 
even a small number of schizophrenics 
makes it imperative that it be investi- 
gated carefully and the results pains- 
takingly tabulated. 

[Editorial Comment. — The Com- 
mittee on Public Education of the Amer- 
ican Psychiatric Association has con- 
sidered it worth while to issue a public 
statement on the present status of the 
use of insulin shock treatment for schizo- 
phrenia. The following statement is made 
with the approval of all of the members of 
the Committee and also of the Pressidf^nt 
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of the *\merican Psycliiatric A^srxriation. 
C. Macfie Caaiphell, professor of p-^y- 
chiatry in Harvard University ( J. AI. 
A. 108:560 (Feb. 13 j 1937)': “The 
impression that there never has been and 
is now,” sa 3 -s the statement, “no treat- 
ment for dementia precox, except 
through insulin therapy, is entirely er- 
roneous. While dementia precox has 
a less favorable outlr^ok than man\' other 
forms of mental illness, much has been 
done and there are many forms of ther- 
apy- each promising something. It is 
hoped, and may prove to be a fact, that 
the so-called insulin shock treatment for 
dementia precox will find a useful place 
among the forms of treatment for de- 
mentia precox, but its exact value has 
3 ’et to be determined and it can be 
definiteh’ stated that it is not a specific, 
nor by any means a cure for all cases 
of dementia precox. It would be a 
source of regret should the insulin 
shock treatment be a means of holding 
out a false hope to the families of the 
tens of thousands of sufferers from 
dementia precox when this hope most 
certainly cannot be widely realized with 
present day knowledge of insulin ther- 
apy. It is, however, at the present time 
receiving careful study in the New York 
and Massachusetts State Hospital sys- 
tems, Bellevue Hospital, New York, and 
other scientific centers, but it should not 
be undertaken except by those adequately 
trained to meet the dangers connected 
with the treatment.” 

In an Editorial (J. A. M. A. 107: 
1720 (Nov. 21) 1936), the work of 
Wilson is discussed. Present opinion in- 
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rlicates that ihj- Trealiiient -h* iiild be em- 
ployed primariU- in llie earb ca-'t*'.. 
akl'iUijob ca^e.■> < >f long duration -ome- 
times .^how •^ati'^facturv' re.-ult-. 1 lie 
treatment consist.'; in giving the jiatieiit 
a .series of doses of in-ulin. as a re-ult 
of which he fall» into a .state of lupo- 
glvcemia. The injections are continued 
at frequent intervals until the desired 
result is ribtained. .V;, a rule, the first 
dose is from 15 to 30 units of insulin 
intramuscularh'. given at 7 a. m., with- 
out previous fofKl. The amount is in- 
creased b\- 5 to 10 units dail\’ until a 
dose is reached to which the patient 
reacts with what is known as “insulin 
shock.” The most important symptoms 
of satisfactorj- shock are sweating, 
hunger, brad\'cardia. epileptiform attacks, 
low temperature, salivation, mental 
changes and coma. If it is desired to stop 
the shock before the patient has gone 
into coma, from 150 to 200 grams of 
dextrose in tea or water ma\- be given. 
Dextrose ma\' be administered also b\' 
nasal tube or bj* intravenous route. The 
degree of response to treatment can- 
not be prophesied on clinical grounds. 

Survey’ of the various theoretical ex- 
planations advanced for the success of 
this treatment reveals no solid ground 
of physiologic or pathologic proof, and 
the real mechanism underlying the symp- 
toms and changes that have been ob- 
served remains unknown. Wilson points 
out that the treatment is neither too 
dangerous nor too unpleasant to exclude 
it as a means of treating the serious dis- 
order known as schizophrenia,] 
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By CoxRAD Berexs, M.D., and JosjaxiA Zxjckermax, B.S., M.D. 


CHOROID. — S yJkfJPji THE TI C 
OPHTHALMIA. — It is pointed out by 
A, C. Woods (Am. J. Ophth. 19:100 
(Feb.) 1936) that in sympathetic 
ophthalmia the exciting and the S 3 nn- 
pathizing eyes present exactly the same 
underlying histological picture. 

S 3 "mpathetic ophthalmia is character- 
ized b^" infiltration of the uveal tract, 
particularU^ of the choroid, with round 
cells, epitheliod cells, and giant cells. 

A characteristic change in the pigment 
epithelium is the formation of nodules 
of proliferating pigment epithelium with 
pigment phagocytosis, known as Dalen- 
Fuchs nodules. 

Blood changes are not diagnostic nor 
prognostic in this condition. 

Treatment. — With regard to treat- 
ment, Woods {Ibid.') points out that 
(1) early enucleation of the injured 
eye is a proved preventive measure, but 
is not an absolute guarantee against 
the development of sympathetic ophthal- 
mia. It may develop from 2 weeks to 
2 months after enucleation. Enucleation 
within a period of 2 weeks after injury 
is almost a certain preventive measure 
against sympathetic ophthalmia. (2) 
Maximum dilatation of the pupil is 
extremely important to prevent occlusion 
of the pupil. (3) Sodium salicylate 
as advocated by H. Gifford (1 grain 
— 0.06 Gm. — per pound of body weight” 
daily in divided doses, with sodium 
bicarbonate) is valuable. (4) Non- 
specific protein therapy is recom- 
mended, particularly diphtheria anti- 
toxin. Twenty thousand units is given 
intramuscularly at daily intervals for a 
period of 1 week and if the ocular con- 
(702) 


gestion subsides, it is continued at 
weekly intervals for several weeks. If 
the congestion does not subside, the 
daily injections are continued until im- 
provement results or symptoms of an- 
aphylactic reaction develop ; then they 
are given at weekly intervals in divided 
doses. (5) Desensitixation with uveal 
pigment has been used with some satis- 
factory results. 

Heat locally is of little value. The 
prognosis is favorable in 66 per cent, 
of the cases when treatment is begun 
in the early stages of the disease. 

B. Samuels (Arch. Ophth. 15 : 59 
(Jan.) 1936) recommends enucleation 
rather than evisceration in sympathetic 
ophthalmia, in order to remove exten- 
sions which may have taken place into 
the emissary vessels in the sclera. If the 
intraocular tension is high, repeated 
paracentesis should be performed be- 
yond the limbus, because the cornea is 
the only structure which is free from 
inflammation . 

COLOR VISION. — Zuckerman be- 
lieves that the following data will assist 
in distinguishing between acquired and 
congenital color blindness : 

In acquired color blindness : ( 1 ) 

Trauma or disease of the retina, optic 
nerve, or visual pathways is usually 
present, (2) The patient has noticed 
that his vision for color has failed- (3) 
Impairment of central and peripheral 
vision and of the light sense are usually 
present. (4) Only one eye may be 
affected. (5) Color vision may be absent 
only centrally (central scotoma) while 
present peripherally. 
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LOHf/cnital color blindness may be 
diagnosed qualitatively by the following 
tests ; (It Xagel’s colored cards. ( 2 > 
Ishihara. ( 3 ) Thomson’s lantern. ( 4 } 
Xagel’s anomaloscope. (5) Ferree and 
Rand acuity lantern. 

Color blindness may be measured 
quantitatively b\- : (1) Determining the 
smallest visual angle at which the color 
of an object may be recognized. (2 ) 
Determining the color threshold and 
minimum difference of distinction of 
colors. (3) Wolffberg’s diagnostic color 
apparatus. 

There is no treatment for color blind- 
ness, but spectacles in which red-free 
filter glass is attached to the upper part 
of the spectacle lens may be tried. A 
red traffic light when viewed through 
the red- free segment will appear black. 

CON J UNCTIVA— PARI- 
NAUD’S CONJUNCTIVITIS. — - In 
a report of 2 cases, H. D. Lamb (Am. 
J. Ophth. 19 : 571 (July) 1936) found 
that histologic changes, including the 
presence of leptothrix, support Verhoeff’s 
conclusions concerning the histopath- 
ology, which are as follows : Parinaud’s 
conjunctivitis consists of a focal area 
of necrosis, 0.3 mm., or larger, beneath 
the epithelium on the surface. This is 
packed with endothelial leukocytes, con- 
taining broken-down chromatin granules. 
Eosinophilia of 4 per cent, was found 
in both cases. A solution of silver 
nitrate from 0.25 per cent, to 1 per 
cent., copper sulphate stick, holocaine 
and hyoscine ointment have been used 
locally. 

PLASMOMA. — ^Four cases of plas- 
moma of the conjunctiva are reported by 
J. Pallares Lluesma (Arch, de oftal. 
hispano.-am. 36:61 (Feb.) 1936) in 
patients with trachoma. Microscopic 
study of excised conjunctiva revealed 
plasma cells and connective ^d hyaline 
tissue. He recommends excision, scari- 
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fication of the granules f'>ll<.'Wed by 
the in^tillatii n tu' -ulution^ rif cyanide 
of mercury ( 1 : 5U0 to IrlCX^KJi and 
of copper sulphate. 

TRACHOMA.— £f/oiogy.—R. W. 
Harrison and L. A. Juliauelle < Am. J. 
Ophth. 19:118 (Feb.; 19.36 1 investi- 
gated the bacterial flora in 243 cases of 
uncomplicated trachoma, the bacteria 
from diseased eyes which had a similar 
clinical apj>earance, and from normal 
eyes. Xo typical bacteria were found 
and the same bacteria were al.so isolated 
from the normal eyes. They conclude 
that the bacteria cultivable from trachoma 
do not induce experimental trachoma in 
monkeys. 

P. Thygeson {Ibid. 19:649 (Aug. I 
1936) concludes that trachoma is a 
specific communicable disease not caused 
by a specific bacterium nor by repeated 
infection with ordinary conjunctival 
bacteria, but by a filtrable virus. This 
virus is probably' relatively large and 
may be identical with the elementary 
bodies of Prow'azek and Halberstaedter. 

Treatment. — L. L. Krakhmalnikov 
(Sovet. vestnik oftal. 8: 106, 1936) re- 
ix>rts that the follicles are destroyed and 
the infiltration in the conjunctiva and 
tarsus is diminished in the acute stages 
of trachoma by repeated massage and 
expression of the follicles with a 
Desmarres lid elevator. Expression 
should be repeated every 10 to 15 days. 

A. F. Lenzen and H. S. Gradle (Am. 
J. Ophth. 19:665 (Aug.) 1936) report 
that only 54 of 900 cases of trachoma 
resisted treatment massage with chaul- 
moogra oil and a solution of oxy- 
cyanide of mercury 1 : 50(X) together 
with surgical correction of complica- 
tions from 4 to 12 months of active 
treatment were usually required to bring 
about a quiescent stage. Relative freedom 
from scarring and complications justified 
the additional time required. 
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-\cute symptoms subsided in 2 weeks 
in 38 of the resistant cases after treat- 
ment with quinine bisulphate. The 
treatment was continued for from 2 to 
12 months. Treatment with quinine 
bisulphate is recommended because it 
is efficacious and results in only slight 
scarring and few complications. 

From results obtained in the treat- 
ment of trachoma with subconjunctival 
injections of trachocid (bee virus), A. 
Lobel (Klin. iMonatsbl. f. Augenh. 96: 
374 (iMar.) 1936) concludes that this 
virus is reliable, efficient, nonirritating, 
and painless. In his series of 11 cases 
complicated by involvement of the 
cornea, about 10 or 15 injections were 
adequate. 

CORNEA, DISEASES OF.— 
Treatments — Good results by the local 
use of quinine in some diseases of the 
conjunctiva and cornea are reported by 
E. Selinger (Arch. Ophth. 15 : 31 (Jan.) 
1936) . Quinine is bactericidal, astringent, 
and mildly anesthetic. A 10 per cent, 
aqueous solution or 2 or 4 per cent, 
ointment is effective in old corneal opaci- 
ties, trachoma, interstitial and disciform 
keratitis. 

KAYSER-FLEISCHER RING IN 
WILSON’S DISEASE. — Four cases 
of the Kayser- Fleischer ring in Wilson’s 
disease, one of which was associated 
with microcephaly, are reported by L. 
Bothman and D. E. Rolf (Am. J. Ophth. 
19:26 (Jan.) 1936). Three were cases 
of Wilson’s disease, although enlarge- 
ment of the liver and impaired liver 
function were absent. The fourth was 
associated with microcephalus in a girl 
8 years of age whose brother’s case is 
included in this group of cases. They 
point out that not only has the Kayser- 
Fleischer ring never been observed in 
such a young patient, but that it has 
never been reported associated with 
microcephalus . 


The Kayser-Fleischer ring consists of 
a band or a brownish-green ring of 
pigment from 1 to 2 mm. wide. The 
pigment lies in Descemet’s membrane 
adjoining the limbus. The condition is 
bilateral. 

The symptoms of Wilson’s disease 
are as follows : rh 3 dhmic tremor of the 
extremities, body and head, hypertonia 
with hardness and rigidity of the muscles, 
contractures of the extremities (which 
may simulate bilateral hemiplegia), dif- 
ficulty in articulation and swallowing, 
drooling of saliva, anorexia, atrophy, 
emaciation, psychic or mental changes 
with dementia, and the absence of pupil- 
lary anomalies, ocular palsies, or 
nystagmus. 

The disease ends fatally in from 2 to 
4 years. Treatment is useless. 

In the classical type of Wilson’s dis- 
ease the liver is involved. 

KER ATITI S.— Etiology. —During 
a period of 2 years D. Rankine (Brit. 
M. J. 2 : 6 (July 4) 1936) observed 1598 
cases of keratitis produced by artificial 
silk. The symptoms consist of blurring 
of vision, halos, a sensation of grittiness, 
photophobia, lacrimation, blepharospasm, 
dull aching at the back of the eyes, and 
headache. More severe cases presented 
superficial desquamation of the corneal 
epithelium and circumcorneal injection; 
the breath was suggestive of onions. 
The onset of the attack frequently oc- 
curred not immediately after exposure 
but on the next day. Treatment con- 
sisted in removing the patient from the 
spinning room or acid house to quarters 
with better ventilation. Cocaine (0.5 
per cent.) in zinc ointment was used 
locally. Two 8-hour exposures were 
usually necessary to produce symptoms. 
Some cases were due to thioformalde- 
hyde which is produced at one stage in 
the process of manufacture. 

A. Magitot, H. Tille and Dubois- 
Poulsen (Ann. d’ocul. 173 : 1 (Jan.) 
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1936 I state that intranasal rlisea>e may 
prrjduce keratitis either by serving as a 
focus of infection, or by producing 
trophic disturbances of the cfjrnea from 
irritation of the nasal nerve by intra- 
nasal pathologic conditions. After co- 
cainization or cauterization of the 
inferior turbinate, improvement of the 
corneal condition often results. Some 
types of follicular conjunctivitis respond 
to treatment of intranasal disease. 

Treatment. — J. Green (Am. J. Ophth. 
19:16 (Jan.) 1936) agrees with the 
views of Ewing and Allen that the cause 
of bullous keratitis is disease or altera- 
tion of Bowman’s membrane. He ex- 
cised Bowman’s membrane in 2 cases. 
As a result of this procedure the newly- 
formed epithelium became adherent to 
the substantia propria. 

A. Linksz (Kllin. Monatsbl. f. Augenh. 
96:233 (Feb.) 1936) describes a new 
method for the treatment of parenchy- 
matous keratitis resulting from con- 
genital syphilis. In 7 cases he obtained 
rapid and practically perfect clearing 
of the opaque cornea by Schiek’s in- 
traocular autohemotherapy. 

F. Stocker (Schweiz, med. Wchnschr. 
66:335 (Apr. 4) 1936) reports that 
he obtained cures in 3 cases of super- 
ficial punctate keratitis by administration 
of vitamin A. 

MEGALOCORNEA. — M. U. 

Troncoso and I. E. Givner (Am. J. 
Ophth. 19:549 (July) 1936) point out 
that megalocornea, a hereditary disease 
of adults, is bilateral, and presents en- 
larged cornea, deep anterior chamber, 
iridodesis, and a tendency to the forma- 
tion of cataract. They found that only 
the cornea and scleral limbus were in- 
volved in the apparent overgrowth; the 
other parts of the eye were only stretched 
to conform with this overgrowth. 

CORNEA PLANA.— Cornea plana 
is a condition in which the radius of 
curvature of the cornea is the same as 


that of tile eyeball. H. Barkan and 
1£. Borley (Am. J. <Jphth. 19:307 
I Apr. ) 1936 I report 3 ca-te- in 1 family. 
-\n indistinct corneal opacity which ex.- 
tended from the limbii?- into the corneal 
tissue I descrilKid by Wilber Swett » was 
present in 2 cases. They believe that 
cornea plana i^^ a hereditary and familial 
developmental anomaly of tlie anteri«tr 
mesodermal .segment of the eyeball. In 
cornea plana the anterior bulbus and 
cornea are flat and the angle at the junc- 
tion of the cornea and sclera is absent. 
Embryotoxon (arcus juvenilis) is usually 
present. Cornea plana is considered a 
dominant, inheritable characteristic. 

CORNEAL ULCER, SERPIGEN- 
OUS. — Treatment. — W. Griiter (Klin. 
Monatsbl. f. Augenh. 95:605 (Xov. ) 
1935.) concludes from his experiences 
in the treatment of serpigenous ulcer 
and ocular herpes that short-wave 
radiation is superior to diathermy. 
Heating of the tissues inhibits the 
growth of bacteria and increases local 
metabolic changes. 

H. Schmelzer (Alunchen. med. 
Wchnschr. 82:1906 (Nov. 29) 1935) 
expresses the opinion that in the initial 
stages of serpigenous ulcer, cauterization 
is contraindicated. Optochin or a solu- 
tion of zinc sulphate or tincture of 
iodine should be applied to the ulcer. 
Electrocoagulation is indicated in the 
advanced stages. 

EYE. — DIAGNOSTIC METH- 
ODS. — Miotics . — M. Wilenkin (Klin. 
Monatsbl. f. Augenh. 96:84 (Jan.) 
1936) adv'ocates the use of a new miotic, 
doryl, for cases in which pilocarpine is 
not tolerated or is no longer effective. 
In 28 cases (19 glaucomatous and 9 
normal persons) 5 drops of doryl were 
instilled within 5 minutes in one eye (the 
fellow eye serving as a control). Ex- 
amination showed that the intraocular 
tension decreased for 1 hour and then 
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rose, resembling the actii >n o£ pilocarpine. 
Ma.ximal miosis lasted 6 hours in 8 
case«. and at least 20 minutes in every 
ca^e. 

Ophthalmology in Neurological 
Diagnosis. — E. Hartmann has studied 
chronic arachnoiditis of the cisterna 
chiasmatis. Arachnoiditis is a serous 
meningitis associated with a rapid or 
slowly developing increase in intracranial 
pressure. Symptoms suggestive of 
suprasellar tumor are simulated when 
arachnoiditis develops in the cisterna 
chiasmatis, around the chiasm and the 
intracranial portion of the optic nerve. 
History often reveals chronic infection 
of the nose and phar 3 ^nx, cranial trauma 
or syphilis. The field defects in arachnoi- 
ditis seldom present definite bitemporal 
hemianopsia. The fields are more regular 
and occasional^ present binasal defects 
and usually' large central scotomas. Al- 
though the postoperative visual result is 
improved in only 50 per cent, of cases, 
surgical intervention followed by 
x-ray therapy and intravenous injec- 
tions of sodium iodide for a period 
of several years is advisable. 

Traumatic Subdural Hemorrhage. 
— Hartmann directs attention to the 
development of symptoms simulating 
intracranial tumor several months or 
years after an insignificant trauma of 
the skull : cortical irritation, intracranial 
pressure, papilledema and paralysis of 
the sixth nerve. X-ray may reveal a 
subdural hematoma on the surface of 
the parietal, frontal, or temporal lobes. 
Surgical results are satisfactory. 

Hartmann has investigated tottic pupils 
and absent tendon reflexjes (Adie’s syn- 
drome) which presents an Argyll- 
Robertson pupil not due to syphilis. 
The pupil reacts to light after a few 
minutes exposure to strong light and 
secondary dilatation is also slow. The 
pupil reacts to accommodation-converg- 
ence slowly and increases and persists 


after accommodation-convergence hgs 
ceased. The pupils are usually dilated. 
The blood and spinal fluid Wassermann 
reactions are negative. 

Perimetry. — J. Foster (Tr. Ophth. 
Soc. U. Kingdom 55 : 305, 1935) be- 
lieves that alteration in the shape of the 
color fields is of slight significance when 
the field for white is altered. 

Phyto pharmacological Method. — 
D. I. Macht (Am. J. Ophth. 19:324 
(Apr.) 1936) employs the following 
phytopharmacological method to study 
blood sera quantitatively : Seeds of 
lupinus albus are kept overnight in a 
beaker containing tap water. The next 
morning they are planted in finely 
divided moist sphagnum moss, then 
placed in the dark at room temperature. 
Seedlings, with roots measuring from 
30 to 45 mm., are ready for experi- 
mentation on the third or fourth day. 
The length of the roots is measured 
with a millimeter rule and the seedlings 
are placed in an upright position in hard 
glass tubes containing the solutions to 
be studied. Controls are used. Other 
seedlings are placed in Shive solution 
containing 1 per cent, of normal or 
pathologic blood serum. The control 
seedlings and those in the various solu- 
tions are placed in the dark and in- 
cubated at a temperature of from 16 
to 18 degrees C. for 24 hours. The 
length of the control seedlings and of the 
others is measured before and after the 
experiment. The increment in length of 
the roots of the seedlings in blood sera 
divided by that of the seedlings in the 
control solution gives the phytotoxic 
index. Human blood gives an average 
phytotoxic index of from 70 to 75 per 
cent. 

Macht has found that the phyto- 
pharmacological method is useful in the 
differential diagnosis of pemphigus and 
trachoma. In both conditions a systemic 
toxemia is evidently present which can 
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be dcnionsitrated by special phyt' •- 
pharmacr.logical nieth(xls. 

Polarized Light. — ]. D. ]M. C nrdell 
(Tr. Ophth. Soc. U. Kingdom 55 : 158, 
1935 ) advocates the use of an ophthal- 
moscope which makes use of Nicol 
prisms to obtain polarized light. Polar- 
ized light eliminates corneal reflexe.'s, 
permits a clear view of the macula 
through a small pupil, and facilitates 
ophthalmoscopic examination even when 
corneal and lenticular opacities are 
present. 

UNTOWARD EFFECTS OF 
PLASMOCIDE. — S. V. Savelev 
(Sovet. vestnik oftal. 8:224, 1936) 
reports 19 cases of inflammation or 
atrophy of the optic nerve associated 
with sj'mptoms of toxic encephalitis 
and edema of the brain as a result of 
the administration of “plasmocide” for 
the treatment of malaria. 

TREATMENT. — Radium. — R. F. 
Moore (Tr. Ophth. Soc. U. Kingdom 
55:3, 1935) emphasizes the value of 
radium in the treatment of intraocular 
lesions, particularly bilateral glioma. 
Bilateral sarcoma is practically unknown, 
but in cases in which the only eye or 
the better eye is involved, radium treat- 
ment is indicated if enucleation is 
refused. 

Radon seeds filtered through 0.50 mm. 
of platinum are applied on the surface 
of the sclera, and are held in situ by 
sutures or by interstitial insertion. 

Some of the complications of radium 
therapy are as follows : chemosis ; ex- 
coriation of skin ; loss of eyelashes and 
eyebrows ; xerosis and necrosis of the 
cut edge of the conjunctiva; ulceration 
of the cornea and sclera ; changes in the 
retina, choroid and lens ; contraction of 
the orbital tissues ; and chorioretinitis. 

EYE DISORDERS. — AMBLY- 
OPIA. — Diagnosis. — For the detec- 
tion of malingering, L. Jese (Klin. 


Monat^bl. f. Aiigenh. i Jan. » 

1936 » prr>cce<L as follows: He direct- 
the patient to keep both eye- open, 
lie change.^ the lenses in the trial 
frame (in both tides at the same time. 
A plus 10 D. spherical lens is placed 
before the poor e\e. and a plus l.CtC) 1 1. 
before the good e\e. The vi-ion and 
refraction of the gfiod eye are deter- 
mined by slight changes. The value of 
the lens before the poor eye is gradually 
reduced, while that before the good e\e 
is increased, so that after about 5 
changes the patient has either a correct- 
ing or a piano lens before the poor eye 
and a plus 10 D. lens before the good 
eye. The patient indicates the vision of 
the poor eye with and without glasses 
without being aware that the lenses have 
been “switched.” 

Etiology. — F. Soriano and J. IMal- 
bran (Arch, de oftal. de Buenos Aires 
11:222 (Apr.) 1936) prefer to apply 
the term toxic amblyopia to those cases 
which are inflammatoiy^ and “retro- 
bulbar neuritis” to those which are non- 
inflammatory in origin. They report a 
case of toxic amblyopia which resulted 
from the prolonged use of hair dye 
which contained acetate of lead ; and 
another case in w'hich opaque hair was 
seen roentgenologically. The latter case 
presented bilateral central scotomas, and 
postneuritic optic atrophy. It is prob- 
able that a lead compound had been 
used previously, because the hair dye 
in this case contained only silver. 

S. Y. Lokshina (Sovet. vestnik. oftal. 
8:464, 1936) points out that meth\’l 
alcohol is present in tobacco leaves and 
in prepared tobacco and that it may be 
an important factor in the production 
of tobacco amblyopia. 

Treatment. — H. C. Orr. (Brit. M. J. 
2 : 69 (July 11) 1936) obtained im- 

provement in 3 cases of chronic and 1 
case of acute tobacco amblyopia by in- 
jections of 0.1 Gm. (134 grains) of ace- 
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tylcholine intramuscularly every day 
for a period of 1 month. 

ANISEIKONIA.— According to 
Ames, aniseikonia (incongruity between 
the ocular images of the two eyes) is 
evidenced by the symptoms usually asso- 
ciated with ametropia, impaired or false 
binocular stereopsis, and in extreme 
cases by complete absence of fusion. 

An ophthalmo-eikonometer is used to 
exclude, detect, and measure the amount 
of inequality in the size of the images. 
Iseikonic lenses are employed to mag- 
nify the smaller image so that both 
images on the retina may be equalized. 
Binocular fusion, stereopsis and relief 
from sy’mptoms usually result. 

ASTHENOPIA. — As a result of 
the study of 100 cases of asthenopia, 
S. I. Friedman (Sovet. vestnik. oftal. 
8:110, 1936) found that the incidence 
of astigmatism against the rule was 
high ; that the average size of the angle 
gamma is greater in astigmatism against 
the rule than in astigmatism with tlie 
rule; and that a small amount of astig- 
matism against the rule caused asthen- 
opia and therefore should be corrected. 

CONTUSION. — Sequeiffi. — M. 
Davidson (Am. J. Ophth. 19 : 757 
(Sept.) 1936) discusses the minor 
sequelae of contusions of the eyeball. 
He studied 34 cases in which minor 
contusions had occurred and observed 
the sequelae in the cornea, pupillary re- 
flexes, iris, lens, vitreous, fundus, and 
visual acuity. This has been called the 
anterior-segment traumatic syndrome of 
Frenkel, 

He advocates slit lamp “diapupillary” 
iris transillumination. At a distance of 
25 cm. the slit lamp beam is directed 
into the pupil, having the slit lamp arm 
as close as possible to your head, the 
beam for the plane of the pupil is then 
focused so that it occupies only a por- 
tion of the pupil ; the free portion fur- 
nishes a fundus reflex. This procedure 


brings out even the most minute depig- 
nientations of the iris. 

Brown deposits on Descemet’s mem- 
brane do not form part of the contusion 
syndrome. They are diagnostic of iritis 
and uveitis. D-shaped traumatic mydri- 
asis is the most frequent sequel of con- 
tusion of the eye. The pupil becomes 
sluggish to all reactions. Davidson pre- 
fers the term traumatic iridoplegia, be- 
cause not only the sphincter but the 
dilator is involved. 

Singl,e or multiple, confluent, round 
or irregular lesions of the root of the 
iris may be radial without involving the 
sphincter. Dehiscence of the pigment 
layer of the iris is frequently observed. 

Opacities and subluxations of the lens 
occurred in 60 per cent, of the cases. 

Bright red, rather large retrolenticular 
pigment particles occurred in 56 per 
cent, of the cases. Foveal whitish or 
pigment stippling and parafoveal yellow- 
ish or slightly pigmented small patches, 
and lesions at the periphery of the 
fundus which simulate anterior choriore- 
tinitis or atypical retinitis pigmentosa 
occurred in 58 per cent, of the cases. 

Davidson concludes that the lesions 
are anatomically related to each other. 
They stretch from the root of the iris 
along the equator of the lens, zonule, 
ciliary body, ora serrata, and vitreous. 
In this way they justify the anterior 
segment traumatic syndrome of Henri 
Frenkel. 

Traumatic iridoplegia was the most 
frequent and the most readily demon- 
strated lesion. The other lesions oc- 
curred in about 50 per cent, of all cases. 

DYSTROPHIES, BONY. — A. 
Sorsby (Tr. Ophth. Soc. U. Kingdom 
55:499, 1935) discusses the ocular 

lesions which occur in bony dystrophies. 
He advocates Waardenburg’s classifica- 
tion of cranial deformities. Oxycephaly 
presents 3 other clinical varieties, acro- 
cephalosyndactyly (Apert), craniofacial 
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dvaostosis (Crouzon t, and hypertelriris, 
i. e., abnormal distance between two 
similar organs ( Oreig i . The ricular 
lesions associated with digital abnormali- 
ties are: (1) arachnodactyly ; (2) syn- 
dactyly with aniridia : ( 3 ) polydactyly 
with retinitis pigmentosa ; ( 4 ) Lawrence- 
Moon-Biedl syndrome : ( 5 ^ brachydac- 
t\'ly with microcornea; (6) lobsterhand 
with aniridia; (7) dystrophy of hands 
and feet with macular coloboma. 

HEADACHE. — Etiology. — In a 
discussion of headache from the point 
of view of the ophthalmologist, \\’. H. 
Crisp (Am. J. Ophth. 19:93 (Feb.) 
1936 j states that according to H. Camp- 
bell, headache might arise in any of the 
following structures: (o') the brain; 
(&) its membranes; (c) the skull 
bones, including the mucous membranes 
which line the nasal and mastoid sin- 
uses; and (tf) the scalp. Headache is 
usually due to several causes. Frontal 
and parietal headaches or aches in and 
around the eyeball are usually charac- 
teristic of eyestrain, but occipital and 
nuchal pains are also frequently symp- 
tomatic of eyestrain. Headache due to 
eyestrain comes on during use of the 
eyes for close work, or for distance, as 
in watching a theatrical performance or 
in driving. 

Although headache which occurs in 
the morning, or during the night, does 
not usually arise from eyestrain, in 
some cases it may result from eyestrain 
of the previous day. 

Headaches may also be caused by en- 
cephalitis, intracranial tumor, meningitis, 
cerebral arteriosclerosis, sinusitis, ne- 
phritis, toxemia of tuberculosis, general 
fatigue, and errors of refraction (low 
errors of myopia, myopic astigmatism, 
and undercorrected hyperopia). 

Uncorrected hyperopia, astigmatism, 
or improper correction may produce re- 
flex symptoms such as nausea, vomiting. 


7*.i9 

<Iizzines.', inability to concentrate, and 
ix;culiar sensations in the head. 

Headaches may result from faulty 
habits of reading, c.g., rajiid reading, 
reading in the jirebence of distraction, 
faulty angle or improper distance of the 
reading material. 

Headacite may also be cau.sed by ir- 
regularities or indiscretions in diet, dis- 
orders of digestion, chronic gastrointes- 
tinal disease, allergic reaction, alcohol, 
tobacco, and b}- disturbances of digestion 
resulting from fatigue and emotional dis- 
turbances. 

Migraine is usually regarded as "a 
parox^'smal affection comprising severe 
unilateral headache, preceded by visual 
phenomena and followed f>y nausea and 
vomiting.” but Critchley and Ferguson 
state that the diagnosis may still hold 
good even if any one or even any two 
of these classical symptoms are absent. 
-Vllergy and heredity are factors in the 
production of migraine. Heredity may 
be evidenced by a family history of 
asthma, eczema, hay fever, urticaria and 
migraine or specific sensitivity to some 
particular substance. 

HEMIANOPIA. — In Brain Tu- 
mors. — T. H. Johnson (Am. J. Ophth. 
19 : 823, 1936) interprets his findings in 
49 cases of homonjunous hemianopia in 
verified cases of brain tumor, as follows : 
(a) a lesion at some point posterior to 
the chiasm produces a complete or sec- 
toral homonymous field defect; (Z?) in 
lesions of the temporal lobe crescentic 
defects occur as frequently as quadri- 
sectoral defects and the majority of the 
hemianopic defects are incomplete, (c) 
In lesions of the occipital and frontal 
lobes, complete hemianopia is more 
frequent. 

INJURIES.~C. Berens points out 
that not only scars of the cornea result- 
ing from injury or disease but opacities 
in the lens resulting from slight injuries 
frequently clear up entirely after a long 
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period r*i time. In cases which present 
multiple foreign bodies of the cornea, it 
is not advisable to attempt removal of 
many at one time. 

L. Jese (Klin. IMonatsbl. f. Augenh. 
96:110 ( Jan. ) 1936) describes some 

rare eye injuries : I ) A kick over the 
left e\^e resulted in an abscess of the 
orbit. Incision revealed the presence of 
a shoe nail and pus. ( & ) A tumor below 
the right upper orbital margin revealed 
an awn of wheat. It had perforated 
the conjunctiva and had migrated into 
the orbit. ( c ) In a patient with lagoph- 
thalmos the eye was lacerated by the 
teeth of a rat. The eye healed, but 4 
years later enucleation was performed to 
relieve painful phthisis bulbi. ( d ) Two 
caterpillar hairs were seen in the stroma 
of the cornea of an eye which had been 
struck with a stone. x\fter surgical re- 
moval, microscopic examination revealed 
bombyx hairs with hooks and a brown 
medullar)’’ cavity. Good vision resulted. 

Asthenopia. — V. Wescott (Am. J. 
Ophth. 19:385 1936) points out 

that the discomfort and fatigue experi- 
enced in reading as a result of an injury 
to the head are not due to loss of ac- 
commodation. Sixty-five per cent, of 72 
patients \vho had sustained injury to the 
head had a normal accommodative 
power. Although fracture may be ab- 
sent, injur>' of the brain tissue may be 
present. He concludes that a disturb- 
ance in the organization of the function 
of reading, not a loss of accommodation, 
is responsible for the discomfort experi- 
enced in reading, following injury to the 
head. 

Cranial Trauma . — ^Aubineau (Ann. 
ocul. 173:205 (Mar.) 1936) points 
out that a commotional subjective syn- 
drome may appear in cases which pre- 
sent no demonstrable damage following 
cranial trauma accompanied by loss of 
consciousness. The syndrome may re- 
sult from microscopic lesions in the 


brain, corticomeningeal adhesions, vaso- 
motor disturbances, alterations of the 
cerebrospinal fluid, or from other obscure 
causes. The disturbances may be (a) 
visual, e. g., vertigo and displacement 
of objects may be produced by physical 
exertion or by a change in the position 
of the head; (&) asthenopic, e. g.^ 
fatigue and occasionally slight ptosis may 
be produced by fixation. 

NASAL NBRVE SYNDROME— 
Etiology . — Two cases of nasal nerve 
syndrome are described by C. C. Charlin 
(Ann. d’ ocul. 173:25 (Jan.) 1936), 
Neuralgia and ulceration of the cornea 
were the respective predominant symp- 
toms. In both cases relief was obtained 
after the use of tuberculin for diag- 
nostic purposes- The reaction was posi- 
tive. The glands at the hilus of the 
lungs were tubercular. Charlin believes 
that the syndrome was secondary to 
tuberculous toxins. 

MYOPIA— The London Board of 
Education, according to W. S. Knighton, 
recommends admission to sight conserv- 
ation classes of young children whose 
myopia increases 1 D. a year. To arrest 
the progress of myopia the following 
have been recommended : good illumina- 
tion, prevention of excess convergence, 
well-printed reading matter, rest periods, 
constant wearing of full refractive cor- 
rection, general hygienic care, calcium 
and parathyroid therapy, instillation 
of cycloplegic in one eye to relax ac- 
commodation and to dissociate the eyes 
for near work and the empirical ad- 
ministration of tuberculin or anti- 
luetic drugs. 

NASOCILIARY SYNDROME— 

M. K. Soloveva (Sovet. vestnik. oftal. 
8 : 108, 1936) reports a case of Charliris 
nasociliary syndrome in a patient 48 
years of age. The syndrome was char- 
acterized by pain in the eye, epiphora, 
circumcorneal injection, and neuralgia 
localized in the orbit. Relief was ob- 
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tained b}* the application of cocaine and 
adrenalin to the outer nasal wall. 

OTITIS, PURULENT.—H, Tille 
( Rev. oto-neuro-oftal. 11:31 f Feb. l 
1936) discusses tlie ocular mani testa- 
tions in purulent otitis ami its contpli- 
cations. A lesion of the sixth nerve may 
indicate not only a Gradeni^^rv syndrome, 
but also an abscess of the cere1>ellnm or 
an intracranial hypertension. Involve- 
ment of the third, fifth, and sixth nerves 
is found in meningitis or cavernous 
sinus thrombosis. A lesion of the third 
nerve may indicate abscess of the tem- 
poroparietal lobe of the brain. Involve- 
ment of the fourth nerve is rare. In- 
volvement of the fifth nerve may 
indicate anterosuperior petrositis. Papil- 
ledema ma\^ occur as a late complication 
of cavernous sinus thrombosis and ab- 
scess of the cerebrum or cerebellum. 
Because hypertension of the retinal 
arteries always precedes papilledema, 
the fundus should be studied during the 
course of otitis. 

SINUS DISORDERS.— G. Worms 
(Arch, d’opht. 53:207 (Mar.) 1936) 
describes an interesting case of clinically 
undiagnosed suppurative sphenoidal 
sinusitis which produced inflammatory 
hypertrophy of the hypophysis and 
bilateral optic neuritis and resulted in 
death. 

The condition occurred in an adiposogenital 
type of man, 21 years of age, who presented 
bilateral central scotomas followed by reduc- 
tion of vision to 1/100 in each eye within 
6 weeks, concentric contraction of the visual 
fields, dilated and almost paralyzed pupils, 
edematous optic disks, dilated veins and nar- 
rowed arteries. A diagnosis of pituitary tumor 
was made based on the clinical findings and 
the roentgenologically visible enlargement of 
the sella turcica with partial destruction of 
the posterior clinoid processes. The patient 
refused surgical treatment. After radiotherapy 
the headaches decreased but optic atrophy 
with blindness developed within 2 months. 
The patient died from meningitis 6 years 
later. Autopsy revealed adhesions between the 
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Worms i> of the 0]”flnir»n that the sinus 
infection was entirely rc^fK'jnsible for 
tile inflammaterr\ enlargement of the 
hvpoj>hv>is and the bilateral optic 
atrophy. 

SYSTEMIC DISEASES. — OpA- 
tbalmoscopy. — Ophthalmoscopic find- 
ings, according to W. Yater (Am. 
J. hlx^>hth. 19:302 (Apr.) 1936), may 
be divided into 5 groups : ( 1 ) \^ascular 
changes in the retinas and the so-called 
retinitides. This group includes arteri- 
osclerosis, nephritis, hypertension, and 
toxemia of pregnancy. (2) Changes 
which occur in cases of heart disease. 
(3) Changes in anemia, leukemia, and 
purpura hemorrhagica. (4) Changes in 
diabetes mellitus. (5) Changes which 
occur in diseases of the central nervous 
system, 

Yater describes only the first 2 groups, 
(a) Arteriosclerosis is a degenerative 
disease of the blood vessels in which the 
large and medium-sized arteries are in- 
volved. Although arteriosclerosis is not 
a cause of hypertension, it is often asso- 
ciated with it. In arteriosclerosis of the 
retina a reduction in the caliber of the 
lumen of the arterioles and dimmed 
‘Tight reflex^^ are present. Irregularity 
in width or diminution in total diameter 
which occurs in advanced hypertension 
is absent. 

(d) Yater is of the opinion that 
essential hypertension arises from an 
abnormal sensitivity of the vasomotor 
system, probably of the vasomotor 
center in the medulla, so that all ar- 
terioles of the body are affected. At 
first there is hypertrophy of the muscu- 
lar coat of the arterioles ; later, degen- 
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erative changes ( fibrosis of the arteri- 
olar media and adventitia) ; and, finally, 
fibro&is and hyalinization of the intima 
and subintima, as a result of which the 
arteriolar lumina become smaller. The 
changes in the retina are as follows : 
narrowing of the arterioles; an irregu- 
larity of caliber (a definite sign of 
degenerative changes) ; increase of the 
luster of the “reflex stripe” ; arterio- 
venous compression ; increase in length 
and tortuosity of the arterioles ; throm- 
bosed arterioles appearing as thin white 
lines ; thin white lines on the outer 
borders of the arterioles ; and distention 
of the veins. Essential hypertension may 
be associated with so-called retinitis and 
neuroretinitis, due to vasoconstriction 
with reduction in the blood supply pro- 
ducing partial ischemia and stasis. Hem- 
orrhages are common. Small superficial 
hemorrhages are linear and lie close to 
and parallel with the arterioles ; the 
deeper ones are rounded. Hemorrhages 
are due to stasis in the capillaries. 

White or yellow' patches, which may 
be small and pimctate or as large as 
the optic discs, are usually seen be- 
tween the macula and the disc and below 
the disc. “Cotton-wool patches” repre- 
sent areas of edema. These may resorb. 
“Hard,” clean cut patches are probably 
cystoid spaces containing exudates. 
Glistening white deposits in the region 
of the macula are probably fats and 
lipoids. These rarely, if ever, disappear. 

According to Yater, neuroretinitis is 
an advanced stage of retinitis. He be- 
lives that the onset of retinitis and 
neuroretinitis is due to a sudden in- 
crease in the degree of constriction of 
the arterioles. After the hypertensive 
crisis subsides, the changes in the retina 
other than those which are permanent 
may disappear. 

(c) Nephritis . — ^There are 3 main 
groups of diseases of the kidney : (1) dif- 
fuse glomerulonephritis; (2) nephroses 


(tubular degeneration) ; (3) degenera- 
tive vascular diseases. Hypertension is 
rarely present in nephrosis, but is present 
in groups 1 and 3. Neuroretinitis occurs 
late in the course of kidney disease and 
is an early sign of impending death. 
Albuminuria has no relation to retinitis. 

(d) Pregnancy . — The following con- 
ditions may occur during pregnancy : 
night blindness ; retinitis pigmentosa ; 
contraction of fields of vision ; hemor- 
rhagic retinitis of pernicious vomiting; 
eclamptic amaurosis (probably due to 
edema of the visual centers in tlie cere- 
bral cortex) ; and retinal changes in 
cases of toxemia with hypertension (due 
to vascular changes, "viz., a generalized 
arteriolar spasm). The earlier in preg- 
nancy the retinitis appears, the poorer is 
the chance of obtaining a living child, 
and the greater is the danger of perma- 
nent vascular injury. However, there 
are cases in which retinitis does not 
recur with subsequent pregnancies. 

(e) Heart Disease. — Ninety-six per 
cent, of cases of heart disease due to 
hypertension presented changes char- 
acteristic of disease in the retinal arteri- 
oles, particularly in cases in which the 
blood-pressure became normal. The 
retinal findings may indicate the diag- 
nosis. Ninety-two per cent, of cases of 
heart disease due to coronary arterio- 
sclerosis presented retinal vascular 
changes. Fifty per cent, of all cases 
of hypertensive heart disease develop 
coronary arteriosclerosis. 

Yater concludes that retinal arterio- 
sclerosis associated with heart disease 
indicates that the heart disease is due 
to hypertension or coronary arterio- 
sclerosis or both, provided other causes 
are absent. Petechise with white centers 
are seen in subacute bacterial endocarditis. 

THROMBOPENIA. — M. E. 
Parkhamenko (Sovet, vestnik oftal. 7 : 
244, 1935) reports a case in which the 
findings of a hemorrhage in the retina 
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of a man. 25 years of age. led to a 
diagnosis of thrombopenia. The diag- 
nosis was established by examination 
of the blood and by capillaroscopy. The 
hemorrhages disappeared and vision was 
restored after x-ray therapy o£ the 
spleen had been administered. 

TUBERCULOSIS.— Ufagnosfs.— 
F. AI. Meksina ( Sovet. vestnik oftal. S : 
193, 1936) discusses ophthabnotononi- 
etry in the diagnosis of ocular tuber- 
culosis. He ascertained that the intra- 
ocular tension rises 10 to 15 mm. within 
1% to 2 hours after the injection of 
tuberculin, then falls below the original 
intraocular tension 4 hours later, and 
usually lasts 2 or 3 days. The presence 
of glaucoma or detachment of the retina 
interferes with the diagnostic value of 
this reaction. 

Etiology. — The relation between 
scrofulous and tuberculous disease of the 
ej'e is discussed by A. B. Katsnelson 
(Awerbach Jubilee Volume, p. 196, 
1935). He found that 91 per cent, of his 
series of patients with tuberculosis of 
the anterior segment of the eye and 
10 per cent, with tuberculosis of the 
posterior segment, suffered from phlyc- 
tenular conjunctivitis during childhood. 
His findings were the result of his in- 
vestigation of 37 cases of tuberculosis 
of the anterior and 37 cases of the 
posterior segment of the eye. 

VITAMINS. — H. Viallefont and E. 
Diacono (Arch, d’opht. 52 : 723 (Oct.) 
1935) discuss the role of vitamins in 
ophthalmology. They state that vitamins 
A and C are particularly important. 
Lack of vitamin A produces xerosis of 
the conjunctiva, keratomalacia and 
hemeralopia. They report that keratitis 
resulting from trophic disturbances, 
phlyctenular keratoconjunctivitis, and 
other lesions of the cornea which are 
slow in healing have yielded to local 
vitamin A therapy. 


Lack of viia:nin C produces 'cur\y 
witliuut ocular <Iir-txirbanev. but may 
produce recurrent hemorrhage^ in the 
vitreous. 

EYEBALL. — BURNS. — From an 
experimental study of alkali biirtis of the 
e^'eballs of guinea-pigs, D. R. \*inogorov 
and R. Z. Kopit ( Sovet. ve.-.tnik oftal. 8 : 
333, 1936 1 conclude a^ follows : Five 
per cent, solutions produce necrosis of 
the epithelium and endothelium of the 
cornea, and may result in edema of the 
retina and the formation of Greet cysts 
in the ciliary body. Subcapsular cataract 
may result from weak alkali solutions; 
necrosis of the eyelids, conjunctiva, 
cornea, ciliaiy' body, iris and epithelium 
of the lens from strong alkali solutions. 
Descemet’s membrane is resistant even to 
50 per cent, solutions. 

ENOPHTHALMOS.— D. G. Bush- 
mich ( Ibid. 8 : 43, 1936) reports 3 cases 
of enophthalmos associated with retrac- 
tion movements of the eyeball. In one 
case, attempted surgical correction re- 
vealed that the insertion of the medial 
rectus muscle was abnormally far for- 
ward, and that the lateral rectus muscle 
was represented b\" a thin fibrous band. 

EXOPHTHALMOS. — A series of 
cases of exophthalmos associated with 
nervousness and tremor are reported by 
C. Weskamp and C. Alvarez (Ann. 
d’ocul. 173:273 (Apr.) 1936) in which, 
although the basal metabolic rate and 
the pulse rate were normal and no en- 
enlargement of the thyroid gland was 
detected, a fully developed form of 
Basedow’s disease viss present. 

Etiology. — After reviewing the 
literature, E. Kraupa and K. Mendl 
(Ztschr. f. Augenh. 89: 40 (June) 1936) 
find that only 95 cases of intermittent 
exophthalmos have been reported in the 
past 65 years. In Kraupa’s patient the 
eye protruded upon stooping. X-rays 
disclosed 2 f^leboliths which advanced 
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0.5 cm. when the eyeball protruded. 
I’rotrusion results from filling of the 
blood spaces in varices and angiomata. 
It is often associated with pulsation. 

M. Cohen (Arch. Ophtli. 15:457 
(ilar.) 1936; reports 4 cases of inflam- 
matory exophthalmos which were as- 
sociated with catarrhal disorders of the 
accessory sinuses. Case 1 began as a 
furuitculosis of the ala nasi, spread to 
the orbit, accessory nasal sinuses, and 
cavernous sinuses and resulted in death. 
Case 2 began as a nonsuppurative cellu- 
litis from subacute ethmoiditis and sub- 
sided after local treatment of the e^'es 
and nose. Cases 3 and 4, which were 
chronic, were relieved by a Kronlein 
operation. 

FOREIGN BODIES. — X.oca/iza- 
tion . — In the localization of intraocular 
foreign bodie.s J. Zuckerman points out 
that this may be done by direct observa- 
tion, ophthalmoscopy, biomicroscopy, the 
use of the sideroscope (if the foreign 
body is magnetic), the subjective sensa- 
tion of pain when the magnet is applied 
and by x-rays. 

The intensity of the shadow cast by a 
foreign body decreases in the following 
ordei- : lead, steel, iron, copper, brass, 
stotie, pencil lead and glass. 

X-ray will reveal a particle of iron 
or steel even as small as 0.1 mm. 

Among the various devices for assist- 
ing in the localization of intraocular 
foreign bodies are the following : 

(а) Application to the cornea of a 
contact glass which has 4 k‘ad marks. 
Two exposures, one anteroposterior and 
the other lateral, are taken. 

(б) Insertion as deeply as possible 
into the orbit of a dental film, first 
nasally to obtain a lateral view and then 
inferiorly to obtain a view from above. 

(c) X-ray of artificially proptosed 
eye. Proptosis may be produced by the 
injection into Tenon’s capsule of I drop 
of a 40 per cent, solution of iodopin 


with as much air as possible by means of 
a 20 c.c. syringe, or the injection retro- 
bulbarly of several c.c. of a solution of 
1 per cent novocaine. H. E. Thorpe 
advocates the use of an endoscope 3 mm. 
in diameter (similar to a urethroscope; 
for the removal of foreign bodies. 

Treatment. — L. von Blaskovics 
(Ztschr. f. Augenh. 88: 75 (Jan.) 1936) 
recommends cyclectomy (1) in pro- 
lapse of the ciliary body, (2) in rupture 
of the sclera, (3) as a preliminary to 
extraction of a nonmagnetic foreign 
body in or behind the ciliary body. 

The conjunctiva is incised meridion- 
ally and undermined to the margin of the 
cornea. A meridional incision is made 
half through the sclera and horse hair 
sutures are inserted, the scleral incision 
is completed and the ciliary body is 
freed 2 or 3 mm. to the right and left 
of the incision. The ciliary body is 
grasped and its projecting part is excised. 

Magnet extraction of the intraocular 
foreign bodies is discussed by A. W. 
Morse (Am. J. Ophth. 19:40 (Jan.) 
1936) . He concludes as follows : When 
the eye is injured, the presence of an 
introcular foreign body should always be 
suspected. An x-ray examination is not 
necessary if removal can be performed 
through the original wound, the anterior 
route, the posterior route at a selected 
spot, or between the inferior rectus and 
lateral or medial rectus and between the 
ciliary body and the ora serrata. 

An x-ray examination is necessary in 
those cases in which there is no response 
to the magnet, the foreign body cannot 
be brought to the selected spot posteriorly, 
removal of the foreign body by means of 
the magnet has failed, when the condi- 
tion is of long standing, and to confirm 
the diagnosis. 

If the entrance wound is large, ex- 
traction of foreign body should be per- 
formed through it ; if small, through the 
anterior route. 
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If the foreign bod\' cannot be brought 
into the anterior chamber, or, if it is 
large, extraction by the posterior route 
at a selected spot is advocated in order 
to avoid bleeding, injury to the vitreous 
and detachment of the retina. 

Quint (Klin. Monatsbl. f. Augenh, 96: 
371 (Mar.) 1936) summarizes the re- 
sults of his experiences with magnet 
extraction of intraocular foreign bodies 
as follows : After extraction b^^ intro- 
duction of the magnet into the vitreous, 
20 to 30 per cent, of cases resulted in 
detachment of the retina, 40 per cent, in 
enucleation secondary to uveitis and 
panophthalmitis, and 20 per cent, in 
useful vision. He advocates the use of 
the sideroscope and x-rays for diagnosis, 
the careful incision of the sclera, and 
the application of the giant magnet to 
the wound. If the foreign body is 
elongated, he cautions against drawing 
it into the anterior chamber. 

In order to present postoperative com- 
plications in magnet extraction of intra- 
ocular foreign bodies, Sellas, Jr., recom- 
mends the administration of foreign 
protein and the subconjunctival injec- 
tion of a solution of cyanide of 
mercury (2 : 1000 to 5 : 1000) . 

GLAUCOMA.— Treatment.— E. de 
Grosz (Arch, d'opht. 53:25 (Jan.) 
1936) ionized 14 patients, using 
glaucosan in dilutions of from 1 : 250 
to 1 : 1000, and a current of 1 milliampere 
for 1 minute. Ionization is better than 
instillation because it is more rapid, less 
painful with the weak dilutions, and 
is unaccompanied by the effects of ab- 
sorption. Two treatments were usually 
necessary. Treatment is contraindicated 
in primary and in hemorrhagic glaucoma. 

Iridocorneosclerectomy for glau- 
coma is advocated by C. Berens (Am. J. 
Ophth. 19:470 (June) 1936). 

After preparation and local anesthesia, the 
conjunctiva at the upper limbus is ballooned 
with adrenalin-no vocaine solution. A 


'ImiuK «ur\4fi inci'-ior* 15 mtn. con- 

5 entrn uith the hmhn^ made in the cnii- 
juncti\a n^^wn to the ^cltra mm. from the 
linihu-. This tlap is dissected from the sclera 
down to the cornea, and the layers n£ the 
cornea are dissected into by means of a side- 
to-side movement with a llat -harp spud with 
a rounded end. The jKont of a blunt spatula 
should then extend 1.5 mm. into the c«jrnea. 
An inci-ion is made Mith a broad hrdlow- 
ground keratome, starting in the sclera 1.5 
mm. above the limbus and extending into the 
anterior chamber until the wound is 4 mm. 
long. 

The angles of the scleral wound are ex- 
tended toward the limbus until the inci'-ion is 
approximately 5 mm. long. The sclera and 
cornea are clipped with a punch as deep within 
each angle as possible ; the remaining lip of 
sclera and cornea are then clipped, so that a 
serrated edge results. 

A two-cut glaucoma iridectomy is made. 
After the first snip the iris is torn from the 
ciliary body by traction forward and toward 
the uncut side. The pillars are replaced. 

The conjunctival wound is closed with an 
over-and-over running catgut suture fOOOO 
plain), enclosed by a double bite in the con- 
junctiva, temporally in the right eye, and 
nasally in the left eye, and then the wound 
is closed, anchored in a corresponding posi- 
tion nasally or temporally and so that the 
anchored ends will be slightly above the high- 
est point of the conjunctival incision. The 
wound edges, except at the extremities, are 
crushed with forceps ; a grooved spatula is 
inserted in one angle and an anterior chamber 
irrigator in the opposite angle. Blood and 
fibrin are washed out Sufficient half-normal 
physiologic saline solution is allowed to re- 
main under the flap to balloon it forward. 
The extremities of the wound are now crushed 
with forceps. One drop of 3 per cent, 
atropine is instilled. Massage of the eye- 
ball is begun 3 times a day from 24 to 48 
hours after operation. The patient is placed 
in bed with his head elevated but is allowed 
out of bed the day following operation. 

Iridcxrorneosclerectomy is appli cable 
to all forms of acute and chronic glau- 
coma, whether primary or secondary. 
Successful results were obtained in 86.8 
per cent, of 38 unselected eyes with 
primary glaucoma, in 73.1 per cent, of 
the 26 eyes with secondary glaucoma, 
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and in 75 per cent, of 4 e^'es with acute 
glaucoma. 

O. R. Wolfe and M. J. Blaess (Jbid. 
19:400 (May) 1936) recommend the 
seton operation for glaucoma. Their 
technic is as follows : 

A curved incision 8 tnm. long concentric 
with the limbus is made in the conjunctiva 
5 mm. from the cornea, below and nasally. 
The conjunctiva is undermined and the flap 
is turned back over the cornea. A similar flap 
is made temporally. A keratome is passed into 
the anterior chamber under the nasal con- 
junctival flap until a 3 mm. incision is made 
in the sclera just beyond the limbus. The 
conjunctival flap is then replaced. A similar 
incision is made with the keratone under the 
temporal flap. Both conjunctival flaps are 
turned back over the cornea. A straight, blunt- 
tipped lacrimal needle threaded with braided 
white silk is inserted into the anterior chamber 
from the temporal side and passed between 
the cornea and the iris to emerge on the nasal 
side. The lacrimal needle is then withdrawn. 
Each end of the seton is cut off about 4 or 
5 mm. from the limbus and buried under the 
flap. The conjunctival wounds are closed with 
sutures. On the fifth day, the conjunctival 
sutures are removed. 

This operation is particularly useful 
in absolute glaucoma. It is a simple 
method for the control of any secondary 
rise in tension that may occur. 

PHOTOGRAPHY. — SAre/eton- 
free Method. — R. C. Lennon (Klin. 
Monatsbl. f. Augenh. 96:234 (Feb.) 
1936) obtains skelton-free photography 
of the eyeball by pulling the eyeball for- 
ward by means of sutures passed through 
the insertions of the superior and in- 
ferior recti muscles. In this manner an 
exophthalmos of 8 mm. may be obtained 
and the eyeball may be drawn into any 
desired position. 

TKNSION. — Mydriatics. — H. S. 
Cradle (Am. J. Ophth. 19:37 (Jan.) 
1936) studied the effects of mydriatics 
and cycloplegics upon intraocular tension 
in a series of 500 patients 30 years of 
age or older. He summarizes his find- 


ings as follows : ( 1 ) In 2.8 per cent, 

of the eyes, the intraocular tension in- 
creased more than 5 mm. Hg. under 
mydriasis. (2) In 0.9 per cent, of the 
eyes with increase in tension, the 
presence of a preglaucomatous condition 
was diagnosed. (3) In 23.6 per cent, 
the tension became greater by 1 to 9 mm. 
Hg. in one eye than in the other. (4) 
Preglaucomatous conditions or incipient 
glaucoma could be diagnosed many 
months or years earlier if, in persons 
past the age of 30 years, tonometric 
measurements were made immediately 
before and after the use of a mydriatic 
or a cycloplegic. 

IRIS. — CYSTS. — Four cases of 
familial and congenital cysts of the 
retinal pigment layer of the iris are 
reported by A. Cowan (Am. J. Ophth. 
19:287 (Apr.) 1936), who states that 
these bilateral cysts were composed of 
pigmented masses and pouches filled 
with fluid. They projected from the 
posterior layers of the iris through the 
pupil and into the anterior chamber. 
When the pupil was contracted, they 
protruded farther into the anterior 
chamber. The cysts would empty and 
refill. In 1 case there was a history of 
mental deficiency and chorea ; 3 cases 
were negative medically. Cowan is of 
the opinion that the condition is related 
to ectropion of the uvea. 

LACRIMAL APPARATUS.— E. 

C. Ellett is of the opinion that the in- 
flammation accompanying acute dacryo- 
cystitis may be mistaken for erysipelas 
when the entire side of the face is in- 
volved. Chronic dacryocystitis is usually 
due to obstruction in the tear duct. 
Excision o£ the lacrimal sac or ex- 
ternal (West) or internal (Toti, Dupuy- 
Dutemps, Bourguet and Mosher) dac- 
ryocystorhinostomy is recommended. 
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LENS.— CATARACT.— Kirby 
points out that cataract is a degenerative 
change ; the capsule of the lens is a 
selective semipernieable membrane. 
Moreover, the lens epithelium not only 
forms lens fibers, but probably secretes 
a substance which in conjunction with 
secretion from the epithelium of the 
ciliarj^ bodj’ maintains the integrity of 
the dead lens fibers. Xuclear sclerosis 
is abnormal physiologic sclerosis, with 
dehydration and hardening of the lens 
fibers. In cortical cataract, the outer lens 
fibers are destroj-ed ; this process is as- 
sociated with hydration and swelling. 
Lens protein is hygroscopic. Vacuola- 
tion, splitting of sutures, and lamellar 
separation result from an excessive 
amount of water. The lens is nourished 
by the salt, sugar, protein, and OKygen 
content of the aqueous. 

Etiology . — During a period of 2^0 
years P. J. Leinfelder and H. D. Kerr 
(Am. J. Ophth. 19:739 (Sept.) 1936) 
observed the eyes of several groups of 
rabbits which had been exposed to vari- 
ous doses of x-rays. They found that 
nonprogressive lens changes developed 
in all cases. These consisted of small 
punctate dots in the posterior polar 
region. 

They also observed 5 patients who had 
been treated with x-rays in the region 
of the eyes. Two children developed 
cataracts 2 years after treatment ; the 
3 adults seen 30 months after irradiation 
had developed no opacities. 

Treatment. — There is no specific 
medical treatment for the arrest or cure 
of cataract, according to Kirby. Atten- 
tion to general health and hygiene, 
and sufficient supply and absorption of 
all vitamins are indicated. Lens antigen 
is of no value in the treatment of cataract. 
It is of assistance in desensitization of 
patients against endophthalmitis phaco- 
anaphylaxis and in absorption of post- 
operative remains of lens cortex. 


The uae of gravidan fur the treat- 
ment of cataract and glauci.-nia is recran- 
mended by S. M, Kha\utiii i .Sovet. 
ve.stnik oftal. 8:174, 1936 <. He has 
found that this prei)aration of the urine 
of pregnant wrfinen iinprovci. visual 
acuity, reduces tension, increases the 
field of vision in glaucoma, and arrests 
the progress of incipient cataracts. 

^I. Khalil (Brit. J. Ophth. 20: 167 
(Mar. J 1936) performs extraction of 
cataract by the electro-diafaco method. 
The electrode handle consists of a capil- 
lary glass tube inside of which are 2 
fine steel movable wires of 0.14 mm. 
diameter. These are made to protiude 
about 2 mm. beyond the tube. The wire 
is protruded and rested on the lens 
capsule without penetrating the lens. 
Between 80 and 90 ma. of current is 
applied for 1 second. The lens becomes 
coagulated and adherent to the electrode 
and may be readily extracted. 

Surgery. — Kirby recommends : ( 1 ) 

Akinesis, by blocking the branches of 
the facial nerve or by local infiltration 
anesthesia with procaine into the con- 
strictor muscles surrounding the orbit. 
(2) Immobilization of the extra- 
ocular muscles by deep injection into 
the orbit or by injection or suture of 
only the superior rectus muscle. (3) 
External canthotomy in indicated cases 
to avoid pressure which ma}' result in 
loss of vitreous. 

Kirby points out that the results of 
operations for reattachment of the retina 
in aphakic eyes are not usually successful. 

E. Seidel (Arch. f. Ophth. 135:159, 
1936) states that after extraction of 
cataract, remains of lens fibers are less 
irritating than the repeated entering of 
the eye with instruments to remove them. 
He performed 200 extracapsular cataract 
extractions with iridectomy, leaving all 
possible remains of lens in the anterior 
chamber, but healing took place without 
inflammation. In order to avoid inflam- 
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matory reaction, he even avoids iridect- 
omy and prevents prolapse of the iris 
by the instillation of a solution of 
eserine (1 per cent.) immediately after 
the operation. He believes that because 
the posterior lens capsule is removed 
in intracapsular extraction the vitreous 
is exposed to a greater possibility of 
infection. Tears in the retina and a 
tendency to detachment of the retina 
may result because the lens is torn from 
support by the ciliary epithelium and 
the anterior part of the retina. His 
procedure is as follows : 

A solution of atropine (1 per cent.) is 
instilled 1 hour preoperatively ; a solution of 
cocaine (10 per cent.) 5 or 6 drops, with 2 
drops of adrenalin are instilled at 1 minute 
intervals at the time of operation. A con- 
junctival flap and corneal section are made. 
Forster's capsule forceps and the iris repositor 
are the only instruments which enter the eye. 
To prevent secondary cataract, he advises 
grasping and removing with the capsule 
forceps as large a part of the anterior lens 
capsule as possible. 

H. R. Hildreth (Am. J. Ophth. 19: 
770 (Sept.) 1936) advocates the use of 
a fluorescent Isimp for cataract sur- 
gery. The surface of the lens and the 
particles of cortex become fluorescent 
and readily visible by means of long- 
wave ultraviolet rays. This form of 
illumination is of assistance in localiz- 
ing and grasping a lens which has be- 
come dislocated into the vitreous and in 
detecting particles of cortex. These can 
be expelled by irrigation in order to 
prevent secondary cataract. Short-wave 
ultraviolet rays, obtained by means of a 
suitable filter, are used for treatment 
of disease of the cornea and conjunc- 
tiva. The fluorescent lamp has several 
additional uses. Infrared rays can be 
obtained by means of filters for photog- 
raphy of the eye with infrared films, 
or a red-free light may be obtained for 
red-free ophthalmoscopy. 


Complications. — H. W. Woodruff 
(^Ihid. 19:146 (Feb.) 1936) discusses 
the management of complications in the 
operation for senile cataract: 

(a) Prolapse of Vitreous. — If the 
vitreous is fluid, he follows the sugges- 
tion of Harold Gifford to perform needl- 
ing several times rather than to attempt 
immediate extraction. The loss of normal 
vitreous can best be avoided by the van 
Lint method of akinesia of the eyelids. 
If the vitreous prolapses in the absence 
of conjunctival suture, the eye should 
be closed at once. If the prolapse of 
normal vitreous occurs before extraction, 
it is better to discontinue the operation 
and to remove the lens at a subsequent 
operation. 

(&) Expulsive H emorrhage. — He 
points out that avertin anesthesia 
lowers the blood-pressure and the intra- 
ocular tension. Removal of the eye is 
not necessarily indicated in these cases. 
Sometimes a normal eyeball may be 
retained. 

(c) Intraocular Hemorrhage. — Intra- 
ocular hemorrhage which occurs post- 
operatively can be arrested by the sub- 
cutaneous injection of adrenalin and 
ergot. 

(<i) Intraocular Infection . — If dis- 
covered within 24 hours, this may be 
combatted by the injection into the orbit 
of 8 or 10 mm. of a solution of cyanide 
of mercury (1: 1000), with 4 minims 
(0.25 c.c.) of 4 per cent, cocaine (to 
prevent pain). 

The eye should be examined on the 
day after the operation. Woodruff 
frequently injects foreign protein at 
the time of operation. 

(e^) Postoperative Glaucoma. — The 
intracapsular method of operation pre- 
vents the development of glaucoma. 
Epithelial ingrowth may cause glaucoma. 
Foreign substance in the wound and 
roughness of the edge of the knife should 
be avoided. 



(f) Late Iris ami ntreous Prolapse. 
— This condition can be avoided by a 
protective bandage. 

) Retinal Detachment. — He be- 
lieves detachment is due to anterior 
choroiditis arising from tuberculosis or 
from focal infection. Treatment with 
tuberculin is advocated, even if the 
skin test is negative. 

( h ) Irritation from Retained Cortex. 
— This condition can be prevented by 
thorough removal of cortex. Alter- 
nate use of atropine and eserine is of 
assistance. 

(f) Sympathetic Ophthalmia. — This 
condition is a rare complication. 

(/) Central Corneal Opacity. — This 
is probably due to interference with 
corneal nutrition. 

) Fisttda. — This is corrected b 3 ’ a 
conjunctival flap over the fistula after 
the fistula and the under surface of the 
flap have been cauterized "with silver 
nitrate. 

Woodruff concludes that a general 
phj’sical examination and examination 
of both eyes should be made and the 
pupillary reactions and intraocular ten- 
sion studied preoperatively. He recom- 
mends : (1) intracapsular operation 

for immature lenses in people over 55 
years of age; (2) capsulotomy in 
mature cataracts regardless of age; (3) 
capsulotomy and irrigation in people 
under 55 years of age, having immature 
lenses. Conjunctival sutures should be 
inserted. Complete iridectomy should 
be performed. 

D. Vail (Arch. Ophth. 15 : 270 (Feb.) 
1936) describes a case of epithelial 
downgro'wth into the anterior chamber 
following cataract extraction. The 
growth of epithelium was arrested by the 
application of radium. Based on his 
experimental findings, Vail states that 
x-rays are more effective for the de- 
struction of newly-developed epithelial 
cells 


In a ca.'t* i_if epitheluihcaiuoi oi tiie 
anterior chaiiil>er folltjvviny cataract e.x- 
tractii>n. A. Fazakas i Zt>chr. f. .\ugvnli. 
88:315 < Alar.^ 1930 j cibtained a cure 
by the use of a steam cautery. He re- 
opened the wound, gra&jied the thin 
pellicle with forcep», separated the lii'S 
of the wound, and applied the steam 
cauter\'. The eye healed an<I has re- 
mained unchanged for 4 %’ears. 

C. 8. O'Brien ( .\rch. Ophth. 14 : 527 
(Oct.; 1935 ) pjiuts out that detachment 
oj the choroid occurs almost invariabU' 
at the time extraction of cataract is per- 
formed. Reattachment of the choroid 
usualh- takes place and central and peri- 
pheral vision are not affected. Xo treat- 
ment is necessar\'. 

MUSCLES.— ANISOPHORIA. — 
TTeatment. — J. S. Friedenwald (Arch. 
Ophth. 15:283 (Feb.; 1936) describes 
3 methods for the correction of anis- 
ophoria, a condition in which the 
muscular imbalance varies with direction 
of gaze: (1) the use of segments of 
prisms; (2) displacement of reading 
matter toward the side of the ej^e which 
has the greater amplitude of rotation ; 
and (3) magnification of the image for 
the eye which has the greater amplitude 
of rotation. 

EXAMINATION. — Screen Test. 
— J. W. White (Am. J. Ophth. 19:653 
(Aug.) 1936) discusses the applications 
of the screen test and its modifications ; 
screen-Maddox rod, and screen-co- 
mitance for the diagnosis of muscle im- 
balances. He draws attention to the 
following advantages of the screen test : 
it is objective, precise, accurate; applic- 
able to phorias and tropias ; not de- 
pendent on binocular vision ; quickly ap- 
plicable even to children ; and it is the 
only test that is applicable in all cases 
in which vision is sufficient for central 
fixation. 
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He points out that some cases of 
strabismus change from convergent to 
divergent when a vertical deviation is 
present. In some patients this followed 
operation for the correction of a lateral 
deviation without correction of the 
vertical deviation. This change also de- 
veloped in cases in which operation was 
not performed. 

He explains that exophoria may result 
from (1) weakness of one or both 
interni ; (2) overaction of one or both 
externi; (3) underaction of the con- 
vergence power ; or (4) excess of the 
divergence power. To determine which 
of these factors is responsible, he pro- 
ceeds as follows : 

He repeats the test for near when the eyes 
are turned first to the right and then to the 
left. If exophoria (or exotropia) is greater 
for distance than for near and is not increased 
in looking to the right or left, primary diverg- 
ence excess is present. If exophoria (or exo- 
tropia) is greater for near than for distance 
and it does not increase when the eyes are 
turned to the right or left, convergence in- 
sufficiency or convergence paralysis is present. 
If exophoria increases in looking to the right, 
paralysis of the left internus or spasm of the 
right externus is present. If deviation increases 
in looking to the left, paralysis of the right 
internus or spasm of the left externus is 
present. If exophoria or exotropia increases in 
looking to both the right and to the left, 
paralysis of both interni is present. Kxophoria 
or exotropia of a divergence excess or of a 
convergence insufficiency is never greater in 
looking to the right or left than it is in the 
primary position. 

Esophoria may result from ( 1 ) diver- 
gence insufficiency or paralysis ; (2) con- 
vergence excess or spasm; (3) a weak 
external rectus; or (4) an overactive 
internal rectus. The responsible factor 
(as described in exophoria) is deter- 
mined by measuring the amount of 
deviation for distance, near and when 
looking to the right and to the left. 

Right hyperphoria may be produced 
by an excessive power of sursumver- 
gence, underaction of the depressors, or 


overaction of the elevators of the right 
eye, or, on the other hand, by under- 
action of the elevators, or overaction 
of the depressors of the left eye. In 
left hyperphoria, the opposite is the case. 
In order to determine which muscles are 
involved, deviation should be measured 
in the upper and lower corners. Primary 
paralyses are common, primary spasms 
infrequent. Secondary contractures of 
direct antagonists and secondary devia- 
tions of associate muscles are common. 

In order to make a definite diagnosis, 
the amount of deviation should be 
measured for distance and for near and 
in the 6 cardinal positions. 

The deviation for distance and near in 
the 6 cardinal positions is measured 
by placing prisms (1) base in, for 
exophoria or tropia, to stop all move- 
ments, or slightly to overcorrect and then 
deducting 1 or 2 prism diopters ; (2) 
base out, for esophoria or esotropia; 
(3) base down before the right eye, or 
base up before the left eye, for right 
hyperphoria or hypertropia, and the re- 
verse for a left hyperphoria or hyper- 
tropia. 

When lateral and vertical deviations 
are combined, one prism is held base up 
or down, while another is held base in 
or out, to correct both deviations. The 
lateral deviation often is decreased when 
the vertical deviation is corrected. 

White recommends the use of the 
screen-Maddox-rod test for vertical de- 
viations. The rod is placed vertically 
before one eye. This eye is screened 
and uncovered and the patient is directed 
to indicate the position of the light 
streak. Prisms are placed before the 
eye to cause the image of the rod to 
bisect the spot of light when the screen 
is first removed. 

He also recommends the screen-co- 
mitance test (performed in the 6 cardinal 
directions) as follows : The movements 
of both eyes are observed behind the 
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screen while each eye in turn is screened 
and while the other e\e fixates. A 
vertical deviation often is the cause of 
the lateral deviation. 

Maddox Rod and Prism . — For the 
detection of vertical imbalance, C. Berens 
( Brit. J. Ophth. 19:661 (Dec.^ 1935) 
recommends the use of a red multiple 
XIaddox rod to which a 0.75 diopter 
prism has been added. The prism is 
placed with its base at right angles to 
the rod. If no \"ertical imbalance is 
present, by rotation of the prism, the 
line will appear alternately above or 
below the light at equal distances. If 
the red streak of light is seen on a level 
with the light, hyperphoria is present. 
This addition to the Aladdox rod is of 
value in rapidly eliminating low degrees 
of hyperphoria and in the detection of 
malingering. 

REFRACTION.— Aniseikonia.— 
E. J. Ludvigh (Am. J. Ophth. 19:292 
(Apr.) 1936) suggests that the method 
employed to diagnose aniseikonia may 
be faulty and that the relief of symptoms 
obtained by the lenses prescribed may 
be due to the correction of anisophoria, 
not of aniseikonia. He points out that 
great differences in the size of images 
between the two eyes occur normally 
during reading. He states that these are 
much greater than those which are usually 
corrected by “iseikonic” lenses. He is 
of the opinion that the symptoms may be 
psychoneurotic in origin. He also points 
out that a change of over 14 per cent, 
in the relative sizes of the foveal images 
of the two eyes may take place during 
the normal use of the eyes while reading 
a line of print. 

Presbyopia. — C. E. Ferree and G. 
Rand {Ibid. 19:238 (Mar.) 1936) ad- 
vocate the use of a variable illumino- 
meter to assist in the correction of 
presbyopic eyes. A correcting lens should 
be prescribed that is most satisfactory 
for the range of intensities of illumina- 


tion (from 5 n I 20 fuMt candles*. They 
]»oint out that in refraction of iire.-'byopic 
eyes tlie use of higher inteU'.ity of 
illumination than that at vhicli the 
glasses are to be used will result in 
undercorrection . 

STRABISMUS. — T reatment . — 
The nonsurgical treatment of non- 
paralytic strabismus is discussed by S. \'. 
Abraham (Am. J. Ophth. 19: 139 (Feb.) 
1936 ), who also attempts to e.xplain the 
probable causes of successes and failures. 
He presents the results obtained from 
an analysis of 66 cases of nonparalytic 
strabismus without ocular pathology, 23 
cases of nonparalytic strabismus with 
ocular pathologj', and 200 nonpathologic 
cases of unilateral and bilateral am- 
blyopia without strabismus. 

He considers general health an im- 
portant factor in the production and 
recurrence of strabismus and in the 
prevention of response to orthoptic train- 
ing. Five of 10 cases of intermittent 
strabismus resulted from a disturbance 
of the general health. The strabismus 
disappeared with improvement of the 
general health. He suggests that in the 
nonsurgical treatment of strabismus, the 
following errors of refraction should be 
considered: (a) hyperopia of 3.00 

diopters or more; (6) astigmatism of 

I. 50 diopters or more; and (c) anisome- 
tropia of at least 2.00 diopters. 

Inequality in visual efficiency 
should be corrected before fusion 
training is attempted. He reports that 

J. B. Feldman (Arch. Ophth. 13:419 

(Mar.) 1935) usually developed the 
vision in the poorer eye to before 

starting fusion treatment. He suggests 
electrical stimulation of thinned, 
stretched, or atrophic muscles. 

OPTIC NERVE. — DISEASES 
OF. — Diagnosis. — H. Gasteiger (Klin. 
Monatsbl. f. Augenh. 96: 589 (May) 
1936) reports that in 6 cases of doubtful 
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affections nt the optic nerve, antero- 
posterior. bitemporal and stereoscopic 
x-ray pictures o£ the skull revealed 
calcification and arteriosclerosis of the 
blood vessels (particularly of the internal 
carotid). Loss of vision resulted from 
trophic disturbance or pressure on the 
optic nerve. 

Treatment. — \'. Much (Ztschr. f . 
.-\ugenh. 89:58 (Apr.) 1936) treated 
8 cases of disease of the optic nerve by 
inhalations of amyl nitrite. Five of these 
patients had retrobulbar toxic amblyopia 
due to alcohol or tobacco. He obtained 
improvement in every case and complete 
cure in 6 cases. He attributed the bene- 
ficial effects to vasodilatation resulting 
in hyperemia of the choroid and retina, 
with improved metabolism of the tissues. 

ATROPHY. — Treatment. — G. 
Springowitsch (Klin. Monatsbl. f. 
Augenh. 96:342 (Mar.) 1936) reports 
beneficial results from retrobulbar injec- 
tions of 0.5 c.c. (8 minims) of a solu- 
tion of atropine 1 : 1000 in optic 
atrophy regardless of etiolog>^ The 
improvement in vision is attributed to 
vasodilatation. The resulting hyperemia 
stimulates the function of any remaining 
living nerve fibers. 

K. Heinsius (Ztschr. f. Augenh. 87 : 
298, (Nov.) 1935) obtained excellent 
results in tabetic optic atrophy by treat- 
ment with malaria. He states that active 
cases of atrophy of the optic nerve can 
be arrested completely or at least for a 
few years. He urges malarial therapy 
despite its dangers, because this is the 
only therapy from which such good 
results have been obtained. 

ATROPHY, SYPHILITIC.— 
Treatment . — In an attempt io control 
optic atrophy due to syphilis, C. P. Clark 
(Arch. Ophth. 15:250 (Feb.) 1936) 
induced malaria in the treatment of 8 
patients afflicted with tabes, 2 with 
dementia paralytica and 2 with dementia 
paralytica of the tabetic form. Eight 


patients improved. In 4 patients the optic 
atrophy was too far advanced to expect 
improvement and one was unchanged. 
In the treatment of syphilis, malaria acts 
by producing fever, vasodilatation, in- 
creased body metabolism and stimulation 
of the reticulo-endothelial system. 

J, Sobanski (Arch. f. Ophth. 135: 
401, 1936) has found that tabetic atrophy 
of the optic nerve takes place when the 
diastolic pressure in the central artery 
of the retina is less than twice the intra- 
ocular tension. In addition to anti- 
syphilitic treatment and tonics, he 
administered miotics and performed 
cyclodialysis (in 24 eyes) and cyclo- 
dialysis combined with iridencleisis 
(in 1 eye) in a series of .33 patients, 
20 of whom were totally blind in 1 eye. 
Thirty-six of 46 eyes which liad some 
vision were improved, 5 were unchanged, 
and 5 became worse. 

CHOKED DISC.— Etiology.— W. 
Kyrieleis (Arch, f . Ophth. 135 : 100, 
1936) points out that papilledema as- 
sociated with increased intracranial pres- 
sure arises from an active force lying 
outside the eye. while papilledema with- 
out increased intracranial pressure arises 
from passive factors located in the eye ; 
e. (}., venous stasis, abnormal permeabil- 
ity of the vessel wall as a result of 
vasomotor or osmotic disturbances, or 
stasis of tissue fluid. 

OPTIC NEURITIS.— Etiology.— 
R. R. James, St. C. Thomson, L. 
Colledge and H. C. Hodgson (Brit. J. 
Ophth. 20:164 (Mar.) 1936) report 
a case of acute unilateral retrobulbar 
neuritis associated with diseases of the 
nasal sinuses. This condition occurred 
in a man 72 years of age who had a 
suppurating left antrum. Drainage was 
obtained through the socket of a tooth. 
Sudden blindness of the left eye with a 
large central scotoma developed 3 years 
later. X-ray revealed thickening of the 
mucous membrane of the left antrum. 
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frontal -inrrs. ami posterior ethmoid, 
with the presence of a “fluid leiel" in the 
sphenoid. In sitite of flrainaiLje of the 
'.phenoid and ethmoid, no inijjroteinent 
in visifjii was obtained. Infectir^n had 
aiJparently taken place directly through 
the wall o£ the sinus into the optic nerve. 
'I'he right eye was not involved. 

As a result of his observation of 5 
patients affected by retrobulbar neuritis 
resulting from chronic sinusitis, F. 
Durando (Riv. oto-neuro-oftal. 12 : 675 
( Sept.-Oct.) 1935) concludes that ac- 
commodative asthenopia is an im[)ortant 
symptom in this condition. The neuritis 
arises not only from a lesion of the 
optic nerve in the optic canal, but also 
in its course through the orbital fat, 

TUMORS. — Tumor of the optic 
nerve in a child 3 years of age is reported 
by K. Schwarz (Arch. f. Ophth. 135: 
247, 1936). The eye was proptosed 
3 mm. Choked disc was present and 
some parts of the papilla appeared solid 
and gray. Grosshy the growth occupied 
the entire orbital portion of the optic 
nerve and extended through the cribri- 
form fascia into the disc. Microscopic- 
ally, it had the appearance of a mixed 
form of endotheliom-a. 

ORBIT. — NEOPLASMS. — A. I. 

Pokrovskiy (Awerbach Jubilee Volume, 
p. 352, 1935) describes as vascular 

tumors of the orbit, simple angioma, 
cavernous angioma, angiofibroma, mas- 
sive retrobulbar hemorrhage in a hemo- 
philiac and a hematoma which simu- 
lated a neoplasm in the walls and lumen 
of an ectatic lacrimal sac. Angiomas 
develop from embryonal rests of the 
vascular system. Although benign, they 
may become endotheliomatous and cause 
pressure atrophy of the optic nerve. 
Early removal is advisable. 

RESTORATION. — Plastic Sur- 
gery. — G. E. Clay and J. M. Baird 
(J. A. M. A. 107: 1122 (Oct. 3) 1936) 


describe a nu.-Thud fur the rest« -ratiuii ni 
the urhit .'i:nl for t'ne n'pair of defects 
• if the cmiunciiva lt\ grafts taki n from 
the prepuce or the labia minora. They 
have foun'I that tlii- ti~-ue i?, ideal a-’ 
a substitute fur ci iiijunctii. a because ui 
its availability and the appearancte Tlii- 
graft is pinkish, tltin, hairler.s. p<'>',-e"'e' 
very little fat and d<jes nut hate the 
objectionable feature'. <jf the U'Ual .-km 
graft, c. g., un'-ighthne>s, di-comfi >rt. 
desquamation and odrir. 

It is used for the correction «jf 
symJ'h'pharon and defects resulting from 
excisions of large growths fnjm the 
conjuuctiz'a. The graft is cut slightly 
larger than the size of the defect, and 
sutured in place with very line silk. 
Boric acid ointment is introduced into 
the conjunctival sac and a patch is ap- 
plierl for 3 days. Sutures are removed 
on the fifth day and the patch on the 
seventh day. 

A graft is obtained from the labia 
minora by making a quadrilateral in- 
cision within the vestibule between the 
inner margin of the labia minora and 
the edge of the hymen. Skin is obtained 
from the prepuce by circumcision. Two 
cases are reported. A conjunctival graft 
was made in one case and the socket 
was restored in the other. 

\"arious methods of plastic surgery of 
the orbit and the e\'elids are described 
by A. A. Kolen (Awerbach Jubilee 
Volume, p. 209, 1935 ) . He finds tliat 
horse-hair is the best suture material. 
Physiotherapy improved the postopera- 
tive result. In some cases, instead of 
restoring the conjunctival sac by plastic 
operation, he advocates forced stretch- 
ing of the conjunctival sac by the intro- 
duction of the largest possible prosthesis 
and suturing the eyelids together for 
from 4 to 7 days. In other cases, instead 
of using a plastic compound, he lines 
the cavity with vaseline gauze and then 
packs it with packing gauze. 
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RETIXA.— CYSTS AND EPEN- 
DYMOMAS. — In a discussion of cysts 
and ependymomas of the retina, C. De- 
jean (Arch. d’Opht. 53:81 (Feb.) 
1936 j directs attention to (1) C 3 ^sts of 
the retina which he considers a local 
reproduction of the primitive epend\’mal 
cavity ; (2) tubular formations in the 
ciliaiy bod\' which are produced by 
chronic inflammation characterized bj’' 
a regressive metaplasia; (3) tumors of 
the infantile retina, neoplastic dysembry- 
oma ; (4) tumors of the adult retina. 
He also considers as dysembryoma, pig- 
mented epithelioma of the iris and ciliary 
or cilioretinal epithelium. He classifies 
them as ependymomas. 

DETACHMENT.— EtJo/og'y.—In 
a discussion of hereditary detachment 
of the retina, H. Richner (Arch. f. 
Ophth. 135:49, 1936) states that he ob- 
served detachment in 14 families in a 
single generation and in 18 families in 
successive generations, among 32 fam- 
ilies with spontaneous detachment of 
the retina. These were not found as a 
rule in more than 2 generations. He 
concludes that a dominant tj'pe of in- 
heritance seems to exist. In 41 indi- 
viduals belonging to 22 families, myopia 
was associated with detachment. 

According to K. Velhagen, Jr. (Kdin. 
Monatsbl. f. Augenh. 96:26 (Jan.) 
1936), tuberculosis or an imknown fac- 
tor may cause detachment of the retina 
in juveniles in contradistinction to that 
which occurs in senile and myopic eyes 
of adults. 

Treatment . — C. B. Walker (Am. J. 
Ophth. 19:558 (July) 1936) describes 
surgical treatment of separated retina 
by the galvanic method. He uses 
multiple galvanic micro-needle punc- 
tures, with % ma. negative current ap- 
plied for 1 or 2 seconds. He recom- 
mends Vogt’s technic with the following 
changes : The anode should not be ap- 
plied to the sclera but kept as far away 


as the diathermic pad on the shoulder; 
the galvanic voltage should be raised to 
45 ; unipolar application should be made 
with fine, nonbreakable, iridium-plat- 
inum needle electrodes in preference to 
steel. 

Excellent results were obtained in cer- 
tain types of detachment. Others re- 
quired diathermy instead or in addition. 

A. Vogt (Klin. Monatsbl. f. Augenh. 
96:10 (Jan.) 1936) recommends his 
method of cathode electrolysis for the 
treatment of detachment of the retina. 
During operation, orientation is facili- 
tated by the development of a white 
foam. He obtained satisfactory vision 
in 2 cases of detachment resulting from 
cystoid holes in the macula. 

A. von Szily and H. Machemer {Ibid. 
96:191 (Feb.) 1936) recommend the 
use of bipolar electrolysis for the 
treatment of detachment of the retina. 
By closely approximating the two poles, 
the penetrating action of the current is 
limited to only a small portion of the 
eye. Of 40 operations, total reattach- 
ment was obtained in 18, improvement 
in 4, and no improvement in 9 (almost 
hopeless cases). 

FIBROSIS.— A. B. Reese (Am. J. 
Ophth. 19:576 (July) 1936) describes 
massive fibrosis of the retina in children, 
a condition characterized by the presence 
of a grayish- white mass protruding 
from the retina which has the appear- 
ance of retinoblastoma. 

Microscopic examination revealed that 
the mass was due to organization of 
hemorrhage which had occurred during 
delivery analogous to intracranial hem- 
orrhages in the newborn. By contraction 
of fibrous tissue, the retina is drawn 
more and more into the lesion, so that 
the mass appears to be enlarging, which 
may lead to the faulty diagnosis of 
retinoblastoma. 

In children, hemorrhage takes place 
in the external plexiform layer of the 
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retina, in which the retinal vessels, ter- 
minate. Detachment of the retina is usu- 
ally absent because fibrous-like plaques 
unite the lesion in the retina to the 
choroid. All the lesions are at the 
macula. 

In adults, hemorrhage usually takes 
place from the larger vessels in the in- 
ternal layers of the retina and spreads 
inward toward the vitreous. The hem- 
orrhage may become absorbed or organ- 
ized and produce detachment of the 
retina. 

Other conditions due to organized 
hemorrhages in the retina are as fol- 
lows : exudative retinitis of Coats, re- 
tinitis circinata, macular degeneration 
and disciform degeneration of Kuhnt- 
Junius, and metastatic ophthalmia. 

Usually the retina is not detached 
because the lesion is adherent to the 
choroid. 

HOLES. — Localization. — For the 
localization of holes in the retina, J. A. 
van Heuven (Brit. J. Ophth. 20:39 
(Jan.) 1936) suggests the use of a 
curved glass rod (3 to 1.5 mm. in thick- 
ness) which has a flattened knob at 
its end, and a platinum wire running 
through it. The bar is silvered and 
varnished but the varnish is absent at 
the flattened knob. By means of a screw- 
tap, one end of the bar is made to fit 
an electric ophthalmoscope after Simon. 
The light of the ophthalmoscope is 
totally reflected by the silvered walls of 
the bar and finally is stored in the 
flattened knob out of which it is only 
allowed to escape through the small 
opening where the cover is scratched 
oflF. The rod is introduced under the 
conjunctiva and the sclera is transil- 
luminated in the region of the tear in 
the retina. The two lights are made 
to coincide with the hole seen ophthal- 
moscopically. A diathermy current is 
passed through the platinum wire, so 
that a small spot is burned on the sclera 


which to indicate the point at 

which the operation i.-, to lx; j«er formed. 

MACULAR DEGENERATION. 
— R. I. Ll<A-d I Am. J. Ophth. 19:216 
(iMar.j 1936) describes hereditary de- 
generation of the macula, exclusive of 
amaurotic family idiocy. He subdivides 
this condition into: (Uj those with a 
number of white spots or dots through- 
out the perijihery or about the macula ; 
( 5 J those with early pigment changes 
in the macula (usually associated with 
poor vision ) : and (r) those that simu- 
late partial coloboma of the choroid. 

In the first t\-pe the macula is not 
involved, so that vision is good until 
late in life. There are a number of 
large white or yellowish spots about 
the macula. Another form of the first 
type is characterized by the presence of 
finer and much more numerous white 
spots. The macula may escape entirely, 
but it is usually ultimately affected. 
The spots appear first in the periphery, 
and night blindness is usually present. 
In a few cases these white spots are 
seen in the periphery of the fundus and 
symptoms are absent. Severe cases ter- 
minate in blindness, and some cases 
present black pigment corpuscles in the 
periphery which have the appearance of 
retinitis pigmentosa. The optic disc may 
become atrophic. These cases have been 
called retinitis punctata albescens. 

In the second type, fine black pigment 
changes which resemble grains of snuff 
are seen in the macula. Vision decreases 
and a central scotoma may develop. The 
condition may remain stationary or may 
progress to tapetoretinal degeneration. 
Sclerosis of the choroidal vessels be- 
comes visible. Central vision is lost and 
complete blindness may result in those 
cases in which these macular changes 
occur before puberty ; mental deteriora- 
tion usually results ; if the disease oc- 
curs after puberty, however, the men- 
tality is not involved. 





OPHTHALMOLOGY. 


'fhe tiiird type has the a^spearance of 
a jiartial coloboma of the choroid at the 
macula. The vision may be normal in 
rme eye and fair or very poor in the 
other. The eyes are usualK' not affected 
simultaneously and the changes in the 
macula may not be visible until later in 
life. 

MACULAR DETACHMENT.— 

Three cases of idiopathic flat detach- 
ment of the macula are described by 
F. B. Walsh and L. L. Sloan (Am. J. 
Ophth. 19:195 (Mar.) 1936). This 
condition, which occurs most frequently 
in men between 30 and 45 years of age, 
arises from a localized separation of the 
retina rather than from a localized 
edema of the retina and adjacent choroid. 
It is characterized by sudden onset of di- 
minished visual acuity, metamorphopsia. 
micropsia, a positive scotoma and Iwper- 
opia in those cases in which the fovea 
is involved. The scotoma, metamor- 
phopsia and h 3 ’'peropia disappear and 
the vision becomes normal after several 
months, but micropsia usualK' persists. 
Recurrences are common. Examination 
with the ordinary- ophthalmoscope pre- 
sents a change in the macula which has 
the appearance of early choroiditis. 
Examination with a binocular ophthal- 
moscope reveals a swelling in the region 
of the macula 3 to 4 disc diameters in 
area and a few small yellowish spots 
in the retina. They point out that flat 
detachment of the macula has been 
erroneously termed central chorioretinitis 
and central retinitis but its course and 
sequelae are unlike those of central re- 
tinitis or central chorioretinitis. 

Flat detachment at the macula is dis- 
tinguished from: (a) circumscribed de- 
tachment due to tumor, which. is usually 
accompanied by an increasing loss of 
vision and defect in the field of vision ; 
(&) central choroiditis, which is accom- 
panied by marked loss of vision; (c) 
retrobulbar neuritis, in which metamor- 


phopsia, micropsia and temporarj- h^'per- 
opia are absent ; ( rf ) actinic retinitis, in 
which the symptoms and appearance 
ma}' be similar but a history is given of 
exposui'e to heat or light; (^) syphilitic 
central recurrent retinitis, a rare condi- 
tion, the appearance of which is the 
same. It is characterized by alternating 
loss of vision in both eyes lasting only 
a few days. 

The most rational treatment is the 
removal of foci of infection. 

MACULA- HOLE. — Etiology. — 
H. V. Wiirdemann (Am. J. Ophth. 19: 
457 (June) 1936) reports a case of a 
hole in the macula which resulted from 
exposure to an electric welding light. 
A girl 16 years of age developed a burn 
of the macula from watching the weld- 
ing performed with an electric torch at 
a distance of 4 to 6 feet. Vision became 
blurred shortly afterward. Ten days 
later, when first examined after this 
accident, vision was ^%oo> 3- central 
scotoma was present, and edema and 
hemorrhage of the macula were seen. 

He points out that burns resulting 
from light and heat destroy the macula 
and that the macula is vulnerable to 
trauma, contusion, lightning, electric 
flashes, light, electric welding, direct 
sun, and observation of an eclipse. 

At first tumefaction with or without 
hemorrhages develops at the macula. 
This is resorbed after 2 or more weeks 
so that the injury becomes visible with 
the ophthalmoscope. In slight injuries 
little or no degeneration is visible but 
in severe cases a true hole is seen. 

Treatment . — In a discussion of the 
treatment of the flat type of detached 
retina and of hole in the macula by 
means of special devices and modifica- 
tions, C. B. Walker {Ibid. 19:392 (May) 
1936) recommends the use of noninsu- 
lated iridium-platinum micropins in the 
diathermic treatment of flat or shal- 
low detachments of the retina. His 
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short-stop multiple micropins penetrate 
just to the choroid and when released 
by the forceps remain anchored in the 
sclera, so that loss of fluid is prevented 
until the pins are removed. For fiat 
detachments, he advocates the use of a 
curved single pin and short-stop pin, 
both single and multiple. 

He concludes as follows: Curved Ijs 
mm. single micropins are best for flat 
retinal detachments. The detachable 
four-prong short-stop pin is of assist- 
ance in those cases which present large 
areas of detachment and in which ex- 
cessive leakage is desired. All pins in 
the sclera should be treated for 1 second 
with a 1 ma. negative galvanic current 
as a further aid to close unexpected 
retinal holes seen after micropuncture. 
After subscleral undermining to the 
back of the macular choroid, the injec- 
tion of %o c.c. of 3% per cent, alkali 
with a special syringe and needle pro- 
duces excellent results. 

LIPEMIA RETINALIS. — J. H. 
Allen and W. A. How'ard (Am. J. 
Ophth. 19:645 (Aug.) 1936) report a 
case of lipemia retinalis which occurred 
in a girl, 11 years of age, in diabetic 
coma. Her blood sugar was 335 mg. per 
cent., cholesterol 2454 mg. per cent., 
lipoid phosphorus 76 mg. per cent., and 
lecithin 1900 mg. per cent. Lipemia of 
the retina persisted for 3 days. 

RETINITIS. — A. E. Edgerton 
{Ibid. 19:463 (June) 1936) reports a 
case of typical circinate retinitis in a 
woman, 51 years of age. He states that 
it is a painless progressive degeneration 
of unknown etiology. It is associated 
with a central scotoma and gradual loss 
of vision. White spots encircle the fovea 
more or less completely, are sharply de- 
fined, and often coalesce to form glisten- 
ing patches. An area of normal-colored 
retina usually lies between the fovea 
and the circle. Retinal vessels pass over 
the white spots. Later, the spots char- 
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acteri'tic of rctiniti-! circinata appear. 
He expre?-e> the ( .pinion tl:at the con- 
dition is pr<j!iably due to a t<<.xin which 
attects the retinal \es.'>els. 

B. Samuels {Ibid. 19:493 <Junej 
1936 ) describes a condition in the retina 
which he calls retinitis serosa to cor- 
respond with postoperative or post- 
traumatic iritis serosa. He points out 
that the diseases are indej)endent of 
each other. 

He examined microscopic preparations 
of 59 eyeballs in w'hich a diagnosis of 
iritis serosa had been made. In the 
retina a similar condition, “retinitis 
serosa,” was found. 

The iris was characteristically infil- 
trated with "lymphocytes and plasma 
cells.” The retina (retinitis serosa) pre- 
sented a remarkable parallelism with the 
iris (iritis serosa), i. e., (a) cellular 

infiltration wdth l3-mphocytes and plasma 
cells mainlj- between the nerve fibers 
and the ganglion cells; (i>) edema; (c) 
perivasculitis in addition to the general 
infiltration in the retina. 

Retinitis serosa is a reaction separate 
from the reaction in the iris. Samuels 
concludes that irritating substances from 
disintegrating lens matter were the di- 
rect cause of the iritis and retinitis. 

C. C. Charlin (Ann. d’ocul. 173:285 
(Apr.) 1936) is of the opinion that 
albuminuric retinitis results from gen- 
eral intoxication by an abnormal inter- 
mediate product of protein metabolism. 
In some cases of albuminuric retinitis 
the retinitis improved or disappeared 
completely when a low protein diet 
was administered. However, in other 
cases renal insufficiency persisted and 
the patients died in coma. 

G. Guist (Med. Klin. 32:350 (Mar. 
13) 1936) regards retinitis pigmentosa 
as an endocrine disturbance with faulty 
metabolism of the mineral salt (chloride 
retention), and insufficient utilization of 
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oxygen (shallow respiration, lowered 
metabolism). They advocate a mixture 
of individually prepared hormone and 
pure oxygen, and doses of renal lip- 
oids in cases of chloride retention. 

X. K. IMonyukova ( Sovet. vestnik 
oftal. 8:348, 1936) explains that lysates 
stimulate the cell metabolism of the 
dj.'ing cells in retinitis pigmentosa. Fifty- 
eight per cent, of a series of 43 patients 
treated with injections of tissue ex- 
tracts of retina, liver, pituitary, 
adrenal cortex, and corpus luteum 
showed temporary improvement of vis- 
ual acuity, adaptation and fields. 

I. Merkulov and R. Kopit (^Ibid. 8: 
369, 1936) report that they obtained 
definite functional improvement of adap- 
tation, visual acuity and fields in 13 cases 
of retinitis pigmentosa by treatment with 
ocular and liver lysates. 

RET IN O B L A ST O M A.— JDiag- 
nosis. — ^R. L. Pfeiffer (Arch. Ophth. 


15:811 (May) 1936) points out that 
an x-ray diagnosis of retinoblastoma can 
be made in 75 per cent, of cases. Cal- 
careous degeneration produces a granu- 
lar or mottled and irregular shadow 
which is roentgenographically pathog- 
nomonic of tumor when found in the 
eyes of children. 

RETINAL TEAR. — C. B. Walker 
(Arch. Ophth. 15:1094 (June) 1936) 
describes a special instrument for iocal- 
ization of a retinal tear and its treatment 
by galvanic current- This device per- 
mits the passage of a 25 per cent, 
iridium-platinum micro-needle, the di- 
ameter of which is %ooo inch, through 
a 25-gauge stainless steel or platinum 
cannula, attached to a 2 c.c. hypodermic 
syringe. The instrument is fitted with 
a guide bar which can be adjusted to 
permit penetration to any desired depth. 
Two sharp spurs prevent slipping of the 
tip of the cannula. 
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DISEASES OF THE MOUTH AND LIPS 

By A. R. Hollender, 


CATSTGER OF LIP. — Treatment, 
— Treatment o£ cancer of the lip by 
methods developed during the past 20 
years at the Memorial Hospital is dis- 
cussed by H. E. Martin (Am. J. Surg. 
30:215 (Nov.) 1935). In early cancer 
of the lip^ all of the accepted methods 
of treatment, such as surgery, radiation 
or cautery, if properly employed, have 
an equally good chance of permanent 
cure, provided that metastases to the 
neck have not occurred. Preference for 
radiation for the small primary lesions 
is based entirely on the superiority of 
the cosmetic result. The comparative 
merits of radiation and surgery in the 
treatment of cancer in general cannot 
be very convincingly proved by the re- 
sults of either method in cancer of the 
lip. Histologic confirmation of the clin- 
ical diagnosis is essential in cancer of 
the lip, where curative treatment is in- 
tended either by surgery or radiation. 
In the advanced types of superficial le- 
sions, contact application of filtered 
radon is used. Moderately advanced 
lesions of thickness up to 4-10 mm. 
should not be treated by contact applica- 
tion of radon alone. Such growths are 
best irradiated by a combination of con- 
tact application and the implantation of 
radon gold seeds. Operation may be 
refused in certain cases of bulky tumors 
of the lip, which as a general rule are 
best treated by surgery. If the patient 
will not submit to surgery, radiation is 


the only other possible method of treat- 
ment, and adequate dosage can only be 
obtained by the use of interstitial radia- 
tion in the form of seeds or needles- 
W’hen surgery is employed, plastic 
repair becomes essential. If the condi- 
tion of the neck nodes warrants the at- 
tempt, the involved portions of the lip 
and cheek may be widely removed by 
cautery, and the skin and mucous mem- 
brane about the edges loosely approxi- 
mated, leaving the defect wide open to 
be closed by a later plastic operation. 
The treatment of cervical metastases 
should be considered as a separate 
problem. 

GANGER OF MOUTH. — A com- 
prehensive and detailed study of carci- 
noma of the mouth has been made by 
H. L. Albright (Radiology 25 : 24 
(July) 1935), who emphasizes especially 
the therapeutic aspect. At the outset it 
is pointed out that while intraoral cancer 
is among the most accessible, it remains 
the most fatal of malignant diseases. 
It has been shown that over 90 per cent, 
of malignant tumors of the mouth are 
epidermoid carcinomas, mostly of the 
adult resistant type. The '"semi-malig- 
nant’^ or precancerous lesions, especially 
when diagnosed early, are curable. En- 
larged cervical nodes should be regardedl 
as cancerous, and results will depend on 
an early diagnosis more than any other 
single factor. Radium application in 
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accordance with the 1934 technic of the 
Radiumhemmet, Stockholm, and L’lnsti- 
tute du Radium, Paris, has proved to be 
the most effective treatment in all cases 
bej'ond simple operative removal. Intra- 
tumoral radium must be of epidermicidal 
intensity, whether over a short or long 
period, to be reliably effective. In this 
form it is the best caustic ever devised. 
In the treatment of the cervical lymph- 
atic areas, irradiation is uncertain. It 
should be used only in combination with 
surgery, which should be early and radi- 
cal. Better management of the indi- 
vidual case will result from the surgeon 
and radiologist working together rather 
than from either alone. 

ADENOCARCINOMA OF 
ORAL CAVITY. — Adenocarcinoma 
of the oral cavity is uncommon and, 
probably, for this reason has received 
but little attention in the literature. W. 
L. Watson (Am. J. Roentgenol. 34:53 
(July) 1935) believes that these tumors 
form a definite group, with typical path- 
ological and clinical characteristics which 
entitle them to a separate classification 
among the intraoral neoplasms. The au- 
thor describes briefly the pathology and, 
in some detail, the clinical course of 41 
cases of intraoral carcinoma admitted 
to Memorial Hospital in the past 15 
years. He states that these tumors are 
in the majority of instances derived 
from the minor salivary glands of the 
oral cavity, but may rise from aberrant 
thyroid tissue or from mucous glands. 
The micropathology is only fairly con- 
stant, but the gross appearance of these 
tumors is diagnostic. Clinically, these 
tumors have a marked tendency to local 
recurrence, bone invasion, and wide- 
spread metastasis by way of the blood 
or lymph stream. The radiosensitivity 
of these growths could not be definitely 
forecast by the microscopic picture, but 
clinically, with one or two exceptions. 


this group was quite radioresistant. Pres- 
ent treatment is by a combination of 
external and interstitial irradiation fol- 
lowed by cautery excision. The 
prognosis is poor. 

ORAL MANIFESTATIONS 
OF BISMUTH. — ^That local oral hy- 
giene and tartar deposits are responsible 
for the high incidence (80 per cent.) of 
bismuth pigmentation in the mouth is 
stressed by F. P. McCarthy and S. O. 
Dexter, Jr. (New England J. Med. 213 : 
345 (Aug. 22) 1935). The contact 

buccal mucosal pigmentation is shown to 
be definitely due to irritation from the 
opposing gingival irritant, which is es- 
sentially tartar. Severe cases of gingival 
pigmentation and inflammatory reaction 
are relatively few, and for about 10 
years since the preparation of insoluble 
bismuth salicylate in oil has been in use, 
the number of cases of necrosis and 
gangrene has been extremely rare. 
Therefore, this drug may be considered 
a safe therapeutic agent in the treat- 
ment of syphilis, as the presence of pig- 
mentation and mild gingivitis seems to 
have no deleterious effect on the gen- 
eral health of the patient. Nephritis was 
absent in all but a few isolated cases. 
Blood dyscrasia related to bismuth ther- 
apy was likewise absent. In contrast to 
the hospital cases studied in this series, 
a small control group of office patients 
under bismuth salicylate therapy showed 
a low incidence of pigmentation, about 
5 per cent. 

STOMATITIS.— £;tio7ogy.— It is 
not generally recognized either by phys- 
icians or by dentists that an irritant 
stomatitis may result in a susceptible 
person from sensitization to materials in 
dental plates, particularly the newer 
synthetic substitute for rubber plates. 
Three such cases have been observed by 
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H. Rattner ( J. A. M. A. 106:2230 
rjune 27 J 1930). The processes used 
in the manufacture of the various syn- 
thetic base plates are trade secrets, but, 
judging from what is known about them, 
it is quite likely that at some step in the 
process a compound is formed or an 
ingredient is used which might be irri- 
tating to the tissues in the mouth of 
a susceptible person. The cases here- 


73! 

uitl; rt-j)' irtt.'d uonld '■L-cm vi indicate hO, 
lor in none r,i thean could the symptoms 
be accounted for on the basi^ ot mechan- 
ical faults, infection-, or other medical 
factors, and, so far as could be deter- 
mined, irritants such as dentifrices coulrl 
also be eliminated as etiologic agents. 
In 2 of the cases repr>rted. there were 
strong rcacti<ms to patch tests on the 
skin made with the denture material. 


DISEASES OF THE PHARYNX AND TONSILS 

By A. R. Hollender, M.D, 


PHARYNX. — GRANULOCY- 
TIC ANGINA. — The subject of granu- 
locytic angina, a term preferred by I. 
Frank (Arch. Otolaryng. 23:310 
f^Mar.) 1936) because of its more ac- 
curate designation of the characteristic 
blood picture, is reviewed with a re- 
port of 3 cases, 2 terminating fatally. 
Granulocytopenia may be caused by 
a number of agents, among which the 
drugs of the coal tar derivative series, 
if used continuously, may be included. 
A sore, ulcerated mouth and throat are 
frequently the result of granulocytopenia. 
The presence of throat symptoms with 
the characteristic blood picture of granu- 
loc 3 rtopenia verifies the diagnosis of 
granulocytic angina. If there is a con- 
tinuous use of drugs of the coal tar 
series, this should suggest a rational 
cause for the condition. 

Treatment . — The rational treatment 
is to remove the cause and to stimulate 
the hematopoietic system. The use of all 
coal tar drugs or others capable of 
producing leukopenia should be discon- 
tinued. Pentnucleotide injected intra- 
muscularly or intravenously, or adminis- 
tered, well diluted with 100 c.c. (3% 
ounces) of physiologic solution o£ 
sodium chloride, by the continuous 
drip method, offers at the present time 
one of the best methods of stimulating 


the bone-marrow, and more satisfactory 
results have been reported from its use 
than following the administration of any 
other remedy. The dose is usually from 
10 to 22 c.c. (2% to 4% drams), re- 
peated twice daily. \ favorable response 
may be expected about the fifth day. 
Attention is called also to the itse of 
adenine sulphate, x-rays and liver 
extract. Frank states that under early 
treatment the mortality in cases of granu- 
lo(^ic angina has fallen to less than 
30 per cent. 

Attention is called by H. N. Tihen 
(J. Kansas M. Soc. 37:142 (Apr.) 
1936) to the earlier use of liver ex- 
tract parenterally as a major therapeutic 
measure in the treatment of agranulocy- 
tosis. In his opinion, the preponderance 
of evidence at present points to agranu- 
locytosis as a syndrome of defective 
function of the bone-marrow, especially 
of its leukopoietic function, probably 
produced by several known and unknown 
etiologic factors. A stimulation of the 
leukopoietic function, as well as of the 
other functions of the bone-marrow, by 
liver and its extracts, Ikls been demon- 
strated by various observers since the 
introduction of liver as a therapeutic 
agent in pernicious anemia. In the ma- 
jority of cases which have been unsuc- 
cessful in their progress, the author 
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contends that inadequate liver dosage 
was used, although he realizes that prob- 
ably in some of the very acute fulminat- 
ing cases the damage to the bone-marrow 
is so severe that no remedy will be of 
avail. When, however, liver was used 
in adequate amounts, it has produced 
the most satisfactory results yet re- 
ported. The recent increased concentra- 
tion of liver extract, 1 c.c. equivalent to 
100 grains of fresh liver, makes the 
parenteral administration of large doses 
easy. A case is reported of a patient 
who responded rapidly through the use 
of heavy doses of liver extract intra- 
muscularly. The essential treatment con- 
sisted of heavy dosage of liver extract 
intramuscularly, 1 c.c. (equivalent to 
100 Gm. of fresh liver) every 3 hours, 
day and night, beginning as soon as the 
I>atient entered the hospital. In 3 days, 
this was reduced to every 4 hours ; in 
5 days, to twice daily, and in 10 days, 
was replaced by liver extract by mouth 
(9 capsules of extralin daily). 

LEUKEMIA.— JDiagnosis.— A. A. 
Love (Arch. Otolaryng. 23: 173 (Feb.) 
1936) has rendered a complete report 
of the manifestations of leukemia en- 
countered in otolar 3 mgologic and stomat- 
ologic practice. He believes that leukemic 
lesions are frequently misdiagnosed or 
their complete significance is entirely 
overlooked. In the ear the disease may 
be present as otitis externa, with forma- 
tion of hemorrhagic blebs in the cf i na l 
and on the drum membrane. In the nose, 
the most frequent manifestation is epis- 
taxis. In the oral cavity, the pathologic 
changes are most varied. In some cases 
there are pale gums of normal contour, 
and in others, h3q5ertrophied, spongy 
gums that bleed at the slightest touch 
and resemble those with scurvy. In 
some cases, the gums simulate typical 
Vincent’s angina, with consequent sore- 
ness and bleeding ; in others, there is 
actual necrosis of the tissue of the gums. 


which does not simulate any usual dental 
infection. On the surfaces of the 
mucous membranes of the upper respira- 
tory tract, especially in the mouth, the 
throat and the larynx, there are in some 
cases multiple hemorrhagic blebs. These 
break down rapidly and form necrotic 
areas, caused by invading organisms. 
At times there is an area of necrosis on 
the cheeks or lips. In the throat, the 
necrotic lesions appear usually on the 
tonsils. In the larynx, the necrotic areas 
may extend downward from the region 
of the posterior molars or tonsil or may 
be initiated in the laryngeal structures 
themselves, usually owing to a breaking 
down of a hemorrhagic formation of 
blebs on the mucous membrane. In a 
comparatively few cases, leukemia is 
first manifested by enlargement of the 
glands of the neck. The appearance of 
any of these symptoms without obvious 
cause points to the possibility that the 
patient may be suffering from a blood 
dyscrasia, especially a form of leukemia. 
These findings, together with the other 
general symptoms of this type of dis- 
ease, indicate the need of an accurate 
hematologic study. 

GRANULAR PHARYNGITIS.— 

Treatment. — The clinical significance 
of compensatory granular pharyngitis is 
stressed by H. I. Lillie (Arch. Oto- 
laryng. 24:319 (Sept.) 1936), who is 
firmly convinced that the most frequent 
cause of pharyngeal complaints for 
which patients seek advice is referable 
to the pharynx itself. The symptoms are 
numerous and varied. Clinically it is 
often possible to anticipate the occur- 
rence of pharyngeal symptoms after the 
removal of infected tonsils and adenoids 
of children, or the faucial tonsils of 
adolescent boys and girls or adults. The 
inclusive and descriptive term of “lym- 
phatism” may well be chosen for this 
particular group of patients. The treat- 
ment has consisted of x-rays, drugs. 
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gargles and sprat's. Diathermy coagula- 
tion has been used to eliminate certain 
definite follicles and enlargement of 
lateral pharyngeal bands. While this 
causes a definite objective change, it 
usual!}' does not eliminate the symptoms. 
Surgical removal of the lateral pharyn- 
geal band or the numerous follicles on 
the pharjmx is difficult and usually re- 
sults in hypertrophy and hyperplasia of 
the remaining follicles. The application 
of chemical caustics, especially silver 
nitrate in solutions of various strengths, 
has long been a favorite method of treat- 
ment. It may relieve the symptoms 
temporarily by producing coagulation of 
the surface epithelium or mild scarring. 
In some cases, however, the patient him- 
self has used silver nitrate to the point 
where general argyria has developed. 

The author advocates general treat- 
ment for the relief of granular pharyn- 
gitis, appreciating that such treatment 
has been carried out in the past on an 
empirical basis. Syrup of hydriodic 
acid or some such preparation has been 
used, and in certain instances beneficial 
results have been obtained, particularly 
in the case of children. At present, 
iodides by mouth in some such conveni- 
ent form as ethyl diiodobrassidate 
over a period is preferred. The prepara- 
tion comes in tablet form, it is palatable 
and apparently the organic composition 
is such that the unpleasant symptoms 
associated with the ingestion of iodine 
are to a large extent eliminated. The 
tablets are chewed and swallowed. De- 
pending on the degree of involvement, 
1 tablet is given from 2 to 4 times a 
day for a period of 5 days, the amount 
being lessened as the symptoms am- 
eliorate. This drug may be given to 
children, although syrup of hydriodic 
acid seems to have a similar effect if 
given over a period of time. This method 
of treatment has given patients more re- 
lief and catised more definite changes 


in the ajipearance of the pharynx than 
any other remedy that has yet tx:en u^ed. 

Irradiation of lymphoid hypertroph- 
ies and infections of the phartnx and 
nasopharynx is arivocated by W. W. 
Eagle and R. T. Reeves (Southern M. 

J. 29: 159 (Feb. » 1936;. as a result of 
their studies and those of Soto. The 
authors stress in particular the nonen- 
capsulated lymphoid tissue which is 
found scattered over the phaiynx and 
nasophaiynx, especially that tissue which 
cannot be surgically removed with any 
degree of satisfaction. Persistent or 
recurrent infection of this tissue and 
systemic disorders have been observed 
which make it obvious that the Ijmphoid 
tissue in the phaiynx should, by all 
means, be thoroughly eradicated. Treat- 
ment by irradiation was carried out in 
143 patients of whom 67 have reported 
the results thus far obtained. In 47 of 
the latter (70 per cent.) good results 
were obtained, in 16 (24 per cent.) the 
results were questionable, and in 4 (6 
per cent.) the results were poor. 

The technic of irradiation in these 
cases has been standardized during the 
last few years. The dosage was carried 
out under the following conditions: 130 

K. V., 5 ma. 25 cm. distance and 3 mm. 
aluminum filter. The erythema dose 
using these factors is 375 r units. The 
dosage first used was 100 r administered 
over each side of the neck at weekly 
intervals, giving 4 to 6 treatments in a 
series. This dosage in some patients 
produced considerable dryness of the 
nasopharynx ; therefore, the treatments, 
where possible, were given at 2-week 
intervals, using 150 r as the dosage over 
each side of the neck. The immediate 
reaction depended on the degree of in- 
fection of the lymphoid tissue. This 
reaction was characterized by a con- 
gestion and swelling, and often, 4 to 6 
hours after the treatment, the salivary 
glands and cervical lymph nodes be- 
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came enlarged. This reaction of lym- 
phoid tissue to x-ray irradiation has been 
fully discussed by Akaiwa in his recent 
article and also by Soto in 1932. 

The authors do not always expect to 
find an obvious total destruction of large 
lymphoid follicles, but the diameter does 
decrease in size, leaving only the stroma, 
following the total dosage administered. 
The small follicles and the granular- 
looking pharynx, however, do lose their 
original appearance. 

LUDWIG’S ANGINA.— Treat- 
ment. — ^R. P. Gingrass (Wisconsin M. 
J. 34:905 (Dec.) 1935) states that 
Ludwig’s angina is an acute, rapidly 
spreading infection of the cellular 
planes, starting in the floor of the mouth 
and extending to the front of the neck. 

The author holds with Blair and 
others that it is as definite in its path- 
ology and clinical signs as pneumonia 
and peritonitis. Ludwig’s angina is 
credited with a mortality of 40 per cent, 
or higher. With the method of treat- 
ment described, the mortality rate is 
practically zero. 

The treatment is essentially early free 
incision under ethylene or nitrous 
oxide anesthesia. A median incision is 
made extending from the lower border 
of the mandible to the hyoid bone. The 
incision is carried down to the mylohyoid 
muscle. This muscle is split in the mid- 
line and a small hemostat inserted be- 
tween it and the geniohyoid muscle and 
then spread open. Entrance to the floor 
of the mouth is thus obtained. This is 
followed by a large hemostat which is 
carried upward, backward and outward. 
The hemostat is now above the mylo- 
hyoid muscle and medial to the internal 
surface of the body of the mandible; 
in other words, it is in the floor of the 
mouth. The hemostat is opened and 
then withdrawn. The same procedure 
is repeated on the opposite side. A small 
fenestrated rubber tube is inserted into 


each opening. They are removed in 
about 24 hours. Frank pus is rarely seen 
at the time of establishing drainage. The 
following day a rather dark-colored, 
thin fluid may be seen around the in- 
cision and tubes. By the second day, 
foul smelling pus appears. Hot mag- 
nesium sulphate dressings are applied 
to the neck every hour. General sup- 
portive treatment is given. The patient’s 
pain is controlled by anodynes. A semi- 
recumbent position is maintained. 
Tracheotomy should be reserved for 
difficult respiration. Posture during sleep 
is a factor in avoiding or lessening aspira- 
tion-pnumonia. 

Where the swelling is more one-sided, 
in addition to making the median in- 
cision and establishing drainage up into 
the floor of the mouth, a transverse in- 
cision is made extending from the lower 
part of the median incision backward 
over the anterior belly of the digastric 
muscle. A hemostat is carried upward 
and backward toward the submaxillary 
salivary gland. Occasionally, a suppur- 
ating lymph node will be encountered. 
A drainage tube is then inserted. This 
procedure may be repeated on both sides 
if necessary, variation from the treat- 
ment described may be called foi . When 
the induration is entirely abcjve the 
mylohyoid muscle, intraoral incision is 
usually sufficient, but when the indura- 
tion involves the floor of the mouth and 
the front of the neck, a typical Ludwig’ s 
angina, the treatment recommended 
should be carried out. In the opinion of 
the author, many lives will thus be saved, 
whereas procrastination leads to a fatal 
outcome. 

PHARYNGOGENIC HEMATO- 
GENOUS STREPTOCOCCIC 
PERITONITIS.—Sore throat of the 
streptococcic variety as a definite ante- 
cedent history in streptococcic peritonitis 
was brought to the attention by J. Felsen 
and A. G. Osofsky (Arch. Surg. 31 : 
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437 (Sept.) 1935), whose studies 
covered 8 cases. The average period that 
elapsed between the angina and the onset 
of acute abdominal symptoms was 5.8 
days. The average duration of the dis- 
ease from the time abdominal symptoms 
were noted until death was 4.7 days. 
Extremely high temperatures were re- 
corded (from 107° to 107.8° F — 41.6° 
to 42. 1 ° C ) . The pathologic picture in 
each case was essentially that of strepto- 
coccic septicemia with profound toxic 
effects. The histopathologic pictures in 
general were congestive or hemorrhagic, 
owing to a toxic effect on the walls of 
the smaller vessels. In most of the 
reported cases a hemol 3 'tic streptococcus 
was isolated. The authors believe that 
their group is exceptional, since 5 cases 
were of the viridans and 3 of the non- 
hemolj'tic type. The mortality was KX) 
per cent. In the experimental work, the 
disease was reproduced in most of the 
animals by the intravenous injection of 
18-hour broth cultures. The ease with 
which they did this, even with some old 
cultures, suggests the possibility of a 
selective affinity of their strains for the 
intestine and peritoneum. 

TUMORS . — Carcinoma of the phar- 
ynx and larynx with especial reference 
to treatment is considered by L. H. Gar- 
land (Radiology 24:261 (Mar.) 1935), 
who holds that many cases of malignant 
disease of the larynx and phar 3 mx can be 
arrested and apparently cured by ade- 
quate, carefully administered, x-ray 
therapy. None of the present series of 
cases has been observed for a period of 
5 years and, therefore, the number of 
“clinical cures” cannot be stated. It is 
pointed out, however, that 12 of 24 
cases showed primary healing, and 7 of 
24 cases are clinically arrested at the 
time of making this report (2 months 
to lYz years), and that some of the 
other cases received remarkable pallia- 
tion. No patients died from causes 


directK- attributable t'ne x-ray therapy 
in this serie,- of cji>e?.. Xu late necroses 
of cartilage or bjne, and no laryngeal or 
pharyngeal obstructions due to radiation 
were observed. 

The treatment of cancer of the moitth, 
pharynx and larynx is reviewed with 
a report on several hundred cases 
managed b\- radiation methods. In the 
opinion of J. M. ^Martin f South. M. J. 
29:221 (Alar.) 1936j. radiation for 
cancers in these regions has passed the 
experimental stage. With better radium 
facilities and an improved x-ra\' technic, 
there is greater optimism for improved 
statistics in cancer on the inside of the 
mouth. Good cosmetic and functional 
results were obtained in cancer of the 
tongue. Coutard reported 20 per cent, 
of 5-year cures resulting from the use 
of his x-ray' technic in the treatment 
of 212 cases of cancer of the phary'nx 
and larymx. Radiation has become the 
method of choice for this region. Al- 
though the author's experience covers a 
period of only a little over 2 years, he 
is impressed with the wonderful pos- 
sibilities of this method. 

In presenting a study of 24 cases of 
malignant tumors of the nasopharynx, 
S. Salinger and S. J. Pearlman (Arch. 
Otolaryng. 23:149 (Feb.) 1936) em- 
phasize particularly the histopathology 
and attempt to clarify the nomenclature 
of a type of growth which they believe 
is characteristic of this location. In ex- 
amining most of the available reports 
they find that the tumors, roughly speak- 
ing, fall within 3 groups, vis., car- 
cinomas, sarcomas and endotheliomas. 
As a result of their study, these authors 
conclude that transitional cell carcinoma 
is the most common type (75 per cent.). 
In 3 cases, the diagnosis of sarcoma was 
considered, but in only 1 of these was 
there complete agreement. Lympho-epi- 
thelioma was diagnosed in 6 cases. Its 
similarity to transitional cell carcinoma 
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was noted in several cases, the difficulty 
of differentiating these growths being 
attributed to inadequate fixing and stain- 
ing. Endothelioma was considered but 
not definitely agreed upon by pathologic 
study- The early and characteristic 
sj’mptoms of transitional cell carcinoma 
were found to be : painless cervical 
adenopathy, tinnitus or deafness, and 
pains due to involvement of the first 
and second branches of the trifacial 
nerve. In the majority of cases, the 
tumor originated in the region of the 
Eustachian tube of the lateral wall of 
the nasopharynx, thus accounting for the 
symptoms enumerated. 

The treatment consists in external ir- 
radiation of the involved tissues by 
means of the x-rays or radium packs, 
combined in some instances with surface 
application of radium to the local lesion. 
Whether x-rays or radium packs are em- 
ployed, the underlying principle of treat- 
ment is that of the technic established 
by Coutard. The primary lesion and the 
regional lymphatic areas are exposed 
daily, or twice daily, to x-rays or radium 
o^'^er periods varying between 20 and 
60 days. Aedquate filtration is utilized 
to obtain the most highly penetrating 
rays. The total dose administered is 
estimated on a biologic basis, the aim 
being to cause complete regression of 
the growth without permanent damage 
to the surrounding normal structures. 
When the primary lesion is small and 
localized, surface applications of radium 
are combined with external radiation. 

The choice between high voltage x-rays 
and radium packs cannot be stated with 
certainty at the present time. The 5-year 
results from the use of the former are 
now well established. Whether or not 
the use of the penetrating gamma rays 
of radium will improve these results re- 
mains for the future to determine. With 
rare exceptions, the total dose of radia- 
tion does not vary with the estimated 


radio-sensitivity of the tumor. As a rule, 
the maximum dose compatible with the 
integrity of the tumor’s bed is ad- 
ministered. 

SPOROTRICHOSIS. — G. M. 

Loewe (J- A. M. A. 107 : 1040 (Sept. 
26) 1936) reported a case of sporotri- 
chosis of the cervical area which had 
baffled more than 50 consultants. The 
case presents several possibilities : 

1. The original acute pharyngeal in- 
fection with secondary involvement of 
the cervical lymph node may have been 
due to Sporothrix. No local lesions, 
however, developed in the throat, and 
the teeth were found to be normal by 
direct and x-ray examination. 

2. The primary infection of the phar- 
ynx and cervical node may have been 
due to a pyogenic organism, with later 
localization of the Sporothrix in the 
damaged node. 

3. The process may have been a sup- 
purative one until drainage to the ex- 
terior was established, with entry of 
the Sporothrix through the external 
sinus. 

The duration of this condition was 
more than 2 years. Many forms of 
therapy were advocated : radical ex- 
cision of the affected area was advised 
by 3 competent consultants. The ortho- 
dox therapy of iodides for sporotrichosis 
was ineffective. Specific autogenous 
vaccines were apparently effective and 
produced a marked improvement in the 
local condition. The residual lesion re- 
sponded to phenylmercuric nitrate and 
dilute solution of sodium hypochlorite. 
The patient has remained cured for 
more than 15 months. The importance 
of proper bacteriologic investigation of 
chronic suppurative lesions is strikingly 
illustrated by the history of this case. 

TONSILS.— TONSILLECTOMY. 
— Technic. — Premedication and inhala- 
tion an£sthesia for tonsil and adenoid 
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operations is discussed by J. T. Gwath- 
mey (Am. J. Surg. 31:272 (Feb.) 
1936), who believes that premedication 
ensures a smooth induction of the anes- 
thesia which is at all times under perfect 
control. The field of operation is dry 
and clear, and postoperative contingen- 
cies and complications are eliminated. 
The basis for the technic presented rests 
on laboratory experimentation and 
clinical experience. It is desirable to give 
the child a sodium bicarbonate enema 
on admission and 30 or 40 minutes be- 
fore operation, with the patient in bed, 
pentobarbital sodium dissolved in 1 
ounce of w'ater is given by mouth, or 
rectally in 4 c.c. of cold water, if 
swallowing is difficult. The dose varies 
according to the age, size and condition 
of the patient. Generally, in children 
up to 7 years of age, 1% grains (0.1 
Gm.) of the drug is given ; from 7 to 10 
years, 2 grains (0.13 Gm.) ; more than 
10 years of age, 3 grains (0.2 Gm.). 
For adolescents the dose of the bar- 
biturate is preferably increased, or a 
suitable amount of a morphine deriva- 
tive may be added. More than 90 per 
cent, of the author’s patients are asleep 
within 15 minutes. With care in lifting 
the patient from the bed to the stretcher, 
he reaches the operating-room asleep. 
When time is essential, the operation 
may be performed while the patient is 
on the stretcher, 

Rlectrocoagulation . — The present 
status of electrocoagulation of tonsils is 
surveyed by L. Savitt (Illinois M. J. 69 : 
127 (Feb.) 1936), who first reviewed 
the literature and then formed certain 
opinions concerning this method of 
tonsil removal. That tonsils can be com- 
pletely removed by electrosurgery is sup- 
ported by the reports of many workers. 
That the procedure is, however, in- 
dicated only in selected cases is now 
generally conceded. The limitations and 
contraindications are sufficiently well- 


defined for appreciation of practitioners 
generally. In the author's exf>erience. 
the method holds out as its main useful- 
ness the destruction of tonsillar stumps 
and recurrent lymphoid tissue. It is 
pointed out that in children and nervous 
individuals the firocedure cannot be suc- 
cessfully carried out. The concensus of 
opinion is that surgery will continue to 
be the method of choice for the removal 
of tonsils. Since there is some value to 
the procedure in special and selected 
cases, the laryngologist should familiar- 
ize himself with its technic that he may 
not be limited b\’ a lack of knowledge 
in its application when the indication 
warrants. 

Effect of 'Tonsillectomy on Inci- 
dence of Rheumatism in Children . — 
The influence of tonsils on rheumatic 
infection in children was studied in a 
very large series of cases by A. D. 
Kaiser (J. Lab. and Qin. Aled. 21 : 609 
(Mar.) 1936). Based on data obtained 
from the parents, nearly all the rheu- 
matic manifestations occurred less com- 
monly among tonsillectomized children. 
Rheumatic fever, which is usually a se- 
vere type of rheumatic infection, was 
reported with considerably less fre- 
quency in tonsillectomized children. 
Among the tonsillectomized children 
there were 37 per cent, fewer cases of 
rheumatic fever. Muscular rheumatism, 
termed growing pains, was reported only 
slightly less often in tonsillectomized 
children. Chorea was noted with equal 
frequency in the two groups, while 
rheumatic carditis was somewhat less 
common among the tonsillectomized 
children. The statistical information 
based on the parent’s history of the 
child leaves some uncertainty as to the 
value of the data. It does, however, 
clearly indicate that rheumatic disease 
occurs in children whose tonsils have 
been removed, and it also seems highly 
probable that initial attacks of rheumatic 
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infection are somewhat less likely to 
develop in children whose tonsils have 
been removed. Recurrent attacks of 
rheumatism occurred as frequently in 
tonsillectomized children as in the un- 
treated ones at all ages, except between 
the ages of 10 and 15, when recurrent 
attacks are less common in both groups. 
Though the number of recurrences of 
such manifestations as rheumatic fever, 
chorea and muscular pains was not les- 
sened by removal of the tonsils, it was 
demonstrated that carditis associated 
with recurrent attacks of rheumatic 
fever and chorea was somewhat less 
severe in the tonsillectomized children. 
Though the removal of the tonsils fails 
to decrease the number of recurrences 
of rheumatic infections, there is a de- 
cidedly lower mortality rate among these 
children. If other studies show similar 
results, there is a definite indication in 
every rheumatic child for the removal 
of the tonsils. 

Effect on Tuberculosis . — That ton- 
sillectomy in the tuberculous is followed 
by the same degree of general improve- 
ment as in the nontuberculous patients 
is emphasized by S. Broadwell (Illinois 
M. J. 68:526 (Dec.) 1935). Thus, in 
spite of the fear which has long prevailed 
of increasing the tuberculous activity ; of 
producing an acute local lesion at the 
site of operation ; of lowering the re- 
sistance through hemorrhage; of dys- 
phagia. According to the author, there 
is just as definite an indication for the 
removal of infected tonsils in pulmon- 
ary tuberculosis, both active and quies- 
cent, as there is for the removal of focal 
infection elsewhere. Active pulmonary 
tuberculosis should not be considered a 
contraindication for tonsillectomy when 
the operation is indicated. In selecting 
his cases the author excluded patients 
who were septic or in a hopelessly ad- 
vanced stage. BroadweH’s report is, 
based upon tonsillectomies in 118 per- 


sons, 70 per cent, of whom showed im- 
provement in general condition, gain in 
weight, 1, 3 and 6 months after opera- 
tion. Of this group, 6 positive sputums 
became negative and remained so. In 
20 per cent., the active tuberculous con- 
dition was unchanged. 

CHRONIC TONSILLITIS.— 
Twenty-five consecutive cases in which 
a clinical diagnosis of chronic tonsillitis 
had been given were studied from a 
clinical, bacteriologic and pathologic 
standpoint by T. N. Hunnicutt, Jr., H. 
J. Sternstein and H. E. MacMahon 
(Arch. Otolaryng. 22:744 (Dec.) 
1935). It has been shown that from 
the clinical aspect a single or group of 
changes was not found in all the tonsils 
and that the clinical findings did not 
bear a constant relationship to the clin- 
ical history. From a bacteriologic stand- 
point, one type of flora was not observed 
constantly in the tonsils, nor was any 
characteristic type of flora found show- 
ing a relationship either to the gross 
appearance of the tonsil or to the clinical 
signs and symptoms. From the stand- 
point of pathology, the changes in the 
tonsil, though variable, were strikingly 
similar to those in a group of selected 
controls. The histologic changes, with 
the rare exception of the specific lesion 
of rheumatic fever, did not bear a defi- 
nite relationship to the bacterial flora 
or to the clinical signs and S 5 miptoms. 

HYPERTROPHY.— Treatment.— 
The treatment of hypertrophied tonsils, 
with or without recurring tonsillitis, by 
x-rays is discussed by A. Gentili. Prog- 
ress was noted 1 month, 6 months, and 
1 year after treatment. No subjective 
or objective disturbance was observed. 
In 4 cases, complete aplasia of the ton- 
sils resulted; in 5, no effect was ob- 
tained ; in the remainder of the series of 
35 cases, the shrinkage was only slight, 
and in the majority only of a temporary 
character. Of the total of 35 children. 
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surgical removal of the tonsils had to 
be resorted to subsequently in 12 cases. 
Histologic examination of the excised 
tonsils showed a regression of the lym- 
phatic tissue and proliferation of con- 
nective tissue. The x-rays produced 
greater reduction of infected than of 
noninfected hypertrophied tonsils. 

tumors".— A ccording to H. Jack- 
son, Jr., F. Parker, Jr. and A. M. 
Brues (Am. J. M. Sc. 191:1 fjan. ) 
1936), malignant lymphoma of the ton- 
sil occurs with sufficient frequency to 
merit careful attention and study, par- 
ticularly as it is likely to run a rapid 
and fatal course. In 15 years there 
were admitted to the Huntington Hos- 
pital, 236 cases of malignant disease of 
the tonsil. Of these 28 ( 1 1 .8 per cent. ) 
were proven to be malignant lymphoma 
of one type or another. Generalized 
Ij’mphoma developed in 56 per cent, of 
this number. While the immediate re- 
sponse to radiation is excellent, it is 
by no means an index of the ultimate 
outcome. Local recurrence is common 
but, in 44 per cent, of those who died, 
there was no spread beyond the pharynx, 
nasopharynx and cervical nodes. The 
absence of local lymph nodes at the time 
of treatment is, in general, of good 
prognostic import. Lymphoma of the 
tonsil should be regarded as but one 
type of malignant lymphoma, and the 
ultimate widespread involvement seen in 
many patients must constantly be borne 
in mind. It is suggested that those pa- 
tients be treated as if they had carcino- 
ma of the tonsil, i. e., with very heavy 


initial radiation with comparable dose^ 
for recurrences. 

Treatment . — '1 on^illar caiict'i i- man- 
aged best by radium therap} . arc* m ling 
to P. Kisfaludy I'Strahlemiiera].:*- 55 : 
429 (Alar. 21'i 1936 i, who hold-, how- 
ever, that the larding with radium 
needles should be done by an exjjeri- 
enced radiologist who has surgical 
knowledge. Kisfaludy employs needles 
containing 3.3 or 6.6 mg. of radium 
element. 

Depending on the size of the tumor, 
from 4 to 10 needles are introduced and 
left in place for from 24 to 36 hours. 
He maintains that this method of ap- 
plication is sup>erior to the former prac- 
tice of using needles that contain only 
1 to 2 mg., and that have to remain in 
the tissues for from 5 to 11 days. The 
shorter duration of the radium applica- 
tion reduces the secondary irradiation, 
the danger of tissue necrosis, of abscess 
and edema formation, and of general 
infection or hemorrhage. Moreover, it 
is less annoying to the patient if the 
radium larding remains in place only 
for from 24 to 36 hours instead of for 
a number of days. The regional glands 
are treated with x-rays; 200 r are ap- 
plied from 6 to 8 times. .A.fter 6 or 8 
weeks, the x-ray irradiations of the 
glands are repeated. However, if the 
glands are enlarged, they are excised 
and the surgical treatment is followed 
by irradiation. The results obtained 
with this combination method prove the 
advantage of the author’s method of 
larding with radium needles. 


DISEASES OF THE NOSE AND SINUSES 

By Philip A. Halper, B.S., M.D. 

NASAL HEMORRHAGE- — when no visible source of the bleeding 
Treatment . — Severe nasal bleeding is a is apparent. The blood picture in these 
problem which confronts the rhinologist patients is usually within normal limits 
constantly, and it is especially distracting which indicate that the condition is en- 



740 


OTORHINOLARYNGOLOGY. 


tirely local. Though the hemorrhage can 
often be seen coming from the anterior 
inferior part of the septum, cauteriza- 
tion with chemicals or the electric 
cautery does not always lead to perman- 
ent destruction of the offending blood- 
vessels, and recurrences are common. 
Radium, submucous resection, and the 
injection of sclerosing solution must be 
resorted to at times. Moccasin snake 
(Ancistrodon piscivorus) venom has 
been used as a therapeutic procedure 
in controlling hemorrhage. J. L. Gold- 
man (Arch. Otolaryng. 24 : 59 (July) 
1936) illustrates the beneficial effect of 
moccasin snake venom in the treat- 
ment of recurrent epistaxis. The most 
favorable results were obtained in those 
with the so-called functional bleeding 
abnormalities, idiopathic nasal bleeding 
which was not associated with any blood 
dyscrasia. The venom was diluted to 
1 : 3000 with an 0.85 per cent, saline 
solution and preserved with a 1 : 10,000 
dilution of sodium merthiolate. ’ The 
initial dose was 0.5 c.c. (8 minims) of 
the 1 : 3000 dilution. Subsequent inj ec- 
tions were rapidly increased to 1 c.c. 
(16 minims) as a maximum dose. For 
children, the initial dose was 0.3 c.c. 
(5 minims), 0.8 c.c. (13 minims) being 
the maximum amount. The patients in 
this series were given injections twice 
a week for variable periods, depending 
on the symptoms. If the nasal bleeding 
was not entirely controlled after 4 to 8 
injections, 2 injections a week were 
continued until the clinical result war- 
ranted cessation of the treatment. There 
is no contraindication for more frequent 
injections of the venom when desirable. 

Patients could be grouped according 
to the source of bleeding. The follow- 
ing classification was formulated: (1) 
telangiectasia of the nasal septum, 
(2) ulcerations Of the nasal septum, (3) 
bleeding without' a visible source, and 
(4) hemangioma of the nasal septum. 


The observations appear to substantiate 
the conception that the venom exerts 
its therapeutic effect by acting on the 
capillaries and on the smaller blood- 
vessels. For the proper evaluation of 
the snake venom therapy, the patients 
were exposed only to this form of treat- 
ment. In the regular course of recurrent 
epistaxis, it is expected that sinus infec- 
tions will be treated, deviated septums 
corrected when necessary, and obvious 
bleeding points cauterized. The snake 
venom is offered as an additional and 
valuable therapeutic agent for the treat- 
ment of persistent and troublesome re- 
current epistaxis. In the series which 
the author studied, the venom therapy 
was effective in practically all instances, 
either in completely arresting and con- 
trolling the nasal bleeding or in mark- 
edly diminishing its amotmt and fre- 
quency. 

R. Wilenius (Finska lak.-sallsk. 
handl. 77:291 (May)’ 1935) reports a 
case of recurring nosebleed with multi- 
ple telangiectases and hemangiomas 
(hereditary hemorrhagic angiomatosis 
(Osier) in a woman, aged 58. In spite 
of the tendency to bleeding, no changes 
in the blood were demonstrable other 
than a secondary anemia due to the 
hemorrhages. A heredofamilial disposi- 
tion to hemorrhages of simple dominant 
was established in 3 generations. The 
epigastric pains with melena in this case 
are ascribed to angiomas in the pyloric 
region. In early adult life, cauterization 
of the telangiectases in the nose was 
ineffective, but recent cauterization to- 
gether with general building-up treat- 
ment resulted in marked improvement. 

NASAL FRACTURE. — Treat- 
ment. — According to J. Poult (Schweiz, 
med. "Wchnschr. 65 : 638 (July 13) 
1935), the reposition of the fractures 
of the nasal cartilage can be accom- 
plished readily by pressure with the 
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ringers from both sides and, if neces- 
sary, "with simultaneous hook traction 
that has its point of attack in the con- 
cavities of the anterior portion of the 
nose. The traction is accomplished best 
with a blunt double hook that has an 
inner span of from 5 to 10 mm. The 
tips of the hook should be padded with 
cotton. If a fracture of the bony por- 
tions of the nose has to be reduced, a 
wide arterial forceps, that is kept closed, 
can be introduced along the nasal floor 
until the fracture has been reached. The 
eventually overlapping fragments are 
then loosened by traction with the 
double hook. If the vomer also is frac- 
tured, it can usually be replaced by 
traction. Finally, the depression can be 
lifted from the inside either by opening 
the forceps or by pressing the closed 
forceps flat against the depression. In 
order to retain the fragments in the 
proper position, the author employs an 
intranasal support that is made of 
glass and has the form of a triangle 
(musical instrument). To guard against 
asymmetry of the nose, he inserts the 
support into both nasal cavities, regard- 
less of whether both are injured or not. 
The nasal support consists of a thick- 
walled glass tube with an external 
diameter of 5 mm. Kach side of the 
triangle is about 3 cm. in length, and 
the middle piece measures about 1.33 
cm. The inner distance between the two 
ends is about 3 mm. It is advisable to 
have a hole in one of the arms of the 
triangle and to lead a string through 
this and the tubal opening and knot it 
above the upper lip, so as to prevent 
the triangle from slipping backward. 
The author states that this supporting 
apparatus is well tolerated by the pa- 
tients. It is worn for from 8 to 14 days. 
It permits the discharge of the secre- 
tions and in some instances even limited 
nasal breathing. The author considers 
that unless irrigation seems absolutely 


nece^'ary, it may lx.* omitted, fr.r. with 
the glass .suj-j-jort. danger of stasi.s of 
the sccreticin is not great. 

In discussing fractures of nasal and 
malar bones, G. B. Xew ( S. Clin. X'orth 
-America 15:1241 fOct.) 1935.) states 
that lacerations about the nose should 
receive the first attention. The wound 
is cleaned with an antiseptic, and the 
bleeding is controlled. The skin is 
closed with eyeless needles and fine silk. 
The fractured parts are placed in 
position (manipulation under gas anes- 
thesia). Intranasal splints are made 
by vaseline packs. Occasionally, suture 
may be necessaiy* to hold the bridge in 
position. Outside, aluminum splint 
lined with a layer of gauze is used. 
Gauze and tape hold the splint in posi- 
tion. -\n ice-bag is employed outside 
this dressing. If the patient is uncon- 
scious and the bone driven back, the 
treatment is expectant. In old fractures, 
correction may require refracture. 

The management of recent fractures 
of the nose and sinuses is well de- 
scribed by F. D. Woodward (Ann. 
OtoL, Rhin. and Laryng, 44 : 264 
(Mar.) 1935). He points out that frac- 
ture of the frontal bone involving the 
sinus is dangerous because of the rela- 
tionship of the sinus of the brain and 
the meninges. The important thing to 
ascertain is whether the posterior wall 
is involved, because, if so, wide ex- 
posure, inspection of the dura and open 
drainage are required. In any case, 
blood clots and fragments of bone 
should always be removed. In fracture 
of both the ethmoid and of the frontal 
bone, the patient should be cautioned 
against blowing the nose. A transverse 
fracture through the ethmoid bone and 
the orbit is treated by wiring or by 
dental braces fixed to a skull cap. 
In fracture of the maxilla, blood is com- 
monly found in the maxillary sinus. Ir- 
rigation should be delayed at least from 
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4 to 6 days because of the danger of 
secondary infection. It is always im- 
portant to restore the orbital rim. The 
author refers to the various methods 
used for the reduction of dislocated 
malar bones and zygomatic processes, 
such as the towel clip method o£ Gill, 
the intra-antral method of Shea, and 
the method of Gillies. In many cases 
the aid of an orthodontist or a surgeon 
specializing in diseases of the mouth is 
necessary. 

IONIZATION.— While nasal ioni- 
zation has come to the fore during the 
past few years as a suitable treatment 
for hay fever and allergic rhinitis, its 
status is still unsettled. Ionization has 
been employed for more than a decade 
by certain rhinologists. A. R. Hollender 
and M. H. Cottle used it chiefly as a 
therapeutic aid in simple chronic rhinitis. 
Its use in nasal allergy is more recent, 
but sufficient experience has been had 
with the method to draw some conclu- 
sions. Earlier workers have adhered to 
the employment of a weak (2 per cent.) 
zinc sulphate solution as the electrol 3 rte. 
Warwick, Alden and others prefer an 
electrol 3 h:e of 3 metallic chemicals, zinc, 
cadmium and tin. It is doubtful whether 
the latter has any advantage over other 
solutions for the electroljlic purpose. 

L. B. Bemheimer (J. A. M. A. 106: 
1980 (June 6) 1936) reports on the 
clinical results obtained through zinc 
ionization on the nasal mucous mem- 
brane of 25 individuals suffering from 
hyperesthetic rhinitis, and 10 with sea- 
sonal hay fever. Two patients suffering 
from hyperesthetic rhinitis developed 
anosmia. Both of these patients had a 
normal sense of smell before ionization 
but lost the ability to detect unpleasant, 
pungent or mild, or pleasant odors 
within 24 hours after ionization. Both 
complained of associated taste disturb- 
ances. This unfortunate complication 


persisted for 4 months with 1 patient 
and for 7 months with the other. As 
neither was benefited by the ionization 
treatment, these complications resulted 
in most unpleasant situations. It should 
not be forgotten that many persons suf- 
fering from hyperesthetic rhinitis have 
disturbances of the sense of smell re- 
sulting from the disease process itself. 
The rhinologist, therefore, for his own 
protection, should test the patient’s sense 
of smell before employing ionization. 
One patient developed a unilateral head- 
ache referred from the eye on the 
affected side to the lower occipital 
region and down into the neck and 
shoulders. The pain was typical of the 
syndrome described by Sleuder, spheno- 
palatine neuritis. It persisted for 3% 
months with short periods of remission 
following application of cocaine to the 
sphenopalatine foramen. The patient re- 
fused to submit to alcohol injection. 
The author concludes that the clinical 
course of hyperesthetic rhinitis was in- 
fluenced in only 5 per cent, of the 25 
patients who were treated with ioniza- 
tion. The clinical course of hay fever 
was not altered by the use of ionization, 
and ionization of the nasal mucous 
membrane carries a definite risk of 
complications. 

It should be added further that the 
possibilities of local tissue injury, at 
least for a brief period, must be enter- 
tained. L. W. Dean (Ann. Otol., Rhin. 
and Laryng. 43 : 326 (June) 1936) be- 
lieves this period is about 2 years. 

In discussing late changes in the 
mucosa of the frontal sinuses and nose 
of dogs following ionization, B. J. 
McMahon’s (Arch. Otolaryng. 22 : 454 
(Oct.) 1935) report shows fibrosis of 
the subepithelial tissues with marked 
hyperplastic changes in the bone at the 
end of 12 weeks. There was an eventual 
transition of the epithelium to a cuboidal 
type over the areas of greatest destruc- 
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tion. The \arious steps in the process 
are shown by photomicrographs of the 
mucosa of the experimental animals, 
taken at periods of from 2 to 12 weeks 
after ionization. The author feels that 
these same changes taking place in the 
human nose after ionization, depending 
on the individual reactions, might lead 
to permanent atrophy of the glands and 
symptoms arising from compression of 
the nerves. It would naturally take some 
time for such changes to attain their 
maximum, and he believes that the re- 
sult would be a premature “nasopause.” 

In summarizing it can be said that: 

1. Zinc ionization is a nonspecific 
local procedure suitable for nonseasonal 
types of allergic rhinitis, especially after 
immunization and other methods have 
failed to bring about a relief of symp- 
toms. 

2. It should not be heralded as a cure, 
in spite of permanent relief of symp- 
toms in some cases. 

3. The procedure merits application 
only after a careful, comprehensive 
study of each individual case to estab- 
lish a rational indication. 

COMMON GOLD.— The common 
cold remains the problem of consider- 
able investigative effort because of the 
untold suffering it produces through its 
complications and because the economic 
loss in time and wages is greater in 
this condition than in any other disease 
that affects the population at large. Dur- 
ing periods of influenza epidemics, the 
common cold is often mistaken for the 
former condition, resulting in lack of 
proper treatment and leading to serious 
consequences. Again, there is much con- 
fusion between the common cold and 
hay fever. 

Etiology and Pathogenesis. — In 
discussing the prevention of common 
colds, P. H. Long (J. Michigan M. 
Soc. 34: 157 (Mar.) 1935) evaluates 


7-r.^ 

the \ariiiu-' prMpli_\ lactic- tiiai ha-.e been 
U'dl fi.r t!je pre'.eiitiun ni this c><tnm(»n 
malady. He ha- en«lca\*ired t** deter- 
mine the true fiart played by bacteria 
in the course of colds. He demonstrated 
that 2 main tyj>es of cellular re.-jHjn-e 
are found in the nasal secretions from 
patients with colds. One is character- 
ized b\' an early predominance of 
phagix:ytic and epithelial cells in the 
secretions, while in the other type, poly- 
morphrinuclear, neutr< iphilic leukocytes 
predominate from the l^eginning of the 
infection. Seven first day specimens of 
nasal secretions showed a predominance 
of polymorphonuclear, neutrophilic leu- 
kocytes, and 4 were practically free from 
bacteria when cultures were taken on 
blood agar plate.s, while 3 containe;! 
thousands of microorganisms. Of 8 first 
da\' samples of nasal secretions in which 
monocytes and epithelial cells predomin- 
ated, 5 showed an abundance of organ- 
isms and 3 w'ere practically sterile. It 
is evident that on the first day of colds 
it is not possible to correlate the pres- 
ence or absence of bacteria with a poly'- 
morphonuclear, neutrophilic leukocyte 
response. As streptococci, staphylococci 
and pneumococci were the organisms 
generally found in these secretions, this 
lack of correlation assumes added im- 
portance. After the fourth day, the 
polymorphonuclear, neutrophilic leuko- 
cytes averaged 90 per cent, of the total 
cells present in the nasal secretions. 
Nevertheless, a scanty bacterial growth 
was obtained from 18 of 65 specimens 
examined in the late stages of these 
colds. The purulent character of the 
nasal secretions in the advanced stages 
of colds is not dependent on the pres- 
ence of numbers of bacteria. The lack 
of correlation between the bacterial con- 
tent and cellular response of the nasal 
secretions is considered to be evidence 
of a lack of pathogeny on the part of 
these bacteria in the course of colds. 
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Therefore, it may be assumed that these 
organisms are present in the nasal se- 
cretions because these secretions consti- 
tute a medium favorable for bacterial 
growth. If true, the failure of bacterial 
vaccines to modify the severity or dura- 
tion of uncomplicated colds can easily 
be understood. 

C. H. Browning (Glasgow M. J. 
123:329 (June) 1935), in his summary 
of the causation of the common cold 
states that: 

1. The common cold is, at least in 
some instances, due to an agent which 
is not habitually harbored by those at- 
tacked. This is proved by the outbreak 
of epidemics in isolated communities on 
the occasion of the first visit of strang- 
ers after an interval of no communi- 
cation. 

2. Evidence that an infective agent 
of the filter passing type is responsible 
is furnished by the transmission of colds 
to quarantined human subjects and 
chimpanzees by the intranasal instilla- 
tion of sterile filtrates of the nasal 
secretions of persons in the early stage 
of colds. The causal agent can survive 
for a considerable period outside the 
body, and is capable of proliferation in 
culture medium in vitro. 

3. It is not determined whether the 
ordinary pathogenic bacteria which may 
occur in the upper respiratory tract are 
ever by themselves the causal agent of 
coryza, although there is no doubt that 
as superadded infections they are im- 
portant in aggravating the condition 
and especially in bringing about com- 
plications. 

4. The incidence of colds is to a great 
extent independent of climate but has 
some relation to weather. Thus, a sud- 
den fall in temperature tends to be 
followed by an outbreak, owing, in all 
probability, to a lowering of resistance 
of the tissues. Nothing is known re- 


garding factors that may influence the 
virulence of the causal agents. 

5. There is little or no evidence that 
the incidence of colds in a community 
is related to the general habits of living 
of its individual members. 

Treatment. — On the mistaken hypo- 
thesis that the common and visible 
bacteria discovered in the respiratory 
passages were of etiologic significance, 
the medical profession and the public 
have used many types of respiratory or 
“cold” vaccines for the prevention of 
the common cold. There is no proof 
that such vaccines exert any specific 
protective action, and if there is any 
value in the procedure, it is likely that 
immunity is enhanced against the action 
of these organisms only as secondary 
invaders or for some other reason still 
undetermined. Perhaps the only virtue 
in the periodic use of such vaccines lies 
in a nonspecific action of foreign pro- 
tein on the autonomic nervous system. 

In the treatment of the acute attack, 
several measures are of value. These 
may be grouped under 2 general heads: 
(1) those measures which constrict the 
mucous membranes of the nose and per- 
mit the passage of air over them; (2) 
those which open the peripheral vessels. 
In the first category will be found the 
shrinking solutions and applications ; 
in the second, a warm room and warm 
bed, a hot bath, the mustard foot- 
bath, hot drinks, acetylsalicylic acid, 
quinine, powder of ipecac and opium, 
papaverine, and many other drugs. The 
chief concern in treatment is with the 
complications that result from the ob- 
struction of the sinuses and the irrita- 
tion of the lower respiratory passages. 

In J. S. Stovin’s (M. Rec. 142:505 
(r>ec. 4) 1935) experience, the most 
eflEective method for treating colds and 
acute sinusitis in children is the instilla- 
tion of mild vasoconstrictors, followed 
by gentle suction. Strong vasocon- 
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strictors and germicidal agents are to 
be avoided. The use of tampons is con- 
traindicated. To prevent colds, proper 
air-conditioning of homes is important. 
Rooms are generally overheated, and 
there is usually too little humidity. 
Ultraviolet irradiation has been rec- 
ommended. A change of climate is of 
benefit, the southern parts of Florida 
and California are particularly recom- 
mended. The common cold is just as 
prevalent in children who have had their 
tonsils and adenoids removed as in 
other children. 

In the Semon Lecture 1935, St. C. 
Thomson (J. Laiymg. and Otol. 51:1 
(Jan.) 1936) limits his review of the 
defenses of the airways to the local 
means of protection in normal conditions 
of health. These are reinforced by such 
prophylactic weapons — particularly in 
disease — as antitoxins and other anti- 
bodies, opsonins and phagocytosis, bac- 
teriolysins, leukins and other germicidal 
substances, and the army of reserve 
defenses that maintain the normal state 
of immunity. These local defenses are 
so effective in health that it is difficult 
to produce pulmonary infections by in- 
halation or insufflation of organisms 
under normal conditions. He discusses 
the complexity and perfection of these 
defenses and hopes to encourage inter- 
est in normal processes as a necessary 
first step to the study of disease. 
Biology is opening up possibilities of 
discoveries that will enlarge the con- 
quests of Pasteur, Koch and Lister. 
This may lead to knowledge that will 
avert or cure many common human 
ailments. These studies should help to 
explain why removal of a focus of in- 
fection, or why operations, however 
radical and brilliant, often fail to cure. 

ALLERGY.— J. A. M. Cameron 
(J. Laryng. and Otol. 50:493 (July) 
1935), in an investigation of the part 


played by allergy, or sensitizati<jn. a 
factor in predisposing the mucous mem- 
brane of the nasal passages and the 
parana.«ial sinuses to infection, and its 
bearing on the treatment of disease of 
these cavities, states that in allergic dis- 
eases that affect the nasal cavity there 
is always a primar 3 ’ pathognomonic ex- 
cess of eosinophils in the nasal discharge 
and in the exudate from punctures. The 
nasal mucosa and the paranasal sinus 
mucosae present an unmistakable eosino- 
phil infiltration, as do the polypi arising 
from these structures. The eosinophils 
are of 2 t>'pes: the bilobed, with coarse 
granules ; and the mononuclear, with 
much finer granules. The latter are 
more abundant in chronic lesions ; the 
former in more acute lesions. It is be- 
lieved that these cells neutralize some 
substance liberated in allergy, or that 
they are a chemotactic response to its 
stimulus. The author found no evidence 
that these changes are due to micro- 
organisms. The evidence as to whether 
allergj* prepares the nasal mucous mem- 
brane for infection by microorganisms, 
is difficult to assess ; allergy has no 
marked effect as far as statistics show. 
When infection supervenes, the mucous 
membrane shows diminution or disap- 
pearance of the eosinophils. Confirma- 
tory x-ray evidence is submitted. 

In treatment, due regard must be 
paid to the allergic and local nasal 
aspects. A common practice when food 
allergies are suspected is to use elimina- 
tion diets for the diagnosis and treat- 
ment. In this way, offending substances 
are discovered, and desensitization is 
attempted by administering slowly in- 
creasing doses. It has been shown that 
the injection of a small dose of antigen 
into an animal prevents its being shocked 
by injection of the same antigen intro- 
duced in a larger dose some hours later. 
In cases of food allergy, the two 
methods based on this principle are that 
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of the small meal and peptone ther- 
apy. Cameron concludes that allergic 
manifestations may have a common 
genesis in some form of metabolic pois- 
oning which is usually amenable to 
detoxication. 

Tn discussing allergy and its relation- 
ship to sinusitis and allied nasal con- 
ditions, A. I. Cohen (Arch. Otolaryng. 
21:265 (Mar.) 1935) believes that 
early failures in testing are due to using 
too few allergens and not paying enough 
attention to foods. He finds that the 
pressure puncture method is the most 
satisfactory, the reactions being more 
uniform and more easily tabulated. He 
uses dry allergens and Ringer’s solution, 
which is less irritating than sodium 
hydroxide. The production of a wheal 
is not necessary, since hyperemia greater 
than that seen in the control area is 
considered positive. Dietary control 
yielded the author the best results. This 
method of treatment was used in 23 
cases of sinusitis alone or in combination 
w’ith hay fever, asthma, or disturbances 
of the gastrointestinal tract, with the 
following results : entire relief, 49 per 
cent. ; much relief, 34 per cent. ; some 
relief, 6 per cent.; and failure, 11 per 
cent. 

A study of allergy in relationship to 
sinus disease was made by the late 
W. V. Mullin (S. Clin. North America 
15 : 839 (Aug.) 1935) on a series of 
216 patients who came to the clinic for 
operation. He found that allergy was 
present in from 30 to 35 per cent, of 
all cases of chronic infection, and states 
that an eosinophil count of more than 
3 per cent, was considered at least 
significant. More important emphasis, 
however, was laid on an increase of 
eosinophils in the blood. He found no 
improvement from the use of calcium 
or acids by mouth. The best results 
were obtained by regulating the diet; 
often all known irritants were removed. 


Surgical procedures were restricted to 
resection of the septum, removal of 
obstructing polypi, and simple drain- 
age of a suppurating sinus. 

In discussing nctsal manifestations of 
allergy in infancy and childhood^ K. D. 
Figley (Ohio State M. J. 32 : 312 (Apr.) 
1936) states that many children are 
sensitive to a combination of various 
groups of pollens, so that their symp- 
toms persist from early spring until late 
fall, with short remissions correspond- 
ing to the brief intervals between pollen 
seasons. In children, pollen hypersensi- 
tiveness takes the form of an almost 
constant or frequently recurring “cold” 
with watery or mucoid nasal discharge 
and intermittent nasal blockage. The 
author states that he has of late seen 
a number of children in whom pollen 
sensitivity was pronounced by their 
second year. 

The symptoms of perennial allergic 
rhinitis are similar in every respect to 
those of the seasonal type, except that 
they occur at any time throughout the 
year. Here again, one is confronted with 
the infant or older child, the subject of 
constant so-called “colds” or “bron- 
chitis.” These are the sniffy, wet-nosed 
youngsters, many of whom are under- 
sized and undernourished, with typical 
adenoid appearance, in spite of one or 
more operations for the removal of 
tonsils and adenoids. In infancy, the 
causative allergen is almost certain to 
be due to food sensitivity, usually 1 or 
2 of the cereal-milk-egg combination. 
As the child grows older, the natural 
tendency is for spontaneous desensitiza- 
tion to foods, while inhalant sensitivity 
gains a foothold. Occasionally, food 
sensitivity persists until puberty, and 
combined with inhalant sensitivity, com- 
plicates the problem. 

The majority of children from the 
ages of 4 on up with perennial allergic 
rhinitis are pollen sensitive. In addition. 
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they are sensitized to one or more addi- 
tional inhalant allergens, the most com- 
mon being house-dust. In the seasonal 
pollen cases of allergic rhinitis, asthma 
occurs as a complication, or rather as 
part of the respiratory mucosal hj-per- 
sensitiveness, in from 40 to 60 per cent, 
of cases. 

There are varying degrees of nervous 
irritability due to allergic intoxication, 
ranging from the whiny do-nothing child 
to one that is highly excitable. Regard- 
ing the complication of allergic rhinitis 
by superimposed infection, it is inevita- 
ble that sooner or later, bacterial in- 
fection will gain a foothold on the 
swollen, edematous, allergic mucosa. 

The diagnosis of allergic rhinitis con- 
cerns its differentiation from infectious 
rhinitis. The treatment consists of elim- 
ination, avoidance, and desensitiza- 
tion. A plea is made by Figley for 
early recognition and diligent treatment 
of the allergic infant or older child. 

V. Hlavacek (Monatschr. f. Ohrenh. 
69: 1153 (Oct.) 1935) shows that eosin- 
ophilia of the tissues is a constant sign 
of allergic disease. He detected a mild 
degree of eosinophilia in hay fever, a 
more severe form in vasomotor rhinitis, 
and the most severe eosinophilia in the 
polypi of patients with asthma. He 
states that if eosinophilia is observed 
in the polypi, other signs of allergic 
disease should be searched for. He re- 
ports further how he effected an increase 
in the number of eosinophils in the nasal 
mucosa of guinea pigs. As a sensitizing 
substance, scales from horses were used. 
It w'as found that in the sensitized ani- 
mals, in which shock was elicited by 
the parenteral injection of the antigen, 
the number of eosinophilic leukocytes 
was slightly increased in the nasal 
mucosa. However, when shock was 
produced in sensitized animals by the 
direct action of the antigen on the 
mucous membrane of the upper respira- 


tory pa^'^age'i, considerable eo-inojihilia 
of the nasal mucosa was the result. The 
increase in the numlx?r of ensinffpliils in 
the tissues friIlow> the same laws as the 
increa.'C in the bl< M »d : it reaches a peak 
several hour' after anafih\’lactic shctck. 

F. M. Rackemann (J. A. M. A. 106: 
976 ( IMar. 21) 1936) discusses history- 
takinq in allergic diseases. He states 
that the successful treatment of hay 
fever, asthma and eczema, like the suc- 
cessful treatment of other diseases, de- 
pends on a complete understanding f>{ 
the patient and his particular problem. 
In the allergic diseases, this is especially 
true because, as Pirrjuet has described, 
the symptoms depend on the jjeculiar 
capacity of the individual to react 
toward certain foreign substances. First 
of all, the physician must know whether 
or not the s 3 ’mptoms of which his pa- 
tient complains are of allergic origin. 
The 5 s\’mptoms and signs which are 
characteristic of each manifestation of 
clinical allergy and which, when found, 
are helpful to the diagnosis are: 1. A 
characteristic symptom dependent on a 
characteristic local pathologic condition. 
2. The presence of some other allergic 
symptoms in addition to the first. 3. A 
positive family histor\' of allergy. 4. 
Positive skin tests. 5. A blood eosino- 
phila. Any of the allergic diseases may 
coexist with and be complicated by some 
other disease. The allergic diseases are 
common but “cures” are not so common. 
Since the fundamental nature of allergy, 
of the capacity to develop sensitiveness 
and then to react to the specific sub- 
stance is still unknown, present interest, 
at least from the practical point of view, 
concerns the exciting cause of the symp- 
toms. Diagnosis of the exciting cause of 
asthma, sometimes referred to as the 
“trigger” mechanism, rests on 3 factors, 
which in the order of their importance 
are the history, the physical examination 
and the skin tests. It is the history. 
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however, which, from the practical point 
of view, becomes the chief diagnostic 
measure. The author summarizes his 
article : 

1. The clinical history is of primary 
importance in the diagnosis and treat- 
ment of the “allergic” diseases. 

2. Dates in the history are not only 
the accurate expression of time, but are 
essential to the accurate expression study 
of hay fever, of asthma, and of eczema. 

3. To account for aU the time is to 
learn, in many cases, not only why the 
attack began but why it ended, and then 
later why the free period in turn ended. 

4. When the history is not long, or 
contains only a few events, further 
history can be “made.” 

5. In atopic dermatitis (eczema) the 
history may be quite as important as it 
is in eczema. 

The influence of the spleen in allergic 
conditions is described by C. R. Griebel 
(Arch. f. Ohren-, Nasen-u. Kehlkopfh. 
140: 101, 1935). He made sugar toler- 
ance tests on rabbits, some of which had 
first been sensitized by repeated sub- 
cutaneous injections of small amounts of 
an allergen. The allergic animals showed 
considerable eosinophilia. In tolerance 
tests it was proved that the metabolism 
of sugar is disturbed in these animals, in 
that the blood sugar reaches an unusually 
high level and remains at this high level 
for much longer periods than it does 
in animals that have not been made 
allergic. However, when the allergic 
animals were given an injection of an 
extract of spleen (free from protein, 
sugar and lipoid) previous to the sugar 
tolerance test, the reaction was consider- 
ably reduced toward the normal. In 
other experiments the reticuloendothelial 
system of the animals ' was blocked. 
Griebel concludes that clinical observa- 
tions as well as experiments on animals 
indicate that the spleen exerts a con- 
siderable influence on the eosinophilic 


blood picture. It was found that the 
administration of an extract of spleen 
in allergic disturbances (bronchial 
asthma, vasomotor rhinitis and hay 
fever) produces the best results in vaso~ 
motor rhinitis; in hay fever, the effects 
are less favorable, and in bronchial 
asthma, they are least favorable. To be 
sure, the eosinophilia was reduced in 
all of these conditions, but only in vaso- 
motor rhinitis was this reduction accom- 
panied by a cure. Griebel considers 
spleen therapy promising in the treat- 
ment of allergic disorders. 

EYE COMPLICATIONS. — In 

discussing inflammatory exophthalmos in 
catarrhal disorders of the accessory nasal 
sinuses, M. Cohen (Arch. Ophth. IS : 
457 (Mar.) 1936) states that the venous 
circulation plays the important part. 
The veins, being valveless, permit infec- 
tion to be carried to and from the orbit. 
The lesions in the orbit depend on the 
severity of the sinus infection. During 
the past 3 years, 1817 patients with 
sinusitis have been treated in the wards 
of the Manhattan Eye, Ear and Throat 
Hospital. In 22 cases the condition was 
complicated by inflammatory exophthal- 
mos. There were 2 deaths ; 1 from 
meningitis and 1 from septic thrombosis 
of the cavernous sinus. Among the 22 
patients with inflammatory exopthalmos, 
there were 1 1 with acute ethmoiditis who 
were treated with medication to the eye 
and the nasal cavity. The remaining 
11 patients were treated by conservative 
surgery; 5 by incision and drainage for 
subperiosteal or orbital abscess, 4 by 
external ethmoidectomy with opening of 
the sphenoid, and 2 by surgical treatment 
of the frontal and ethmoid sinuses. The 
ocular signs of inflammatory exophthal- 
mos are self-evident, except in the mild 
acute cases in which the condition is 
caused by an inflammatory edema of 
the retrobulbar tissue. In this condition 
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the exophthalmos, the ocular inflamma- 
tion, and the nasal condition are mild 
and respond rapidly to appropriate treat- 
ment. The patient recovers in a few 
days. 

The ocular and nasal signs in the 
more acute and subacute tj-pes are more 
marked and distinctive and are discussed 
with an illustrative report of a case. 
Cases of empyema of any of the sinuses, 
with rupture into the orbit, are recog- 
nized by a local swelling with fluctuation 
over the area involved, accompanied by 
general symptoms, such as pain, head- 
ache and increased temperature. Rhin- 
ologic and x-ray examination give posi- 
tive evidence, in addition to swollen nasal 
mucosa and discharge. The acute symp- 
toms in this type persist for about 3 
or 4 weeks, after which the ocular signs 
gradually disappear. In the chronic type, 
the symptoms are similar to those ob- 
served in the subacute type, but they 
are prolonged over a period of 8 months 
or longer. 

The exophthalmometer is an aid in 
diagnosing doubtful cases of exophthal- 
mos ; this instrument also assists in judg- 
ing the results of treatment. The treat- 
ment in these cases is concerned not 
only with the ocular condition, but also 
with the sinus disease which is its prim- 
ary cause. The prognosis is generally 
favorable in all types of cases, especially 
if the ocular and general sjmptoms are 
not progressive. 

A case of unilateral blindness with a 
latent closed empyema of a posterior 
ethmoid cell, with recovery following 
operation, was reported by L. Cerise, J. 
Ramadier and H. Guillon in 1934. A 
man, aged 32, entered the hospital with 
the complaint of loss of vision in the 
left eye and periorbital pains for the 
previous 8 days. Examination revealed 
a slightly swollen and edematous papilla 
and an enormous central scotoma in the 
left eye. Vision was limited to a narrow 


cre-scentic area with it^ crmcavity down- 
ward. There was nu sign of na>al sup- 
puration, and the x-ray examination 
showed no evidence of involvement of 
the sinuses. Since the vision rap>idly 
diminished to complete blindne.^s. re- 
section of the septum and e.xploratiun 
of the posterior sinuses were done. Tw*o 
c.c. of thick fetid pus was evacuated 
from a posterior ethmoid cell. The 
operation was not extended farther. Im- 
provement was immediate, and at the end 
of the eighth day the \flsual field and the 
papilla were normal, and vision was 9io- 
From an ophthalmologic point of view, 
this case was one of optic neuritis with 
functional signs, quite different from 
those of the classic form. The authors 
agree with Portmann and Pesme that 
the association of functional signs of 
retrobulbar neuritis with papillary lesions 
and painful symptoms suggests that 
these ocular disturbances originate from 
an infected sinus. In such cases, even 
when the nasal examination gives nega- 
tive results, an early exploratory opera- 
tion on the ethmoid and sphenoid sinuses 
is indicated. 

Bonnet, Sargnon and Paufique re- 
ported a case of a boy, 13 years old, who 
complained that with his right eye he had 
been seeing many black spots in his field 
of vision for 18 days. Visual acuity was 
normal. The anterior segment and vitre- 
ous w'ere normal. The papilla presented 
a hazy outline, the veins were dilated, 
and a circle of edema could be observed 
adjoining the disc on the nasal side. The 
temporal segment was normal. The 
visual fields had the usual extent, but 
there was some constriction for colors 
more especially for green. The x-ray 
photograph of the head, the urine and 
the Wassermann test were normal. The 
right nasal passage showed signs of 
obstruction. The edema of the fundus 
increased. Several polypi were re- 
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moved from the nose, and recovery 
was immediate. 

Among the medical problems solution 
of which depends on the collaboration of 
neurologists, ophthalmologists and rhin- 
ologists, is the problem of acute retro- 
bulbar neuritis. A large number of 
patients who recover spontaneously are 
later found to have multiple sclerosis. 
-An increasing number of patients with 
bilateral subacute retrobular neuritis 
(atypical cases) have later manifested 
multiple sclerosis in spite of early opera- 
tion on the posterior sinuses. 

G. W’eill and J. Nordmann discuss 
retrobulbar neuritis, sinusitis and multi- 
ple sclerosis. They report 2 cases, in both 
of which multiple sclerosis became mani- 
fest 3 and 6 years, respectively, after 
apparent recovery. Both patients had 
suppitrating sinuses which were operated 
on. Atypical retrobulbar neuritis is 
attributable, in general, to disease of 
the chiasmal region or of the posterior 
sinuses. Behr produced signs of multiple 
sclerosis in rabbits by transplanting 
mucosa from the sinuses into the cranial 
cavity. At least in some cases of multiple 
sclerosis and retrobulbar neuritis, the 
bucconasal route of infection must be 
assumed. “Interventionists” should re- 
view their old case histories to determine 
the number of cases in which multiple 
sclerosis has developed, and to compare 
their findings with the statistics in cases 
in which operation was not performed. 
If the incidence of multiple sclerosis in 
such cases is really rarer after curettage 
of the sinuses, Weill and Nordmann will 
join the ranks of interventionists in 
order to tiry to prevent the onset of 
multiple sclerosis. Spontaneous recovery 
nearly always takes place in cases of 
retrobulbar neuritis. 

In a study of 120 patients with chronic 
posterior uveitis, W. D. Gill (Ann. Otal., 
Rhin. and Laryng. 44:486 (June) 
1935) found sinus infections in 48 per 


cent., the majority of which were of 
the ethmoid sinus. The duration of the 
antecedent sinusitis averaged slightly 
over 2 years. Gill claims that low grade 
infection affects the vascular tunic of 
the eye, especially the choroid vessels. 
There is a liberation of enzymes through 
disintegration of choroid cells. These 
act on the uveal pigment, converting it 
into a substance which is subsequently 
absorbed and acts as an allergen. Such 
patients, when tested with uveal pigment, 
nearly all gave heightened reactions. It 
is often difficult to eradicate the path- 
ologic process in the sinus on account 
of a low grade osteitis with tendency 
to recurrences. Patients with such a 
condition require careful postoperative 
treatment. 

A case of ophthalmoplegia associated 
with bony changes in the region of the 
sphenoidal fissure is described by C. B. 
V. Tait. The patient was a girl aged 17 
years, who had been in normal health 
until shai'p pain developed in the right 
eye, extending to the right temple. With 
this, vomiting began. There was com- 
plete paralysis of all the extra-ocular 
muscles. The pupil was semidilated and 
sluggish. ■ Ptosis was complete. There 
was some hyperesthesia of the right 
supra-orbital nerve, while comeal sensa- 
tion was impaired. The fundi were 
normal. Ten days later the left eye be- 
came similarly affected. X-rays showed 
extensive erosipn in the region of the 
sphenoid sinus; with destruction of the 
clinoid processes of the sella turcica, 
together with most of its floor ; but there 
was no definite evidence of tumor. The 
interpretation favored erosion in this 
region rather than absorption by pressure. 

There was a rapid response to x-ray 
therapy. Four years and six months 
after fhe onset, the patient was in good 
health and had recovered completely ex- 
cept for some residual weakness of the 
external rectus muscle of the right eye. 
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Clinicalh’, the case shows many of the 
features which characterized the condi- 
tion described by James Collier in 1921. 
and termed '‘rheumatic periostitis of the 
sphenoidal fissure.” 

OZENA. — Treatment . — In discuss- 
ing the surgical management of ozena, 
S. IM. Morwitz (Illinois M. J. 69: 130 
( Feb.) 1936) describes the 2 recognized 
clinical types of atrophic rhinitis. The 
primary atrophic rhinitis or rhinitis 
atrophicans fetida et crustosa which is on 
a metabolic or endocrine basis, and the 
secondary atrophic rhinitis which is as- 
sociated with chronic paranasal sinusi- 
tis. The primary type eventually leads 
to true ozena with its characteristic 
fetor, while the secondary form occasion- 
ally develops crusts and fetor of a mild 
nature. At the Research and Educa- 
tional Hospital of the University of 
Illinois, the technic as described by A. 
Wachsberger was used 7 times bilaterally 
in 2 cases and unilaterally in 3 cases. 
The advantages of the Wachsberger 
operation are as follows : The opera- 
tion is done through the nose. It is done 
without any incision into the nasal 
mucosa, thus preventing permanent 
openings into the antrum. His method 
is applicable and as successful in persons 
with antrums of normal size. Mobiliza- 
tion and transposition of the most an- 
terior part of the lateral wall result in 
narrowing of the nasal cavity to a 
greater degree and make this method 
suitable for advanced cases. It is easier 
to perform technically, and the after- 
treatment is simple. The author states 
that the postoperative reaction of the 
atrophic nasal tissue is startling. The 
inferior turbinate, especially, becomes 
enlarged, hyperplastic, and its mucosa 
assumes a pinkish hue. The fetor im- 
mediately disappears and, if good intra- 
nasal narrowing is maintained, crusting 
becomes a negligible factor. The after- 


treatment requires little time and eflort. 
An interesting ob'crvatii tti i- the freed* iin 
of nasal respiration in ?pite of the greatly 
reduced nasal chamber space. Two 
patients claimed they ci:tuld di.stinguish 
certain odors. The patients take on new 
hop>e and with it a markedly improved 
psychologic state. The writer, after hav- 
ing experimented with a number of 
recognized medical and surgical types 
of therapy, considers, at present, the 
Wachsberger modification the most 
rational and practical form of therapy 
for physiological cures in cases of 
genuine ozena. 

SINUSES. — Anatomy. — G. Pan- 
crazi (Boll. d. Soc. med.-chir. di Modena 
34: 169, 1934) describes a specimen in 
which the posterior ethmoid cells were 
enormously developed. They invaded 
the lateral portions of the sphenoid 
body, the greater wings of the pterj'goid 
processes, and the orbital processes of 
the bones of the palate. 

The ethmoid cells of 5 fetuses ob- 
served at 8 months and of 35 observed 
at term were studied by G. E. Jayle 
(Ann. d’anat. path. 12 : 876 (July) 
1935), who found 2 transverse laminae 
( the anterior and posterior ethmoid 
laminae) which divided the cells into 
3 spaces. Within the middle meatus 
there are 2 secondary laminae, the bulbar 
and the unciform. These divide the 
middle meatus into 3 portions ; medially, 
the middle meatus proper, and extern- 
ally, the unciform cavity in front of the 
bullar cavity behind. This arrangement 
agrees in the main with the conclusions 
of Mouret, who described in the adult, 
under the name of laminar roots of the 
turbinates, the bony plates mentioned by 
the author. 

Physiology. — H. K. Tebbutt, Jr. 
(Arch. Otolaryng. 22:733 (Dec.) 1935) 
studied the effect of physical agents on 
the temperature of the nasal sinuses. 
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He conducted experiments on 3 patients 
whose sinuses were accessible by reason 
of previous radical surgical procedures, 
and in whom there was no acute infec- 
tion present at the time of the experi- 
ments. \"arious agents producing heat 
and cold were applied over the sinus, and 
the intrasinus temperature was recorded. 
It was found that ice compresses, an 
icebag, a hot-water bottle, an electric 
heating pad and hot compresses all failed 
to affect the intrasinus temperature. 
When the infrared rays or the high fre- 
quency oscillating current were used, 
there resulted a drop of 1° F. in the 
temperature of the sinus. This drop is 
explained as being due to evaporation 
of the increased nasal secretions result- 
ing from the agents. The author believes 
that these agents have some value because 
of this increased discharge, which im- 
proves drainage and hastens resolution. 

Diagnosis. — X-ray . — An attempt is 
made by V. Soldatini (Arch. ital. di. otol. 
47:349 (May) 1935) to define normal 
and abnormal sinuses from x-ray pic- 
tures. According to his criterion, the 
normal frontal simis is one with regular 
outlines and without eccentric or walled- 
off portions. The external boundary of 
the normal frontal sinus is composed of 
two-thirds of the supra-orbital margin, 
and the superior boundary, of % of the 
forehead, there is no extension over the 
orbit. Normal ethmoid cells should not 
extend beyond the boundaries of the 
ethmoid bone. Cells extending upward 
into the median orbital wall, directly into 
the frontal sinus or downward into the 
maxilla are considered abnormal. A 
normal maxilla/ry sinus should occupy 
the greater part of the maxilla and 
should have regular walls and no parti- 
tions. In a study of 200 cases, the 
author found the greatest number of 
abnormalities in the frontal sinus and 
the least in the maxillary sinus. Also, 
it is significant that the abnormal sinus 


is more frequently affected by disease 
than the normal sinus. 

J. Van der Hoeven Leonhard (Ann. 
d’oto.-laryng. p. 526 (May) 1935) seems 
to think that the anatomic structure and 
size of the frontal sinus have much to do 
with the tendency to chronicity in some 
cases. When the anteroposterior di- 
ameter is less than 18 mm., chronic 
trouble is rarely found. Sinuses measur- 
ing from 18 to 30 mm. are frequently 
the seat of chronic infection which can 
be cured by intranasal enlargement of 
the nasofrontal duct. When the diameter 
exceeds 30 mm., the author feels that 
an external operation is required. 

E. H. Shannon (J. A. M. A. 106: 
599 (Feb. 22) 1936) investigated the 
maxillary antrum radiologically and cor- 
related the x-ray and operative findings. 
In 130 cases, chronic maxillary sinusitis 
with more or less well marked mucosal 
thickening was the major findirig re- 
ported. In 127 cases the diagnosis was 
confirmed. In 18 cases of the 127, 
polypi of small size were found at opera- 
tion which had not been seen in the 
x-rays. Three cases considered acute 
by x-ray examination were found to be 
of chronic type. Of 106 cases, polypoid 
degeneration was reported as the out- 
standing feature, with subsequent opera- 
tive confirmation. Four antrums in 
which polypi were reported were found 
to contain cysts. Of the 102 remaining, 
in 2 instances pus was reported to be 
present in quantity and was not evident 
to the surgeon ; in 4 cases pus in quantity 
was found and had not been reported; 
in 2 cases polypi of 1 cm. or more in 
diameter were removed when only 
mucosal thickenings had been reported. 
Thirty-eight cases were described as 
showing evidence of barely demonstrable 
osteitic reaction, with no definite mucosal 
thickening, pus or polypi present. They 
were considered as representing residual 
changes from an old infection not active 
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at the time of examination. Of this 
group, 6 contained one or more ver\- 
small polypi, not visible preoperatively 
or on reexamination of the film. In 22 
cases, frank empyema was reported and 
confirmed at operation. Of these, 10 
were reported by the surgeon to have 
contained polypi, the presence of which 
was entirely masked in the x-ray pictures 
by the contained pus. 

A survey of the tabulated results of 
these cases indicates that the x-ray diag- 
nosis of chronic maxillary sinusitis made 
on “plain” x-raj" films vras essentially 
correct in almost every instance. Shannon 
believes that the presence of polypi in 
an antrum containing definite mucosal 
thickening, especially if an osteitic re- 
action is present, does not materially 
alter the clinical conduct of the case. 
In the 38 cases of the 296 described as 
representing the end-result of an old 
healed infection, this may not apply. 
They form the borderline group, and it 
will be seen that, while definite evidence 
of disease was not lacking, a detailed 
description of the pathologic changes 
present was not accurate in 6 of 38 
antrums examined. In this group only 
a slight haziness was observed radi- 
ologically over the suspected antrum, 
with no definite pus or polyp formation 
evident. The periosteum in several in- 
stances was apparently thickened, while 
at operation the mucous membrane was 
found to be adherent ; the bone bled 
readily and was hard to the curet. He 
feels that the knowledge of the presence 
of even slight polypoid degeneration of 
the mucosa might influence treatment 
in such cases as indicating the probability 
of reinfection when healing was con- 
sidered to have occurred. He believes 
that if doubt still exists, an opaque 
medium may well be used to fill the 
antrum, by whatever method is preferred 
by the operator. The preliminary plain 
films will then establish the presence of 


minimal <j?teiric rencii'-n; the ietdized oil 
may reveal tlie -.light a^>«H-iated j.«-;lypfjid 
degeneratifin of the mucous membrane. 

In a review of the Prod:: lipiodal 
study of sinu.ses i Eye. Ear, Xose and 
Throat Alonthly 15:284 (Sept, t 1936^, 
G. M. Coates states that the displace- 
ment method of introducing radictpaque 
substances into the nasal accessory 
sinuses is not only safer, but far more 
effective than any injection pr<jcedure. 
Briefly stated, the technic consists of 
the patient reclining with chin up and 
head extended until the chin and external 
auditory meatus are in a vertical line. 
Then about 0.5 c.c. of the solution (one 
of the commercial radiopaque oils ad- 
vantageously diluted with olive oil or 
liquid petrolatum, 1 to 4 times ) is ex- 
pressed in the floor of the nose, one 
nostril stopped by the finger and gentle 
suction applied to the other by a suitable 
apparatus (suction pump delivering 180 
mm. negative pressure, Politzer bag, or 
special Proetz hand pump) while the 
patient is instructed to close the naso- 
pharynx by producing the “K” or “coco- 
nut cake” sound, thus bringing the soft 
palate in contact with the postpharyngeal 
wall. More oil is now placed in the nose 
and the process is repeated until the 
sinuses will not take any more oil. From 
5 to 10 c.c. may be used, depending 
upon the size of the cavities to be filled. 
The introduction usually alternates be- 
tween the two nostrils and the whole 
operation should not take more than 
from 1 to 3 minutes. The patient now 
sits up with the head a little forward 
so that surplus oil will drain from the 
nose and he is then ready to be filmed. 

The advantages of pictures taken 
from sinuses thus treated include the 
following : 

1. The walls of the sinus cavities 
are better outlined, particularly the 
ethmoids and sphenoids, so that recesses. 
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extensions and aberrances of these struc- 
tures are plainly indicated. 

2. Intrasinus pathology is indicated. 
In the normal sinus the ostium is un- 
obstructed and should freely admit the 
oil. The sinus mucosa is smooth in 
outline and thin. In such a sinus the 
x-ray plate shows the bony wall of 
the sinus and almost immediately next 
to it the dark shadow of the radiopaque. 
There is usually a fine, clear line be- 
tween these two, but if this line is 
widened, it means thickened, and there- 
fore diseased, mucous membrane. Ir- 
regularities in the outline, except in 
the case of bony septa and excresences, 
have the same meaning. A polyp, cyst 
or neoplasm stands out prominently in 
relation to the contrast medium em- 
ployed. A sinus may be so filled with 
pathological tissue that only 1 or 2 drops 
of the oil can be introduced, and an 
allergic swelling is clearly outlined as a 
definitely thickened mucosa. 

3. Estimation of the patency of the 
orifice. If the sinus does not contain 
oil, barring errors of technic, it means 
either that the ostium is closed or that 
the sinus is full of pathological material. 
The pathology causing closure of the 
ostium includes septal deviations and 
spurs, hyperplastic or hypertrophic tur- 
binates or polypi. When some sinuses 
fill and others do not, the evidence that 
the above conditions are true is pre- 
sumptive. 

4. Estimation of the emptying time 
and, therefore, of the activity of the 
cilia of the sinus mucous membrane. 
The normal emptying time of the sinus 
varies, of course, with a number of 
factors, such as position of the head, 
size of the cavity, and viscosity of the 
oil, but, in general, all traces of oil 
should be gone in 72 hours. If empty- 
ing is delayed beyond 96 hours, it is 
evident that ciliary activity is impaired 
or perhaps lost — ^there being a badly 


damaged mucous membrane lining the 
sinus. 

5. In allergy. A film taken during 
an allergic attack may show anything 
from a moderate thickening of the 
mucosa to a total occlusion of the sinus 
by swollen and edematous mucosa. An- 
other film taken in 24 hours after re- 
cession of the attack may show a normal 
or only slightly thickened mucosa, unless, 
of course, other pathology coexists. 
From the observation it becomes evident 
that a second 24-hour check film should 
be taken before an operation procedure 
is contemplated on a sinus. 

Treatment. — ^J. N. Fishbein and E. 
J. Staff (Rhode Island M. J. 18:129 
(Sept.) 1935) report results with long 
wave high frequency medical dia- 
thermy in 400 patients (6500 treat- 
ments) suffering from acute or chronic 
hyperplastic rhinitis, hay fever, asthma 
or some form of sinus infection. The 
infection was chronic in 355 of the cases. 
The positive electrode, consisting of 
long, narrow (% inch) ribbons of closely 
woven copper strands with a resistance 
of 60 ma. per square inch, was placed 
in the nose and the negative electrode 
on the forehead. The positive electrodes 
were wrapped in long fiber cotton, 
soaked in 7 per cent, solution of mild 
protein silveV with the addition of a 
small amount of ephedrine, and in- 
serted into the middle meatus as far 
back as the wall of the sphenoid sinus. 
The dose employed was 300 to 500 ma. 
for from 15 to 20 minutes. From 6 
to 10 treatments were given in each 
case. The effect of this treatment is to 
stimulate activity of the mucous glands. 
Cultures taken before and after treat- 
ment demonstrated a reduction of from 
70 to 80 per cent, in the number of 
organisms as compared to the results 
in controls treated without diathermy 
in whom the reduction was from 10 to 
30 per cent. The authors believe from 
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the foreg-oing evidence, as veil as from 
supporting evidence in experimental 
animals, that by this treatment sufficient 
heat is produced in the nose to attenu- 
ate or destro}' many of the surface 
organisms. 

E. von Kohler (Schweiz, med. 
Wchnschr. 65:395 (Apr. 27) 1935) 
recommends the short wave ( frequency 
of 20,000,000 to 50,000,000) in the treat- 
ment of both acute and chronic disease 
of the maxillary and frontal sinuses. He 
claims that many patients now subjected 
to surgical measures could be cured by 
this method. In cases of acute involve- 
ment the difference between the usual 
long wave diathermy and the present 
short wave is astonishingly marked. The 
generation of heat is from within out- 
ward in contradistinction to the older 
method. Short wave therapy suppresses 
the sympathetic impulses and stimulates 
the vagotonic impulses which lead to 
more pen^ianent dilatation of the capil- 
laries. The electrodes described by the 
author are constructed of felt soaked 
in liquid petrolatum and covered with 
plaster through which the metal con- 
tact is entered. This makes for better 
application to the individual patient. 

C. K. Gale (Laryngoscope 45 : 520 
(Juh’) 1935) has used the ultrashort 
wave in the treatment of 50 patients 
with chronic sinusitis with excellent re- 
sults. Among the typical cases cited is 
that of an adult with a discharge of 
8 weeks’ duration, pain in the cheek 
and x-ray evidence of infection of the 
ethmoid and frontal sinuses and pus 
and polypi. The patient was exposed to 
10 ma. of 300 watt current daily for 
45 minutes. After 4 treatments, all the 
symptoms were relieved. A child with 
bilateral chronic ethmoiditis and pus 
in both sides of the nose had been 
treated by the usual methods for 6 
months without avail. After 8 exposures 
to the ultrashort waves, the condition 


cleared i:p. and 7 montr.'. latt-r, the 
patient remained cured. 

The value of x-ray therapy in 
chronic sinusitis is discussed b\’ E. D. 
Warren (Ibid. 45 : 864 i Xov.i 1935 k 
He reports on 72 cases treated by deep 
x-ra}’ therapy. Every type of sinusitis 
has been treated except atn iphic rhinitis. 
It was the author's purf>ose to determine 
the value of this form of treatment in all 
types of cases. On the basis that x-ray 
is of value in various types of infections 
and in reducing lymphoid hyperplasia, 
its application in chronic sinusitis ap- 
pears rational. In this condition the 
picture is typically that of an infected 
mucous membrane with lymphoid hyper- 
plasia and multiple infected glands. It 
is this selective action of the x-ray hav^- 
ing a greater affinity for glandular tissue 
that makes it a safe and logical pro- 
cedure. The action of x-ray on sinus 
mucosa is mainly one of death of the 
lymphatic cells followed by proliferation 
of the histocyles. 

Due consideration is shown involved 
structures during treatment by adequate 
protective coverings. The brain gets a 
light irradiation, but one that is not 
injurious. The response to x-ray therapy 
of chronic sinusitis depends on the 
selection of cases. In some it is excel- 
lent, while others show practically no 
improvement. In the author’s series, 25 
per cent. ha\^e shown marked improve- 
ment, 40 per cent, moderate improve- 
ment, 20 per cent, transitory moderate 
improvement, while 15 per cent, have 
sho^^v'n no improvement. 

It is emphasized furthermore, that 
subjective improvement may be had 
without radiographic improvement. The 
greatest effectiveness is in the hyper- 
plastic type and allergic or borderline 
allergic cases with attendant nasal infec- 
tion. The chronic purulent types of 
many years and the ty|>e having had 
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many operations show variable responses, 
most o£ which are not entirely favorable. 

The treatment of chronic sinus infec- 
tion with undenatured bacterial an- 
tigen is reported by F. C. Kracaw 
{Ibid. 46:26 (Jan.) 1936). The un- 
denatured antigens are made f i om 
pathogens isolated by cultures taken 
from the nasal tract. The technical 
procedures developed by Krueger for 
preparing these antigens are described 
in various published reports. The an- 
tigens are employed for topical im- 
munization and for general immunization 
by hypodermic injection. 

A year or more after completion of 
treatment in a previously reported series 
of 45 cases, it was found that 28 of the 
30 patients considered cured had main- 
tained that status, while the 13 patients 
classified as presenting satisfactory 
clinical improvement, all remained in this 
category, A second series comprising 62 
patients showed 52 markedly improved 
or cured, 2 failures, and 8 patients in 
whom improvement was only moderate. 
On a percentage basis, the present series 
revealed 84 per cent. Patients markedly 
improved or cured as compared with 66 
per cent, so classified in the first series. 
The improvement in results may be 
ascribed to a modification of technic in- 
volving a more persistent immunizing 
program. 

In properly selected cases it is the 
author’s opinion that topical and general 
immimization with undenatured bacterial 
antigens, prepared according to the 
technic outlined, is the method of choice 
for the treatment of chronic sinusitis. 

H. A. Schatz (M. Rec. 141 : 28 (Jan. 
2) 1935) for a number of years has 
had excellent results in the treatment of 
recurrent infections of the antrum by 
following irrigation with saline solu- 
tion with sufficient insufflation of air 
to dry out the residual fluid and then 
instilling ^ dram (2 c.c.) of a 10 per 


cent, solution of silver nucleinat 
After the third treatment, he begi^ 
using a weak solution of silver nitrate, 
(3 drops (0.186 c.c.) of a lOtolZ^ 
cent, solution in 1 ounce (30 c.c.) of 
distilled water). “This is forced into tk 
sinus about one-third at a time. Tlie 
patient is instructed to throw the head 
backward, to one side and then to the 
other and finally forward. Thee 
postures are intended to bring the sob 
tion into contact with each of the walls 
of the sinus. The procedure is repeated 
after each poi-tion of the ounce is b 
jected. No attempt is made to blowota 
the final amount of solution that re- 
mains.” The strength of the solutionis 
increased every 48 hours by 1 drop 
(0.062 c.c.) until a concentration of 7 
di-ops (0.43 c.c.) to the ounce is reached 
This seems to be the usual limit of tole- 
ance. If the silver nitrate is not tolerated, 
the author advises the use of a S per 
cent, solution of aluminum acetate. 

E. R. Faulkner (Tr. Am. Laryng. 
Rhin. and Otol. Soc. 41 : 88, 1935) 
favors conservative treatment in cases 
in which the infection fails to clear up 
after the acute stage. He believes k 
trying such local measures as displace- 
ment irrigation, vaccines, diathermy 
and infrared rays. Should such treat- 
ment fail in cases of chronic infection, 
he advises thorough appraisal of tk 
pathologic process before trying surgioi,;, 
measures. Should metastatic phen® 
ena be present and the antrum sho« | 
a pathologic process, one should at j 
hesitate to perform a radical operatioitA; 
In case of doubt as to the extent of fei 
pathologic process present, he adTiseStl 
exploratory trephining of the ca^| 
fossa and direct inspection with w 
nasopharyngoscope. Also, in coniiec^ 
with the disease of the frontal « 
ethmoid sinuses, the operator 
guided not only by the degree 
local pathologic process but by W® 
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tent of the metastatic phenomena as 
well. 

Occasionally, severe compUcaiions de- 
velop in the course of antrum irrigation. 

An unusual complication arising from 
puncture of the antrum is described 
by W. F. Swett (Am. J. Ophth. 18: 359 
(Apr.) 1935). The procedure was im- 
mediately followed by pain in the eye, 
stvclling of the lotver lid, flashes of light 
and blindness. Examination of the 
fundus showed the vessels of the retina 
to be completely empty. The picture 
was like that produced by an air em- 
bolus of the central vessels. The fundus 
was watched closely, and soon the 
arteries took on rapid clonic dilatation 
and contraction as a column of blood was 
seen to advance and recede. “This 
(pulsation) was transmitted to the veins 
so that the whole disc had the appear- 
ance of pulsating.” After 20 minutes 
the pulsation became less as the vessels 
filled. The vision was still blurred. 
Thirty minutes later the patient com- 
plained of intense pain in the eye and 
headache. Examination revealed marked 
secondary glaucoma (tension, 3 plus) 
and a hyperemic fundus, both veins 
and arteries being engorged, owing to 
secondary relaxation of the vessels. The 
use of massage and hot compresses 
was continued all day. The next day the 
tension and fields were normal ; vision 
was although blurred, and within 

3 days everything was normal. 

Subsequent to puncture and irrigation 
of an antrum^ E. Bruch’s (Ztschr. f. 
Laryng., Rhin., Otol. 26:65, 1935) 
patient complained of feeling ill but re- 
covered after l 3 dng down for a few 
minutes. The other antrum was then 
punctured, and immediately after the 
injection of air, the patient collapsed, 
went into clonic spasms, followed by 
coma and strabismus, and died within 
18 hours. The pathologist could find 
no demonstrable cause for death at 


autijj>?y. He staled that the 18 hours 
which liad e]ap-«ed from the time of the 
accident was >umcieni for any air in 
the cerebral vessels t<i have been ab- 
sorbed. f’rof. (jros.s attributed the death 
to the use of too strong a solution of 
cocaine. The author’s opinion was that 
the puncture was made too far forward, 
in the region where the bone is thick 
and where the venous plexus about the 
lacrimal duct is particularly rich, and 
that there was a regurgitation of air 
from the punctured sinus into the open 
veins on the medial wall. 

SINUSITIS IN RELATION TO 
ARTHRITIS.— J. J. Littell ( J. Indiana 
M. A. 29:270 (June) 1936) discusses 
the relation of sinusitis to arthritis. He 
believes that ( 1 ) sinusitis often serves as 
a most important and frequently unrec- 
ognized focus in the cause of rheuma- 
toid arthritis; (2) the systemic disease 
may often be markedly alleviated or 
entirely arrested by its proper care ; and 
(3) the area involved in these cases is 
usually the ethmoid. Sinusitis of some 
degree is common in temperate climates. 
His chief interest in it as a source of 
systemic disease is less in the amount of 
sinusitis than in the degree of absorp- 
tion. Since he has approached it in this 
way, he has had much less disappoint- 
ment in the care of the condition. Ab- 
sorption takes place largely from the 
ethmoidsphenoid region. A few cases 
have shown systemic improvement fol- 
lowing treatment of chronic maxillary 
sinusitis. The greatest benefits, how- 
ever, have accrued from attention to the 
upper sinuses. Of the 20 cases of 
arthritis cared for in the last few years, 
the author has had only 2 serious disap- 
pointments. In 1 of these, antral hyper- 
plasia alone was removed. The patient 
showed no improvement and progressed 
unfavorably. The second, a severe case 
with fever, has now cleared up, but only 
after a stormy 3 years in Arizona. Three 
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have shown only slight impi'ovemeiit. 
The remainder have improved from ap- 
proximately 75 to 100 per cent. 

SINUS DISEASE AND BRON- 
CHIECTASIS. — The relationship of 
bronchiectasis to sinus disease has long 
been an established fact. M. Kartagener 
and K. Ulrich (Beitr. z. Klin. d. Tuberk 
86:349, 1935) consider the connection 
between sinusitis and bronchiectasis as 
occurring in various ways. 

1. Occurrences of bronchiectasis after sinu- 
sitis. 

(a) Aspiration of infected secretion. 

(5) Aspiration of infected tissue. 

(c) Transmission of infection by way of 
lymph channels. 

2. Occurrence of sinusitis after bronchiec- 
tasis by extension upward of chronic 
bronchitis, the infected material being 
frequently coughed up into the naso- 
pharynx. 

3. Simultaneous infection of both the bronchi 
and the sinuses due to exogenous influ- 
ences (measles, influenza) and parallel 
development of the mucosal infections. 
(The authors believe that bronchiectasis 
occurs in patients who are predisposed 
through congenitally weak bronchial 
walls.) 

4. Congenitally weak and undeveloped sin- 
uses in association with congenitally 
weak bronchi, which accounts for the 
parallel development of infections in both 
places due to the same infective agent. 

Eighty-six persons with bronchiectasis 
averaging 33 years in duration were 
studied following x-ray examination, 
and 32 were found to have chronic max- 
illary sinusitis. In most of the cases the 
condition was of the hyperplastic type. 
In many of the patients the frontal 
sinuses were absent or underdeveloped. 
For comparison, 100 patients with a his- 
tory of previous injury to the head were 
examined, and only 16 per cent, were 
found to have arrested development of 
the frontal sinuses as compared to 38.4 
per cent, in their series of bronchiectatic 
patients. The authors believe that the 
high percentage of small frontal sinuses 


was due not to disease of the adjacent 
maxillary sinuses but to a constitutional 
endogenous influence, the same that was 
responsible for the bronchiectasis. They, 
therefore, conclude that the frequent 
occurrence of disease in the two loca- 
tions is the result of a congenital weak- 
ness of the organs themselves. 

G. E. Hodge (Arch. Otolaryng, 22: 
537 (Nov.) 1935) observed 37 patients 
with bronchiectasis at the Montreal Gen- 
eral Hospital. He found approximately 
75 per cent, had associated sinusitis. The 
maxillary sinus was most frequently 
affected. Statistics from various cen- 
ters show the 2 conditions occurring sim- 
ultaneously in from 55 to 100 per cent, 
of the cases. 

The recent evidence definitely sug- 
gests that some change occurs in child- 
hood which predisposes these patients to 
subsequent infection of the lungs. Bron- 
chiectasis has been well described as a 
disease of childhood. It is interesting to 
note in reports of cases the frequency 
with which patients with bronchiectasis 
date their symptoms to early childhood. 
It has been suggested that atelectasis is 
the precursor of bronchiectasis in adults. 
While it is true that there are many ex- 
ceptions, all the present evidence tends 
to show that suitable soil is developed 
in early childhood for subsequent infec- 
tions of the respiratory tract. Sinusitis 
which takes part in the involvement of 
the whole respiratory tract may date 
from infancy, the constant overflow of 
secretion being sufficient to keep the 
bronchial condition active. While some 
patients with bronchiectasis do not show 
any evidence of sinusitis, even after the 
most thorough examination, the possi- 
bility that infection of the sinuses might 
have been present at some time cannot 
be excluded. In view of the more recent 
knowledge, it is perhaps reasonable to 
assume that in patients with bronchiec- 
tasis, the sinuses share the primary in- 
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fection of tlie whole respiratory tract. 
Owing to good drainage, the upper por- 
tion of the tract clears up, while the 
extreme degree of pneumonitis present 
prevents the lower portion from clear- 
ing. Considerably more investigation is 
needed to decide just what part allergy 
or hypoglycemia plays in sensitization 
of the whole tract to infection. 

In commenting on the treatment, the 
author states that there is general agree- 
ment that, once bronchial dilatation has 
occurred, only radical surgical inter- 
vention, which unfortunately still has a 
high mortality rate, is successful in cur- 
ing this condition. And while operation 
on the nasal accessory sinuses will not 
cure bronchiectasis, any focus should 
be, when possible, removed before sur- 
gical treatment of the lung is 'instituted. 

It is in children that the best results 
are obtained from conservative treat- 
ment, and this should be commenced 
early. The upper respiratory tract 
should receive active treatment. This 
usually means relief from mechanical 
obstruction, resulting in free drainage. 
Bronchoscopic suction, postural 
treatment and vaccine therapy all 
have their part. A child with sinusitis, 
who has frequent attacks of bronchitis 
and pneumonia, should be regarded as 
having potential bronchiectasis. He 
should be carefully guarded so far as 
climate, diet, contamination from the 
air, and work are concerned, in order to 
protect the respiratory tract from fur- 
ther infection. 

SINUSITIS IN CHILDREN.— 

W. Spielberg (Laryngoscope 45:114 
(Feb.) 1935) objects to the preliminary 
removal of the tonsils and adenoids in 
the presence of a chronic infection of a 
sinus. He believes that the procedure 
aggravates the infection and protracts 
the course of the disease. His advice is 
not to operate until the disease is cured: 
or at least is greatly improved. Hcj, 


thinks highly of the use of autogenous 
vaccines made from the collected secre- 
tions from the nose, sinus discharge, 
tonsil exudate, and smears from the 
pharynx. The initial dose should be 
small and should be given intramuscu- 
larly once a week. Of 44 patients treated 
with vaccines and other palliative meas- 
ures, 22 were cured and IS improved. 
Where antrotomy is indicated, it is 
done with the patient under general 
anesthesia. The use of a preliminary' 
epinephrine pack decreases the amount 
of bleeding. The opening is made with 
the author’s trocar, and the sinus is in- 
spected through an antroscope. The 
opening is enlarged either with a rasp 
or with a Jensen punch. Packings of 
iodoform gauze are left in the inferior 
meatus for 2 days. Suction, tampons 
of mild protein silver, and radiant 
heat, infrared rays or ionization are 
used in the postoperative treatment. 

In a study in the disorders of the 
accessory sinuses in nurslings, H. Schon-' 
t>erg (Arch. f. Kinderh. 107 : 216 (Mar. 
17) 1936), in the course of necropsies 
on 232 nurslings, detected 154 with. 
empyema of one or several of the acces- 
sory sinuses. The incidence of the sinus 
complications was especially great, in the 
dyspeptic children, and the question' 
arises whether there is an etiologic con-' 
nection between dyspepsia and empyema 
of the sinuses. The author suggests that 
in view of the parenchymatous impair- 
ment of the liver existing in the majority 
of cases of dyspepsia, it may be as- 
sumed that, following a coryza, or after 
another slight cold, empyema of the ac- 
cessory sinuses develops which, particu- 
larly in the cases of otitis media, attacks, 
the adjoining bone. This process is often' 
slow and may cause only slight elevation 
of temperature. Depending on the dura- 
tion and severity of the process, impair- 
ment of the liver results which, in turn; 
manifests itself in a digestive disturb- 
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ance. The author admits that these 
studies are still inadequate, but stresses 
that in nurslings a cold or a coryza is 
not as insignificant a matter as is often 
assumed, as it may lead to empyema of 
the maxillary sinus or to disorders of 
the middle ear. With regard to the treat- 
ment of the sinus disorders in nurslings, 
short wave therapy is advised. More- 
over in nurslings with dystrophy, treat- 
ment of the liver by means of dextrose 
may perhaps prove helpful in addition 
to the usual measures. 

L. Leroux (Ann, d’oto-laryng., p. 415 
(Apr.) 1935) discusses chronic ethmoi- 
ditis in children. He claims that little 
attention has been paid to this condition 
and cites a number of cases- In several, 
the ethmoiditis was associated with 
asthma. Chronic ethmoiditis usually oc- 
curs in the second decade in a child 
whose tonsils and adenoids have been 
removed and whose chief complaints are 
frequent colds and nasal obstruction. 
The etiology is varying. The condition 
may result from a previous acute coryza, 
an infectious fever or grip. Usually, the 
child is disposed to allergic manifesta- 
tions and suffers from dietary deficien- 
cies, recurring adenoids or a deviated 
septum. The most characteristic finding 
is a pale enlargement of the middle tur- 
binate. Polypi are extremely rare. Fre- 
quently, there is an associated chronic 
maxillary sinusitis. The etiologic fac- 
tors must be taken into consideration in 
determining the treatment. The author 
stresses the value of climatic treat- 
ment rather than dietetic management, 
which he claims Americans overempha- 
size. He also believes that the role of 
vitamins has been exaggerated. Locally, 
he recommends cauterization of the 
turbinate with chromic acid or re- 
moval of its anterior end. When 
polypi are present, he thinks that it is 
proper to remove them and to curet the 
cells. He is opposed to resection of the 


septum because of the difficulties of 
doing it under general anesthesia and 
also because he believes that it may 
affect the subsequent development of the 
nose. 

ETHMOID SINUS.— In discussing 
the problems of the ethmoid, G. M. 
Coates (Ann. Otol., Rhin. and Laryn. 
44:42 (Mar.) 1935) reviews the prog- 
ress of the conception of hyperplastic 
and suppurative ethmoiditis, simple or 
complicated by allergy, and comments 
on the value of a cytologic study of the 
secretions. He describes the difference 
between simple edematous polyp which 
is allergic, mixed polypoid hyperplasia, 
and papillary hypertrophy or mulberry 
polyp. He believes that avitaminosis is an 
etiologic factor, and recalls Dean’s dic- 
tum that hypertrophied tonsils and ade- 
noids are frequently the cause of sinus- 
itis in children. Persons with chronic 
ethmoiditis seek relief ( 1 ) because of 
persistent discharge, bad breath, head- 
ache, obstruction, aprosexia, etc., and 
(2) because they are sent by other physi- 
cians who suspect a possible focus of 
infection as a cause of ocular disturb- 
ances, diseases of the gall-bladder, neur- 
ritis, etc. The author recommends thor- 
ough study and repeated examinations, 
including displacement with contrast 
mediums and x-ray examination, before 
surgical measures are employed. In most 
cases conservative nonsurgical meas- 
ures will afford relief. If intranasal 
surgical intervention is required, he sug- 
gests preserving the middle turbinate. If 
extensive disease exists, he recommends 
the Sewell or the Ferris Smith tech- 
nic, and states that care should be taken 
not to injure the bone, lest the regenera- 
tion of the mucosa be delayed. The 
author quotes Luongo’s success in 50 
cases in which the constitutional symp- 
toms were cured in 50 per cent, and 
relieved in 30 per cent. 
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In a series of 45 cases of intracranial 
complications due to ethmoiditis, C. A. 
Hutchinson (J. Roy. Army M. Corps 
64:235 (Apr.) ; and 307 (May) 1935) 
determined that in 19 the complications 
resulted from the spread of infection -via 
the blood stream, in 20 from direct ex- 
tension of the infection, and in 8 from a 
combination of both, while in the re- 
mainder the route was undetermined. 
The percentage of such complications 
in all cases of acute infection was 2.5, 
and in those of chronic infection, 0.66. 
In discussing indications fpr operation in 
cases of chronic infection, the author 
lays down the following rules : 

When the disease is quiescent and is 
only accidentally discovered by the 
x-rays, nothing should be done. A pa- 
tient in good health but with slight 
catarrhal symptoms is best treated symp- 
tomatically. In cases in which the symp- 
toms are so severe as to necessitate 
operation, the author advises Mosher’s 
intranasal operation when the infec- 
tion is limited to the anterior cells. The 
anterior end of the turbinate is removed, 
the cell walls are punched rather than 
curetted. The author discusses the vari- 
ous approaches, of Coakley, Harmer, 
Turner and Sewell, that are used in 
cases in which the infection is mainly 
limited to the frontal sinus, with obstruc- 
tion of the duct and involvement of 
adjacent cells, but he offers no sugges- 
tions. He points out the dangers of 
intranasal approach in cases in which 
both the anterior and the posterior cells 
are involved but the frontal sinus is 
uninvolved and leans to external opera- 
tion. He favors the Howarth opera- 
tion in cases in which all cells and the 
frontal sinus are affected. He attributes 
the persistence of pain after operation 
either to loculation with impairment of 
drainage or to hypersensitive mucosa 
where deep trigeminal nuclei are affected 
by toxemia. 


Failure to obtain cure in cases of 
frontoethmoiditis is due to (1) insuffi- 
cient removal of pathologic mucosa, (2) 
incomplete removal of the cells about the 
floor of the frontal sinus and the roof 
of the orbit, (3) imperfect drainage, 
(4) failure to recognize and treat a 
crista galli cell of the opposite frontal 
sinus, (5) hemorrhage preventing ade- 
quate view of the field, (6) excessive 
lavage, or (7) the presence of syphilis, 
tuberculosis, a foreign body or a seques- 
trum. Successful treatment may be 
given by dry heat, transnasal ioniza- 
tion and further drainage of the eth- 
moid sinus by the Mosher method. 

SPHBNOID SINUS. — H. W, 
Lyman (Ann. Otol., Rhin. and Laryng. 
44:653 (Sept.) 1935) quotes Frazin 
and Cushing on the failure of operation 
on the Gasserian ganglion and cervical 
sympathectomy to bring about relief 
from atypical trigeminal neuralgia, a 
term used to describe a variety of path- 
ologic conditions which is not true of 
tic douloureux. Neuralgia emanating 
from the sphenopalatine ganglion is dif- 
ferentiated from tic douloureux (1) by 
the history or presence of sinus infec- 
tion, (2) by the fact that the pain is fre- 
quently bilateral, (3) by the tendency of 
the pain to radiate to the neck and shoul- 
der and (4) by the fact that the pain is 
more or less continuous and is not in- 
augurated by stimulation of a trigger 
zone. In his cases, if relief followed 
cocainization of the ganglion, he investi- 
gated the posterior sinuses thoroughly 
and frequently opened and drained them. 
This procedure was followed by an in- 
jection of 5 per cent, phenol in 95 per 
cent, alcohol, with relief in 5 cases. One 
patient had neuralgia of the sphenopala- 
tine ganglion plus a true tic. Relief was 
obtained from the former by opening 
the sphenoid sinus, but in order to 
obtain relief from the latter a posterior 
root section was necessary. 
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OSTEOMYELITIS OF THE 
FRONTAL BONE. — H. P. Lloslier 
(J. A. M. A. 107: 942 (Sept. 19) 1936) 
discusses osteomyelitis of the frontal 
bone and reports on 3 cases. He states 
that the edema of the skin of the fore- 
head is a rough guide to the extent of 
the *bone and periosteal infection. 
Further, if there is actual bone necrosis, 
the bone is infected without necrosis for 
1 to 1^ inches beyond the necrotic area. 
Bone necrosis does not occur until 7 to 
10 days after the pitting edema appears, 
and the x-ray is not positive until 
necrosis appears. Examination of the 
bone specimen removed in 2 of the cases 
showed that the infection spreads along 
the inner surface of the bone, as well as 
by the diploic veins. When the infection 
spreads by way of a diploic vein, it may 
localize at a point far from the original 
source of infection. When it does so 
localize, the pus tends to work both 
inward and outward, giving either a 
subperiosteal abscess or an extradural 
abscess, or both, with a destruction of 
the bone between them. When a case 
has lasted 2 or 3 weeks, the operator 
should expect to find one or both of 
these conditions. 

The histologic examination of 
Mosher’s specimens shows in addition 
that the infection may spread by way of 
an inner layer of new bone which is 
formed between the skull and the dura. 
The small veins which run in the new 
bone are often infected and there are 
numerous hemorrhagic clots which also 
are infected. Further, the infection 
spreads by way of the fibrous tissue 
which covers the new bone and which 
binds the inner surface of the skull to 
the dura. 

The author feels that the whole face 
of the frontal bone should be removed 
as a routine from the hairline to the 
eyebrow. Preferably, it should be re- 
moved in one piece. However, if the 


patient is in poor condition and there is 
an area of necrosis, it is justifiable to 
work from the necrotic area outward, 
removing the bone for 1 to 1% inches in 
all directions from the necrotic area. He 
believes further that both frontal 
sinuses should be opened, and the 
anterior and posterior walls of each 
sinus removed- He feels strongly that 
the lateral limit of the bone flap on 
each side should be at least the outer 
angle of each frontal sinus or, better, 
the outer angular process of the frontal 
bone on each side. The objection to this 
extensive removal is the deformity. It 
has been proved that fully 90 per cent, 
of this can be corrected by modern 
plastic surgery. 

S. E. Roberts (J. Kansas M. Soc. 
36:312 (Aug.) 1935) reports 2 cases 
of osteomyelitis and abscess of the 
frontal lobe due to acute frontal sinu- 
sitis contracted in a swimming pool 
during the hot weather of 1934. Both 
patients were operated on about a month 
from the onset, and extensive osteomye- 
litis and a well encapsulated abscess 
were found. The author made a large 
skin-periosteum flap, removed the bone 
widely and drained the abscesses with 
rubber tubing. These cases demonstrate 
the value of delayed operation, of good 
x-ray pictures, and of radical surgical 
intervention. The author belieVes that 
bathers who spend too much time in the 
water lower their resistance and expose 
themselves to the danger of severe sinus 
disease. 

Diploic veins are considered by Wust 
(Ztschr. f. Flals-, Nasen-u. Ohrenh. 38: 
188, 1935) to be the carriers of infec- 
tion in cases of acute osteomyelitis, and 
he notes that the recent literature has 
been strangely silent on the point of the 
presence of frequency of these veins. 
They have been known since Dupuy- 
tren’s time and were extensively de- 
scribed by Breschet. The caliber of the 
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venous channels is greater in old than 
in young persons and is marked by 
varicose enlargements. The diploic veins 
may pass across cranial sutures. They 
are principally without valves and, as a 
rule, empty into the cranial venous 
sinuses or else into the foveolse granu- 
lares, where they may anastomose with 
the vessels o£ the dura. Wischnewski 
described a vein frequently found in the 
frontal bone, which he called norma 
temporalis. Wiist and Prof. Pick, of 
the Berlin Anatomic Institute, examined 
127 macerated skulls and found diploic 
veins in the frontal bone in all but 21. 

TUMORS OF NOSE AND 
SINUSES.— C. F. Geschickter (Am. 
J. Cancer 24:637 (July) 1935) pre- 
sents a study of 211 tumors of the nose 
and sinuses from a total of 2000 speci- 
mens removed at the Johns Hopkins 
Hospital. They were divided as fol- 
lows : benign epithelial tumors, 19 ; 
malignant epithelial tumors, 139; benign 
connective tissue tumors (exclusive of 
osteoma), 37; and sarcomas, 16. The 
various types are described, and typical 
examples are shown. It is interesting to 
note that Geschickter found 73 cases of 
epidermoid carcinoma of the maxillo- 
ethmoid area, which he calls squamous 
cell, or transitional cell carcinoma, and 
49 cases of lympho-epithelioma. The 
author points out that the latter were 
formerly classed with the sarcomas. 

POLYPI. — A comprehensive study 
of nasal polypi is presented by L. Leroux 
( Otorhino-laryng. intern at. 19:257 
(May) 1935), who divides them into 4 
types: (1) solitary sinus polyp, (2) 
primary ethmoid polyp, (3) diffuse 
sinus-ethmoid polyp, and (4) deform- 
ing polyp of the young. Type 1 is gen- 
erally known as a Killian polyp or a 
solitary choanal polyp. It is unilateral 
and pedunculated and, as a rule, arises 
from the antrum by way of the middle 


meatus. It frequently gives the impres- 
sion of acute inflammatory edema of 
the mucosa. The poh'pi of type 2 arise 
from the middle turbinate and vary 
considerably in size. They are usually 
unilateral. Removal followed by cauter- 
ization, as a rule, effects a cure. The 
polypi of tj'pe 3 are divided into 2 
classes : those arising from the ethmoid 
cells and those originating from other 
sinuses. They are usually multiple and 
are accompanied by evidences of catar- 
rhal inflammation. Diagnosis as to the 
origin is made by means of x-rays and 
the use of contrast mediums. Therapy 
depends on the indications. The polypi 
of type 4 are characterized by widening 
of the entire nasal structure. Numer- 
ous polypi are found arising from all 
points within the nasal chambers, even 
including the septum. There is a marked 
tendency to recurrence after removal, 
which disappears only after the patient 
reaches maturity. Nothing new is offered 
as to the etiology or the pathology. The 
author notes an increase in the number 
of eosinophils in cases in which asthma 
is present. He advises radical surgical 
intervention including thorough curet- 
tage of the affected sinus mucosa. 

PAPILLOMA.— An analysis by R. 
Kramer and M. L. Som (Arch. Otol- 
aryng. 22:22 (July) 1935) of the litera- 
ture reveals the fact that at least 4 
distinctly different types of tumors have 
been included under the heading of 
papilloma. These are: 1. Mucous polypi^ 
or soft papillomas (Hopmann). The 
true inflammatory nature of these 
growths can no longer be questioned, 
regardless of their epithelial lining. 
While these polypi are lined most fre- 
quently by columnar epithelium, meta- 
plastic changes with transition to squam- 
ous epithelium are not uncomomn. Such 
changes are undoubtedly associated with 
external physical, chemical and inflam- 
matory processes in the nasal chambers. 
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2. Innocent cutaneous marts arising 
from the vestibule of the nose, espe- 
cially on the antero-inferior portion of 
the septum. They are localized, slightly 
elevated, papillary epithelial hyperplastic 
lesions surrounded b3' an area of normal 
mucosa. They can be removed with ease 
and show no tendency to recurrence. 
The literature contains records of num- 
erous instances in which such lesions 
have been reported erroneously as true 
papillomas of the nose. 

3. Papillary carcinomas, which are 
malignant neoplasms that possess in- 
vasive characteristics and tend to metas- 
tasize to regional lymph nodes. These 
tumors are often referred to as malig- 
nant papillomas. Although their devel- 
opment on the basis of a true papilloma 
is a possibility, they should be classified 
with the carcinomas. Only a small per- 
centage of the growths heretofore re- 
ported as papillomas fall into the 
category of true papillomas. 

4. Papilloma durum is a true noii- 
malignant neoplasm of epithelial origin 
and should not be confused with the 
preceding types. Papilloma durum ap- 
pears in the form of grayish-red, in- 
durated papilliferous newgrowths, which 
bleed readily on manipulation. Their 
hardness is primarily dependent on the 
marked proliferation of the epithelial 
tissue. These neoplasms arise from the 
nasal accessory sinuses and the deeper 
structures of the nasal cavity. They 
readily involve a large area of mucous 
membrane and may attain a huge size. 
Their tendency to multiple recurrences 
and malignant transformation is char- 
acteristic. 

MUCOCELE. — Mucocele of the 
maxillary sinus is a rather infrequent 
entity, but T. Imai repbrts 4 cases in 
which this condition oiiturred after a 
radical operation on thp antrum, per- 
formed some years previously for a 
condition which was diagnosed as car- 


cinoma. Operation disclosed cystic cavi- 
ties, the walls of which were rich in 
blood-vessels and lined with epithelium. 
No glands were present. The growths 
were firmly adherent in the region of 
the ostia. 

Mucocele of the frontal sinus is more 
frequent. O. F. Mazzini and M. Cesio 
(Bol. y. trab. de la Soc. de cir. de 
Buenos Aires 19:640 (Aug. 14) 1935) 
describe a case in a man of 60, in which 
the tumor attained the size of a hen’s 
egg, displacing the bulb downward and 
outward, and causing headache, somnol- 
ence and frontal ataxia. When the mass 
was opened and evacuated, it left a 
space which measures 12 cm. antero- 
posteriorly. The cavity was not cur- 
etted for fear of spreading the infection. 
Drainage via the ethmoid cells was 
instituted at a subseqitent operation. A 
year later the cavity was still draining 
into the nose. 

A. Hartung and T. Wachowski (Am. 
J. Roentgenal. 34:30 (July) 1935) re- 
port 4 cases of mucocele and call atten- 
tion to the characteristic x-ray picture, 
vi 0 : enlargement of the sinus, erosion 
of its walls, increased translucency, dis- 
placement of the boundaries of the 
sinus, distortion of outline and, fre- 
quently, reactionary new bone f ormation. 

OSTEOMA. — A. Sjobei-g (Acta 
oto-laryng. 23:157 (1935) describes 2 
cases affecting the maxillary sinus. Sta- 
tistics from the Sabbatsberg Clinic for 
the period 1910 to 1934, inclusive, dis- 
closed a total of 1197 major operations 
on the maxillary sinuses for various 
conditions, of which only 2 were for the 
removal of an osteoma. In both cases 
there were external evidences of the 
growth, such as swelling of the cheek 
and obliteration of the nasolabial fold. 
Suspicion as to the nature of the trouble 
was aroused through unusual resistance 
encountered in attempts to puncture the 
sinus for lavage. X-ray examination, 
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however, readily outlined the mass, 
which appeared as a dense, well-defined 
tumor. In one case the shadow was 
not of uniform density owing to the 
spongy nature of the bone. In another 
case the growth originated in the naso- 
antral wall, grew into the antrum and by 
pressure caused a thinning of the orbital 
and palatal plates. The other tumor 
grew from both the facial and the oral 
wall of the sinus. Histologic examina- 
tion showed newly- formed spongy con- 
nective tissue bone and marrow spaces 
filled partly with connective tissue and 
partly with fat. The tumors were cov- 
ered with ciliated epithelium resting on 
a connective tissue stratum. The author 
points out that there is considerable 
difference of opinion as to whether 
these tumors originate from cartilage 
rests or from periosteal activity. 

T. H. Carmody (Ann. Otol. Rhin. 
and Laryng. 44:626 (Sept.) 1935) also 
discusses the theories of the genesis of 
osteoma and adds the following to the 
2 theories just mentioned, viz., that the 
growth originates from the diploe, from 
ossified polypi or from trauma, and that 
it is due to syphilis. He summarizes 
reports of 139 cases collected from the 
literature, and adds 6 from his own 
experience. He finds the tumor most 
frequently in the male and during the 
period of adolescence. In 2 of his cases 
it invaded the maxillary sinus. One of 
the patients had a postoperative infec- 
tion, was reoperated on and died in 
epileptiform convulsions after the in- 
jection of alcohol into the left infra- 
orbital nerve for relief from pain. The 
other 4 cases involved the frontal sinus, 
operation was performed with successful 
results. In 1 of the cases the infection 
was extensive, reaching into the orbit 
and through the posterior wall of the 
sinus. A pneumatocele was made out in 
the x-ray picture, and when the tumor 
rerpoyed there was an escape of air. 


As the dura was adherent, it was lacer- 
ated, and cerebrospinal fluid escaped. 
The patient suffered from convulsive 
seizures intermittently for 3 years but 
finally recovered. 

adenoma. — A denoma of the nose 
and sinuses is extremely rare, but L. 
Natanson ( Acta -oto- laryng. 23 : 167, 
1935) claims to have found 42 recorded 
cases and reports 1 of his own which 
he followed for over 10 years. He de- 
scribes 2 types, a benign growth, which 
is small, smooth and circumscribed, 
growing from the septum, the middle 
turbinate or the posterior end of the 
vomer ; and a highly malignant growth, 
attaining large proportions and charac- 
terized by friability, vascularity and a 
tendency to recur. This type does not 
infiltrate until late and rarely metasta- 
sizes. The author’s patient, a woman of 
27, was operated on at least 7 times by 
the Denker method and later by the 
Langenbeck method, with recurrences 
at intervals of from 1 to 2 years, until 
eventually the orbit and the base of the 
brain were involved and the patient died 
of cachexia. Histologic examination of 
tissue at each operation repeatedly 
showed a structure that was typically 
adenomatous, and only toward the end, 
when the recurrences were more fre- 
quent, did the specimens show evidence 
of malignancy by the presence of epi- 
thelial sprouts, mitoses and absence of 
basilar structure. Prolonged x-ray treat- 
ment seemed to make no impression. 

NEURINOMA. — M. Mittelbach and 
F. Woletz (Med. Klin. 31:275 (Mar. 
1) 1935) report 2 cases of neurinoma 
of the nose in youths 17 and 25 years 
of age. Each growth was a large bluish 
mass. In the first case it filled the nose, 
antrum and ethmoid cells, and in the 
other, the nasal cavity alone. The 
Denker operation was done in the latter 
case and the Moure in the former. 
Definite connection with n nervq 
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was not demonstrated, but histologic 
examination proved the diagnosis. The 
examination showed typical parallel 
placement of the cells, hyalin-like bands 
of fibers, and a general fibrillary-reticu- 
lar structure. Silver stains brought out 
the fibrillary network of the ground 
substance. The author calls attention 
to the similarity of structure of schwan- 
nonta as reported in the American 
literature. 

CANCER.— F. L. Lederer (Arch. 
Phys. Therapy 16:199 (Apr.) 1935) 
discusses diagnosis and treatment of 
cancer of the nasal accessory sinuses. 
He claims that it is not always possible 
to determine the site of inception of the 
growth, and therefore the terms “pri- 
mary” and “secondary” are not depend- 
able. It is better to designate the tumor 
by the areas involved. X-ray pictures 
should be studied, particularly for 
changes in the bony structure. He 
favors combined x-ray irradiation and 
surgical diathermy for the treatment. 
If radium is available, it is safer to 
use intracavity contact than teleradium 
because of the danger to the bone by 
the latter method. Theoretically, therapy 
depends on the histologic picture of the 
tumor, but, practically, more can be pre- 
dicted from the rapidity of its growth, 
its infiltrative properties and its tendency 
to metastasis. 

In discussing the treatment of malig- 
nant disease in the upper jaw, W. D. 
Harnier (Lancet 1 : 129 (Jan. 19) 
1935) has found that 64 per cent, of 
all malignant tumors of the antrum are 
carcinomas. The growth is usually very 
malignant, invades adjacent cavities, and 
shows a marked tendency to recur after 
incomplete removal. It rarely metasta- 
sizes until late. Twenty-six per cent, 
of all malignant tumors of the antrum 
are sarcomas, and they are usually ex- 
tremely malignant. The author claims 
tlaat endothelioma, forming 10 per cent. 


of the total, is probably allied to car- 
cinoma. The endothelioma grows slowly 
and tends to recur and metastasize after 
incomplete removal. 

Harmer believes that removal of 
tissue for biopsy may prove dangerous, 
and he advises doing it with the endo- 
therm knife or preceding it with a 
small dose of high voltage irradiation. 
He advises combined surgical inter- 
vention, diathermy and irradiation in 
the treatment and prefers the transcan- 
ine or palatal approach. The growth 
should be thoroughly eradicated, fol- 
lowed by surface application of radium 
about the fiftieth day. The radium 
needles are placed on a dental plate 
made of lead to protect the tongue and 
mouth, and this is first worn for 2 hours 
night and morning and later for a longer 
time. The pei'iod of treatment covers 
from 10 to 20 days, with a total of 
from 1000 to 2000 mg. hrs. 

The author reports that 14 of 49 pa- 
tients with carcinoma are living (6 over 
5 years). Two of the patients with 
light rodent ulcer are living. The results 
of the treatment of sarcoma were better. 
Fifteen of 29 patients are living for 
long periods. Only 2 of 8 patients with 
endothelioma suiwived. 

G. B. New and C. M. Cabot’s (Tr. 
Am. Lai'yng. Rhin. and Otol. Soc. 41 : 
584, 1935) repoi't is most impressive. 
They give a resume of 295 cases of 
tumor of the maxillary sinus in which 
operation was performed prior to Janu- 
ary 1, 1929. Ninety-one of the tumors 
were primary in the antrum and 50 were 
apparently secondary. Forty per cent, 
of the patients with a primary tumor 
were without recurrence after 5 years; 
72 per cent, of those with primary sar- 
coma were alive and well after 5 years. 
A higher percentage of cures (55.6 per 
cent.) was obtained in the treatment of 
low grade malignant epithelial tumors 
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than of the high grade (3 and 4) malig- 
nant growths (34.5 per cent.). 

Fifty-three per cent, of the persons 
with a secondary malignant tumor of the 
antrum were cured for 5 years or more. 
“These tumors originate in the upper 
jaw and the prognosis is better than 
with primary malignant tumors.” Of 
the entire group, i. e., those with primary 
and those with secondary tumors of 
different types, 44.9 per cent, were alive 
and free from recurrence after S years. 

The procedure described for the treat- 
ment of these tumors is as follows ; 
nitrous oxide anesthesia adininistered 
intratracheally, an alveolar or palatal 
approach, biopsy and frozen sections. 
Tumors of a low grade of malignancy 
are also attacked with electrocoagula- 
tion, but more with the idea of estab- 
lishing drainage and affording access 
for radium therapy. “A protected 
endotherm point with the spark gap al- 
most closed is used in approaching the 
more dangerous regions of orbit or 
ethmoid bone, whereas, a large point 
with the spark gap well open is 
employed in regions wherein wide 
destruction will not be of any serious 
consequence.” 

R. Glauner ( Strahlentherapie 55 : 195 
(Feb. 26) 1936) discusses the desensi- 
tization of mucous membrane in pro- 
tracted fractional x-ray irradiation. The 
author points out that in the course of 
protracted fractional x-ray irradiations, 
particularly in case of malignant tumors 
of the oral cavity, of the pharynx, and 
of the larynx, there frequently develop 
reactions in the mucous membrane, 
which Coutard has called radiation epi- 
thelitis. In order to reduce this epithe- 
litis, the author sought to achieve a 
reduction in sensitivity by reduction of 
the blood perfusion of the tissues by 
means of painting with an epinephrine 
solution of 1 : 1000. The anemia thus 
produced persists for from 30 to 40 


minutes or even for 1 hour, i. e., for 
the duration of the irradiation. In order 
to demonstrate definitely that the epi- 
thelitis could be reduced, the author 
applied the epinephrine solution only 
to 1 side. He reports 8 cases of oral 
carcinoma in which he resorted to the 
one-sided epinephrinization. In 5 of 
these cases, the epithelitis was com- 
pletely suppressed on the side that had 
been treated with epinephrine ; in 2 
other cases it was considerably less 
severe on the treated side ; the remain- 
ing case cannot be estimated in this 
connection, since epithelitis did not de- 
velop on the treated or on the untreated 
side. 

LEONTIASIS OSSEA AND 
HEREDITARY SYPHILIS. — I. 

Scharff ( Monatschr. f . Kinderh. 65 : 
100 (Mar. 4) 1936) reports the his- 
tory of a girl aged 11, in whom a hard 
swelling had appeared on the right 
superior maxilla at the age of 6. The 
swelling was painless but slowly in- 
creased in size. The question arose as 
to the type of the bone disease. Osteitis 
fibrosa (Recklinghausen), Paget’s dis- 
ease, and Albers-Schonberg’s marble 
bone disease could be excluded, but the 
symptomatology resembled that of leon- 
tiasis ossea. The author restricts the 
latter term to a disease entity in which 
the bone disease is limited to the 
cranium (more especially to the superior 
maxilla), leaving the other parts of the 
skeleton free. Other characteristics are 
the hardness of the bone process, the 
onset during early childhood and the 
painless course. However, even after 
the disorder had been diagnosed as 
leontiasis ossea, there still remained the 
problem of etiology. In this connection, 
the author points out that endocrine dis- 
turbances, erysipelas, infectious diseases, 
fetal defects and trauma could be ex- 
cluded, but a concurrence with con- 
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genital syphilis seemed significant, be- 
cause the literature reports a number 
of cases of leontiasis ossea in which the 
Wassermann reaction was positive, and 
also some in which antisyphilitic treat- 
ment had a favorable effect. In the 
reported case, antisyphilitic treatment 
was instituted, but although it seemed 
to arrest further progress, it did not 
produce a regression and, since the 
secondary symptoms (difficult nasal 
breathing) persisted, surgical removal 
was decided on. In view of the lack 
of another satisfactory explanation, the 
author believes that in the reported case 
the leontiasis ossea suggests an etiologic 
relation with syphilis. 

RHINOSPORIDIOSIS.— W. A. E. 
Karunaratne (J. Path, and Bact. 42: 
193 (Jan.) 1936) points out that rhino- 
sporidiosis is a disease seen almost in- 
variably in men, occurring in India, 
Ceylon and North and South America. 
It usually affects the nasal cavity, less 
frequently the conjunctiva, and rarely 
other sites. It produces a friable poly- 
poid mass that bleeds easily. Only 53 
cases have been reported in the litera- 
ture, although the author has seen 34 
instances during the last 13 years. He 
discusses the structure and life history 
of Rhino sporidium and the morbid 
anatomy and the histology of the lesion. 
In the nose, the polyp tends to become 
obstructive. Often a well marked coryza 
precedes and accompanies the obstruc- 
tion. The discharge, which is thin and 
mucoid and sometimes blood-stained, 
usually contains both spores and spor- 
angia. Epistaxis is seen in only a few 
cases, and a definitely purulent dis- 
charge is rare. When the growth oc- 
curs in the nasopharynx, it may hang 
downward and cause difficulty in swal- 
lowing. In the conjunctiva the tumor 
readily attracts attention and, in the 
few cases in which infection of the 


lacrimal sac has occurred, obstruction 
resulted from blocking of the sac by 
the growth and was accompanied by 
suppurative dacryocystitis. 

A tendency to recurrence is a char- 
acteristic feature. The tendency to re- 
currence would suggest that the parasite 
undergoes its complete cycle of develop- 
ment in the human body without the 
intervention of an intermediary host. 
Another important characteristic is the 
long history. Tirumurti mentions an 
instance in which the patient had the 
infection for 20 years, and in Knowles’ 
case the infection had lasted 16 years. 
The infection remains localized to the 
original site, though nearby sites may 
become infected, but there is no evi- 
dence of generalized hematogenic dis- 
semination. 

Nothing definite is known about the 
modes of infection and transmission. 
As the nose and eye are the commonest 
sites, it is possible that the organism is 
transmitted in dust or water. The pres- 
ence of infection in nearby sites would 
point to the possibility of autoinocula- 
tion. It has not been possible to grow 
the organism in artificial mediums, with 
the doubtful exception reported by Ash- 
worth, nor has it been possible to trans- 
mit the infection to the lower animals,. 
Infection in farm animals has been ob- 
served, and it is possible that there is 
some definite etiologic relationship be- 
tween the disease as it occurs in man 
and in the lower animals. 

RHINOSGOLEROMA.— Etiology. 
— W. G. Drobotjko, S. N. Ruckowsky, 
S. S. Djacenko and A. Z. Korzinsky 
(Monatschr. f. Ohrenh. 69:322 (Mar.) 
1935) point out that, according to re- 
cent literature, rhinoscleroma is com- 
paratively frequent in Volhynia, in 
other parts of the Ukraine and in the 
U. S. S. R. However, in spite of the 
many newly discovered cases, they are 
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unable to say whether, as some have 
asserted, the incidence has increased 
since the war. They consider it possible 
that the increased incidence is only ap- 
parent in that, as the result of improved 
clinical and laboratory methods, the 
number of cases detected is larger. 
Nevertheless, they concede that rhino- 
scleroma presents a grave problem in 
these regions, the more so since the 
etiology and the epidemiology have not 
been fully explained as yet. 

They report the results of studies 
which they carried out in 4 villages. 
They examined the nasal and naso- 
pharyngeal mucus for the presence of 
capsulated microbes, and they also tried 
to make the complement-fixation test, 
according to Bordet and Gengou, with 
antigen from capsulated organisms, but 
the latter procedure had to be aban- 
doned. They found that the flora of 
capsulated microorganisms is rather 
manifold in patients with rhinoscleroma 
as well as in those with ozena. They 
give a tabular report that indicates the 
individual characteristics of the various 
types of capsulated bacilli. They ob- 
served Frisch’s bacillus (^Bacterium 
rJiinoscleromatis') in a comparatively 
small number of cases of rhinoscleroma, 
but they believe that repeated tests might 
have disclosed it in a number of cases 


in which the first test had been negativ'e. 
But even if they cannot bring definite 
proof of the etiologic significance of this 
bacillus, thej'' concede that they found a 
large number of capsulated bacilli in the 
nasal secretions of patients with ozena, 
and they think that this indicates that 
capsulated bacilli thrir^e in the patholog- 
ically altered mucous membrane of these 
patients. Studies on children with vari- 
ous pathologic conditions of the naso- 
pharynx indicated the same. 

In regard to the contagiottsness of 
rhinoscleroma, the authors state that 
they generally found only 1 case in a 
family; thus, their studies do not cor- 
roborate the assertion of Elbert, Gerkess 
and Feldmann, who maintained that they 
frequently found familial foci. Other 
observers, however, have stated that fam- 
ilial occurrence of rhinoscleroma is rare, 
and the authors are inclined to agree 
with them. The authors were unable 
to detect a connection between hygienic 
conditions and the incidence of rhino- 
scleroma. They found cases of rhino- 
scleroma among those who lived under 
hygienic conditions as well as among 
those who did not, and they observed 
it among the well-to-do as well as among 
the poor. Occupation likewise seemed 
to have no influence on the incidence 
of the disorder. 


OTOLOGY 

By Francis L. Lederer, M.D. 


EARACHE. — Otalgia, pain in or 
about the ear, may be due to causes 
other than ear origin. This is signifi- 
cant especially in the presence of a 
healthy appearing ear. 

Etiology. — Pain in the ear may be 
caused by lesions in the teeth, pharynx, 
larynx, nose and sinuses, less often by 
intracranial disease. The type of pain 
is variable as to duration and intensity. 


Pain may be referred up to the ear 
from ulcerative lesions in the pharynx. 
Tumors may likewise cause pain. Not 
uncommonly does a sinus suppuration 
manifest itself solely by earache. Brain 
tumors and inflammations, particularly 
in the region of the eighth nerve, may 
also sometimes cause pain. Lesions 
of the neck may cause symptoms refer- 
able to the ear. 
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The ear itself may be the seat of a 
lesion in the external canal, iniddle ear, 
Kustachian tube, mastoid process and 
facial nerve. The anatomic connections 
and reflex pathways that may be asso- 
ciated with referred aural pain are well 
known. Many of the areas mentioned 
may cause reflex stimuli. 

The dental origin of otalgia with re- 
gard to impacted molars and carious 
teeth has long been recognized. J. B. 
Costen (J. A. M. A. 107:252 (July 25) 
1936) discussed the neuralgias associ- 
ated with the disturbed function of the 
temporomandibular joint. This author 
had previously discussed the same sub- 
ject of pain and deafness in association 
with destruction of the mandibular 
joint. Deductions were based on 125 
cases presenting an edentulous mouth 
and extensive destruction of the joint, 
producing a wide overclosure of the 
jaw. 

It has been demonstrated by Costen 
that ear symptoms predominate in pa- 
tients with edentulous mouths, whose 
symptoms develop slowly as a pressure 
effect on Eustachian tubes, and that 
pain symptoms, with or without herpes 
of the external canal and buccal mucosa, 
predominate in the cases of natural 
malocclusion or malocclusion from loss 
of molar support on one side only. A 
few patients with apparently perfect 
natural teeth were definitely relieved by 
extension pf the joint the vei'y minimal 
amount of 2 to 4 mm., accomplished 
by the use of an overlay on the molar 
teeth. A majority, 89 patients, were 
aboye 40 years of age, the largest group 
being between the ages of 50 and 60 
years. Each decade of life results in 
more wear of the natural teeth or loss 
of them, with the potential chance of 
destruction of the mandibular joint. 

Some or all of the following symp- 
toms were regularly found associated 
with these cases of malocclusion: 


The ear symptoms were ititermittent 
or continuously impaired hearing; stop- 
ping or "stuffy” sensation in the ears, 
marked about meal time ; tinnitus, usu- 
ally “low buzz” in type, less often a 
snapping noise while chewing; dull or 
"drawing” pain within the ears, and 
dizziness, with nystagmus. 

The pain and irritative symptoms 
were headache about the vertex and 
occiput and behind the ears, typical site 
of posterior sinus pain, increasing 
toward the end of the day (atypical 
sinus history and suggestive of eye 
headache) ; burning sensation in the 
throat, tongue and side of the nose; dry 
mouth with almost total absence of 
saliva and, rarely, excessive saliva; oc- 
casional herpes of the external ear canal 
and buccal mucosa, most marked on the 
edentulous side. 

The chief function of the jaw being 
mastication, it is equipped with power- 
ful muscles, i. e., the masseter, the 
temporalis, and the pterygoideus in- 
ternus, all of whose function is to close 
the jaw. Acting as openers are the 
factors of the external pterygoid ac- 
tion, the action of the digastric muscle 
and the natural weights of the jaw. By 
complicated interaction, the jaw is fixed 
to aid in the act of swallowing, moves 
to a varying extent to accommodate the 
production of speech, and adapts itself 
to great variations produced by densities 
of food, yawning, laughter, and so on. 
The extent of normal opening of the 
jaw is controlled by the sphenomandib- 
ular ligament, the stylomandibular liga- 
ment, and the short temporornandibular 
ligaments making up the capsule of the 
mandibular joint. The latter being weak 
at the forward aspect, extreme looseness 
sometimes permits the condyle to slide 
entirely beyond the articular eminence, 
producing subluxation of the jaw. The 
extent of closure of the jaw is deter- 
mined by the teeth. Since most of the 
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power of the muscles of mastication is 
applied to the posterior third of the 
jaw, most of the impact of chewing is 
taken up by the molar teeth, very little 
being applied in the incisor district, the 
mandibular joint acting only as a weak 
hinge or guide to this movement. 

It is not surprising, therefore, when 
molar teeth are missing or the vertical 
dimension of the jaw is abnormally 
reduced by shrinkage of the alveolar 
ridge beneath plates or by grinding away 
of the natural teeth, that the mandibular 
joint should assume an unaccustomed 
burden from this district and much of 
its structure be destroyed. When this 
occurs, some of the force is thrown 
into the incisor region, but most of it is 
referred upward to the mandibular joint 
in direct line of the vertical dimension 
of the jaw. Proper regard for this 
function is the basis for testing the 
patient for the mandibular joint “syn- 
drome” and is the basis on which the 
dentist proceeds to restore the position 
of the jaw. 

The most common symptom observed 
was headache. Sixty-three patients had 
regular daily headache, more or less 
severe, 49 of whom described the pain 
as vertex, occipital and about the ears. 
Twelve had only supraorbital pain. All 
presented themselves or were referred 
for study as sinus cases. Almost all 
showed more or less sinus infection for 
which proper treatment was given. 
Thirteen volunteered the description of 
pain as increasing toward the end of 
the day. This was typical of eyestrain 
headache, and no eye lesions were 
found. The distribution of pain was 
quite typical of posterior sinus disease. 

The anatomic reasons advanced for 
the pain are : ( 1 ) erosion of the bone 
of the glenoid or mandibular fossa, and 
impaction of the condyles against the 
thin bone, separating them from the 
dura; (2) irritation by the uncontrolled 
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movement of the cond 3 'les, backward or 
mesially, of the auriculotemporal nerve, 
which passes intimate to the mesial side 
of the capsule between the condyle and 
the tympanic plate to distribute over the 
temporal and vertex region; (3) pro- 
duction of reflex pain and sensory dis- 
turbance in the various connections of 
the chorda tympani nerre, the cond 3 -Ie 
irritating it w'here it emerges from the 
tympanic plate at the mesial edge of 
the glenoid fossa through the petrot 3 'm- 
panic fissure. 

Reasoning from the fact that the 
mandibular joint capsule is weaker on 
the mesial side and the glenoid fossa 
is protected laterally b 3 ' the z 3 'goma, 
Costen assumes that the cond 3 'le of the 
joint most affected would move mesially 
to impact the nerves, and the cond 3 -le 
of the opposite side would adapt itself 
downward or forward. The author also 
assumes that in unilateral loss of teeth 
the joint on the unsupported side would 
suffer most destruction. Observation of 
the jaw movements of this type of case 
showed that the patient attempts to oc- 
clude the remaining teeth by weaving 
the jaw laterally towai'd them. The 
lower teeth slip beyond the upper on 
occlusion, and the condyde on the un- 
supported side is pulled mesially and 
upward by the chewing muscles. Ex- 
actly the same thing happens when the 
natural teeth are worn or badly occlud- 
ing and fail to take the impact of the 
chewing movement. The joint on the 
poorly supported side is destroyed. Its 
condyle slips mesially on closure, impacts 
the nerves and initiates pain on the same 
side. 

Glossodynia, pain and sensory dis- 
turbances about the lateral pharyngeal 
wall and tongue (glossopharyngeal neu- 
ralgia), and herpes were traced by 
Costen to an irritation of the chorda 
tympani and auriculotemporal nerves. 
The results of reposition of the jaws 
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were generally good except in a few 
cases of malocclusion of natural teeth, 
presenting great difficulty. However, it 
was noted that the cases showing the 
best results were corrected in several 
stages, slowly increasing the vertical 
dimension of the jaw. This increase in 
distance is built into the molar district 
of the jaw and is not merely a problem 
of “opening the bite.” Some failures 
to obtain a proper result have been 
traced to lack of understanding of this 
point and the anatomic problem involved 
by the dentist. 

NEURALGIA. — Pain about the 
face is very often a complaint that 
bi'ings a patient to seek aid from the 
dentist, from the otolaryngologist, and 
sometimes from the ophthalmologist, ac- 
cording to H. Wilkins (J. Oklahoma 
M. A. 28:327 (Sept.) 1935). The fifth 
cranial nerve, taking origin from the side 
of the pons, passes to the middle cranial 
fossa where the gasserian ganglion is 
located and from that point fibers pass 
outward through 3 separate openings to 
form the 3 divisions. Very often the 
nature of the pain and local changes in 
the tissues indicate a peripheral process 
producing the pain, for example puru- 
lent sinusitis, carcinoma of the tongue or 
an infected tooth. In the absence of 
signs of sinus infection, dental caries or 
obvious occular disease and neoplastic 
processes, an analysis of the pain should 
be attempted. A very transient light- 
ning-like pain in one or more divisions 
initiated by a light touch, a breath of 
air, a facial movement, attempts to eat, 
etc., is characteristic ‘of trigeminal neu- 
ralgia or tic douloureux. On the con- 
trary, a neoplasm of the ganglion or a 
tumor arising from a nearby structure 
will tend to produce a more continuous 
pain associated with hyperesthesia or 
anesthesia. A paralysis or paresis of 
the muscles of mastication adds further 


weight to the diagnosis of a neoplasm 
of or near the Gasserian ganglion. Tu- 
mors arising in the so-called cerebello- 
pontine angle produce numbness in the 
fifth nerve distribution. Invading car- 
cinoma from the pharynx may give a 
picture almost identical with a tumor 
of the Gasserian ganglion, but careful 
inspection and possibly studies by biopsy 
from the nasopharynx establishes the 
diagnosis. 

Since tic douloureux involving the 
glossopharyngeal nerve is frequently un- 
recognized, W. B. Hoover and J. H. 
Poppen (J. A. M. A. 107: 1015 (Sept. 
26) 1936) briefly review the literature 
in connection with the presentation of 
2 cases. 

Symptoms. — The history and symp- 
tomatology of patients suffering from 
glossopharyngeal neuralgia are all very 
similar, practically the only variations 
being the duration of the disease and 
the frequency and duration of the sharp, 
shooting or burning pains in the throat. 
These pains usually become more severe 
and more frequent with time, but re- 
missions at from a few hours to a num- 
ber of years are frequently recorded. 
At the onset, as a rule, the paroxysms 
are less frequent and may occur only 
during the day, but as time progresses, 
sleep is disturbed by nocturnal attacks. 
The paroxysms of pain are brought on 
more frequently by swallowing than by 
any other one thing. However, talking, 
sneezing, yawning, coughing, laughing, 
examination of the throat and, in a few 
cases, manipulation of the ear may bring 
on an attack. While in pain, the patient 
may sit transfixed with all muscles tense, 
or may press his hand against the side 
of the neck and jaw. 

Differential Diagnosis. — It is im- 
portant to give a differential diagnosis 
between a trigeminal, glossopharyngeal 
neuralgia and a superior cervical sym- 
pathetic pain. A typical major trigem- 
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inal neuralgia is a definite- clinical en- 
tity. It is characterized by paroxysmal 
attacks of lightning-like pain in the 
distribution of the fifth nerve, more 
commonly in its maxillary and mandib- 
ular divisions, and is very commonly 
associated with a point on the face that, 
when irritated or stroked, will precipi- 
tate an attack. This is commonly spoken 
of as a trigger zone, usually the upper 
and lower lip at the angle of the mouth. 
Trigeminal neuralgia is most commonly 
seen after the fifth decade, although it 
is occasionally seen in younger people. 
It is unilateral as a rule, about 0.5 
per cent, are bilateral. The point to 
remember is that it is in the distribution 
of the fifth cranial nerve. Glossopharyn- 
geal neuralgia is a typical paroxysmal 
attack of pain in the distribution of the 
ninth cranial nerve. This includes the 
pharyngeal wall, the tonsillar region, 
the base of the tongue and, rarely, the 
ear. In addition, the differential diag- 
nosis between this condition and super- 
numerary teeth, carcinoma of the lip, 
carcinoma of the alveolar process of the 
jaw, and carcinoma of the anterior two- 
thirds of the tongue must be taken into 
consideration. 

Trigger areas of trigeminal neuralgia 
occur in the buccal mucous membrane 
and about the lips, nose and various 
areas on the face. When the first or 
second divisions of the trigeminal nerve 
are affected there should be little or no 
difficulty in the differentiation of these 
two neuralgias, but when the third di- 
vision of the trigeminal is involved, a 
little more care must be exercised to 
differentiate it from the ninth nerve. 
In either neuralgia, the pain may seem 
to spread beyond the distribution of the 
fifth or ninth nerves, but careful ques- 
tioning will reveal the point of greatest 
intensity or the real pain to be in the 
area supplied by the affected nerve. Co- 
cainization of the mucous mem- 


branes over the distribution of the ninth 
nerve will, as a rule, temporarily control 
the paroxysmal pain from this nerve. 

Treatment. — Medical and surgical 
treatment are the two methods available 
in the treatment of glossopharyngeal 
neuralgia. In the author’s experience, 
trichlorethylene has been the only 
drug that has really been efficient in 
giving a marked amount of relief from 
this condition. It is administered by 
the patient’s inhaling from 15 to 30 
drops from 3 to 4 times a day. The pa- 
tient is instructed to lie down, drop 
the required number of drops into a 
gauze pad or handkerchief, place it over 
the nose, and inhale the vapor as long 
as he can smell the trichlorethylene. 
This inhalation is to be repeated 3 or 4 
times a day. 

The surgical treatment of choice is 
the intracranial section of the ninth 
nerve in the posterior fossa. The ex- 
posure renders it possible to observe 
this area for tumors, which occasionally 
give rise to this neuralgia. Intracranial 
section prevents the recurrence of symp- 
toms, which is possible following a 
peripheral section. 

According to Hoover and Poppen, an 
alcohol injection is not feasible, due to 
the small size of the nerve and because 
of its proximity to the vagus and hypo- 
glossal nerves and to the jugular. 

The alcohol treatment of major 
trigeminal neuralgia is advocated by F. 
C. Grant (J. A. M. A. 107 : 771 (Sept. 
5) 1936) in a report of 185 cases. Many 
of the cases were of a malignant disease 
involving the lips, tongue, cheeks, nose 
or sinuses. The injection of absolute 
alcohol by the exacting technic described 
was found to be valuable for relief of 
pain and for the positive diagnosis of 
trigeminal neuralgia. 

The treatment of neuralgias by 
x-rays is advocated by Coste and his 
associates (Paris correspondent: Ibid. 
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107:725 (Aug. 29) 1936). Minute 

doses are employed, usually 75 to 250 r. 
at a sitting, for a total of 1000 to 2500 
r. They feel that exacerbations of pain 
are objectionable and the dosage should 
be controlled accordingly. 

THE EAR IN HEAD INJURIES. 
—HEAD INJURIES AND TEM- 
PORAL BONE INVOLVEMENT. 

— T. Skoog (Acta Chir. Scandinav. 77 : 
383 (Mar. 10) 1936) analyzed 794 in- 
juries of the skull treated at the Surgical 
University Clinic of Lund, Sweden, be- 
tween 1924 and 1933. Of these, 370 had 
a verified fracture. The author deals 
in detail with fractures involving the 
temporal bone. The diagnosis of a 
fracture of the temporal bone is aided 
by x-rays far more now than was for- 
merly the case. The percentage of 
clinically certain or suspected cases of 
fracture in which the x-ray observation 
was negative was extremely low in 1933 
as compared with conditions in 1924. 
The surest diagnosis, however, is fur- 
nished by the anatomic and functional 
otologic examination. In 38.9 per cent, 
of the cases of fracture an involvement 
of the temporal bone and the auditory 
organ could be established. The differ- 
ent types of temporal bone fractures are 
discussed in detail with reference to 
their symptomatology and prognosis. 
One may consider the head injuries first 
as the result of concussion of the brain 
with ear symptoms and, second, concus- 
sion of the brain with concussion of the 
inner ear. In this division a concussion 
of the brain can exist without concus- 
sion of the inner ear, but the latter can- 
not exist with concussion of the former. 

The therapeutic ivieasures in uncom- 
plicated cases run in a strictly con- 
servative direction, stressing careful 
observation of the cerebrospinal fluid. 
Oper-ation is recommended at the 
slightest indication of incipient menin- 


gitis. It consists of the chiseling of the 
mastoid process and exposure of the 
dura. The radical operation should be 
resorted to only in exceptional cases. 
Ninety-four fractures of the temporal 
bone, comprising 90 pyramidolongitu- 
dinal fractures and 4 pyramidotransverse 
fractures, have been the object of a 
closer functional otologic examination. 
The 4 clinically suspected , pyramido- 
transverse fractures exhibited a loss of 
the cochlear and vestibular functions. 
Three exhibited a spontaneous nystag- 
mus toward the unaffected side, and in 
the fourth the nystagmus was not defi- 
nite, but x-ray study suggested that the 
fracture involved the labyrinth. Facial 
palsy occurred in only 1 of the cases 
and showed some tendency to improve- 
ment during hospitalization. The 90 
pyramidolongitudinal fractures showed, 
with 2 exceptions, auditory disturbances 
of the middle ear as well as the internal 
ear, though chiefly of the former, and 
vestibular disturbances in 43.3 per cent. 
Involvement of the temporal bone does 
not seem to entail an increased pre- 
disposition to disturbances within the 
vestibular area as compared with frac- 
tures of other localization, or in cranial 
trauma without fracture. 

After outlining the symptomatology 
of fractures of the cranial base, H. 
Loebell (Ztschr. f. Laryng., Rhin., 
Otol. 26:117 (June) 1935), in discus- 
sing the therapy and prognosis, points 
out that involvement of the ear can be 
demonstrated by a discharge of blood or 
cerebrospinal fluid from the ear and by 
examination of the hearing capacity and 
of the apparatus of equilibrium. Further, 
he stresses the importance of x-rays of 
the cranium, according to the method 
of Stenvers and Schuller, and also bi- 
temporal x-rays. In doubtful cases, 
these methods will help in deciding 
whether the ear is involved and in clari- 
fying ' the problem of the complicated 
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fracture. However, the author admits 
that an x-ray examination which does 
not disclose a fracture, does not defi- 
nitely exclude a fracture- After citing 
the statistics of other observers on the 
incidence of involvement of the temporal 
bone, the author discusses the observa- 
tions he made in 85 cases of fracture of 
the cranial base. He believes that in 
uncomplicated cases, whether the ear is 
closed or open, an expectant attitude is 
advisable. 

In borderline cases of fracture with 
nonfebrile and painless suppurations 
(whether the suppurations existed be- 
fore the accident or developed later), 
and in which there is practically no 
inflammation, it is advisable to take an 
observant and conservative stand. If 
a suppurating ear is involved in the 
fracture, if complications, including sec- 
ondary suppurations, threaten or are 
present, the complete opening of the 
spaces of the middle ear with wide ex- 
posure of the dura and of possible foci 
of hemorrhages is the method of choice. 
When these rules were followed, the 
author had no fatality from fractures of 
the cranial base, and he was able to 
save even patients with severe meningitis 
who otherwise would probably have died. 

In patients with severe injuries, deaf- 
ness and disturbances in equilibrium may 
persist, but in the majority, these subside 
gradually. A definite estimation of the 
amount of permanent impairment is not 
possible before at least one year has 
passed. 

Loebell believes that the correctness 
of his method of treatment of fractures 
of the cranial base is attested by cases 
of severest nasopharyngeal hemorrhages, 
of spontaneous tamponade of the - sig- 
moid sinus, of fracture of the cranial 
base in the presence of a suppurating 
cavity, , of late meningitis, ' and of the 
resumjption ' of flying by 2 gliders who 
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had sustained fractures of the cranial 
base. 

In discussing the management of head 
injuries R. A. iMoney (M. J. Australia 
2:810 (Dec. 14) 1935) considers the 
following pathologic conditions as being 
covered by the term “head injury”: (1) 
wounds and contusions of the scalp ; (2) 
fractures of the skull and their com- 
plications ; (3) meningeal and muscular 
injuries, leading to the various types of 
intracranial hemorrhage — epidural, sub- 
dural, subarachnoid and intracerebral ; 
(4) contusions and lacerations of the 
brain, with edema and/or hemorrhage, 
leading to the clinical states of trau- 
matic stupor and traumatic delirium 
(L e., concussion, irritation and com- 
pression of the brain) ; and (5) after- 
effects of any of the foregoing, in- 
cluding mental deterioration, traumatic 
neurasthenia and fits. A consideration 
of any large series of head injuries 
on the basis of traumatic stupor will 
enable them to be placed in 3 cate- 
gories, according to their condition on 
admission to the hospital. They are 
similarly classed by A. Verbrugghen 
(Illinois M. J. 69:252 (Mar.) 1936). 
The first group consists of patients who 
are deeply unconscious or comatose. 
These comprise chiefly cases of injury 
to the base of the skull with rapid and 
extensive subarchnoid hemorrhages and 
hemorrhages from the dural sinuses. 
The patient’s condition becomes pro- 
gressively worse, whatever is done, and 
death occurs within the first 24 hours 
and usually within the first 8 hours. In 
the second group, patients are of 2 main 
types:' (1) Patients who have regained 
or are already regaining consciousness 
but are dazed and restless, with immedi- 
ate retrograde amnesia. Provided a 
progressive return of the faculties pro- 
ceeds, the prognosis is good, whatever 
tlae injury. ' (-2) Patients who are pri- 
marily unconscious' but have recovered 
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and relapsed into a secondary uncon- 
sciousness o£ stupor. Unless careful 
observ’^ations have been made on admis- 
sion or shortly afterward, it may be 
difficult to estimate the length of the 
lucid interval, the depth of this sec- 
ondary stupor (the crucial point), and 
the existence of localizing signs. The 
classic cases of extradural and massive 
subdural hemorrhage fall into this 
group, and for them active operative in- 
tervention (subtemporal craniectomy, 
often bilateral) is essential. If the stupor 
is relatively light and no paralysis is 
observed, only edema may be present, 
and recovery may occur spontaneously 
or by the aid of dehydration methods 
without major operation. 

The treatment of acute and chronic 
cases of cerebral trauma by methods of 
dehydration is fully discussed by T. 
Fay (Ann. Surg. 101:76 (Jan.) 1935). 
The third group consists of patients who 
are stuporous or lightly unconscious on 
admission and who remain uncoopera- 
tive and unresponsive for hours, days 
or weeks. Despite this lack of co- 
operation, many useful observations and 
examinations can be made. The con- 
dition of the patients, thus revealed, is 
gradual and progressive toward recov- 
ery ; anxiety will be relieved, and there 
is no need for major surgical interven- 
tion. These are usually cases of severer 
contusions and lacerations. The early 
adoption of the upright posture in a 
special bed is advocated, and the use of 
bromides and the barbiturates for 
restlessness in preference to morphine is 
urged. The indications for lumbar 
puncture, both diagnostic and thera- 
peutic, and the administration of hyper- 
tonic solutions are stated. The routine 
use of a simple spinal glass manom- 
eter to determine accurately the intra- 
cranial tension before deciding on active 
therapeutic measures is advised. The 
repair of defects in the cranial vault by 


bone grafts from the ilium is advo- 
cated. Failure of compensation and the 
onset of compression call for operation. 
Subtemporal decompression is usually 
sufficient to enable evacuation of the 
clot. Early evacuation of localized 
intracerebral hemorrhage to prevent 
the onset of fits is advocated. 

AURAL VERTIGO.— Vertigo or 
dizziness is comprehensively discussed 
by T. G. Wails (J. Oklahoma M. A. 28: 
418 (Nov.) 1935), who reviews the 
physiology of the vestibular apparatus 
and classes the abnormal functioning as 
due to excitation or depression. These 
may be due to intoxication, disturbances 
of circulation, reflex stimudation or 
trauma. 

Mild intoxications or actual inflam- 
mation may be due to absorption from 
a sluggish bowel, rather than being re- 
flex in origin. It is termed “bilious- 
ness.” Mild disturbances also may re- 
sult from alcohol and tobacco. An 
alcoholic staggers because he has an 
intoxication of either the end organs, 
pathway or cortical representation of 
the vestibular apparatus and cannot com- 
pute his position. He feels that he is 
standing erect and the ground is mov- 
ing up to him, instead of him moving 
toward the ground. 

Focal infection from a number of 
sources may cause mild symptoms. 
Acute toxemias from influenza may 
cause a labyrinthitis with violent symp- 
toms which, however, usually clear up 
in a few days as the amount of absorp- 
tion decreases. The inflammation may 
be so localized as not to affect the hear- 
ing, but generally it spreads to the rest 
of the end organ and the hearing be- 
comes impaired. The part played by 
focal infection in the production of 
aural vertigo is discussed by W. G. 
Shemeley, Jr. (Eye, Ear, Nose and 
Throat Monthly 14:380 (Dec.) 1935). 
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V^iolent intoxications such as pro- 
duced by syphilis, mumps, epidemic 
meningitis, and tuberculosis may cause 
a neuritis of the eighth nerve that will 
completely destroy both functions. 

Since the fibers of both divisions are 
so closely associated in the main nerve 
trunk, it is impossible to cause trauma 
in such a way that both functions will 
not be proportionately impaired. The 
nerve completely fills the Fallopian canal, 
so that it is impossible to fracture the 
bone without tearing the nerve. When 
the mastoid is fractured, either no loss 
or complete loss is sutTered. There may 
be a conduction deafness due to blood 
or rupture of the drum. This usually 
clears up with time and depends upon 
keeping out infection. 

Dysfunction due to circulatory dis- 
turbances such as fainting, embolism, 
thrombosis, edema, ischemia, and hem- 
orrhage may produce vertigo. The 
treatment, of course, is to find the high 
blood-pressure, anemia, nephritis or gen- 
eral disease causing the symptoms. 
Meniere’s syndrome is a well known 
example. The symptoms are violent be- 
cause of their sudden onset. 

Vertigo or nystagmus developing in 
the presence of an ear infection is al- 
ways a serious symptom. It means either 
stimulation or invasion of the labyrinth 
or its pathways. There may be first 
only an irritation of a canal due to 
erosion of the bone with stimulation of 
the membranous labyrinth, or there may 
be actual invasion of the canal by liv- 
ing organisms. Labyrinthitis may exist 
as serous or purulent, and may be 
circumscribed or diffuse. 

The most valuable aids in the diag- 
nosis of aural vertigo (neurolabyrinth- 
itis) as the result of focal infection are 
summarized by Shemeley (Ibid.) as 
follows : 

1 . A complete differential blood count. 
At the same time a test for possible lues 


should be made, since syphilis frequently 
simulates focal infection. 

2. Functional hearing tests, carefully 
made. 

3. A search for spontaneous rhythmic 
nystagmus. 

4. The making of the galvanic tests. 

5. The observation of the duration of 
the after- turning reaction. 

A greater degree of loss of function 
on the affected side will be shown by 
cases during the height of an attack 
than will be found during the period of 
recovery or during the period following 
the thorough removal of the exciting 
focus. 

To sum up the part played by focal 
infection in the production of aural 
vertigo (neurolabyrinthitis) is to dis- 
cover that it is the most frequent etio- 
logical factor, and that such vertigo 
(aural) generally results from an uni- 
lateral neurolabyrinthitis. 

Clinicians have discovered that aural 
vertigo resulting from focal infection is 
much more common than the average 
otologist would suppose, in fact, focal 
infection is the most frequent, though 
too often, unrecognized cause. 

A. A. Cinelli (Laryngoscope 46:64 
(Jan.) 1936) finds vertigo a complex 
problem. He states that unless there 
is a coordinated, chronologic procedure 
of examination, the problem may be 
delegated to the realm of mysticism. He 
considers the vertigo associated with 
aural lesions, with central nervous sys- 
tem lesions, ocular lesions and systemic 
lesions. Equilibrium depends upon 3 
senses: (a) kinetic static; (&) ocular; 
(c) kinesthetic. Systematized or tactile 
forms of vertigo, per se, are of no clin- 
ical value. Pathological factors produc- 
ing vertigo are: (a) inflammation; (&) 
hyperemia; (c) ischemia; (d) faulty 
water metabolism; (e) pressure; (/) 
reflex phenomenon. Vertigo is essen- 
tially an ear problem. Ninety per cent. 
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o£ cases are due to dural lesions. Periph- 
eral vertigo in many cases may be dif- 
ferentiated from central vertigo. 

MASTOIDITIS. — Acute mastoid- 
itis, including indications for operation, 
is discussed by I. D. Kelley, Jr. (J. 
Missouri M. A. 33:137 (Apr.) 1936). 
While mastoiditis is seen in all periods 
of life, each period has its own peculiar 
type of ear trouble. To appreciate fully 
the clinical problems of mastoiditis in 
childhood, the anatomic differences be- 
tween the temporal bone of the child and 
that of the adult must be clearly borne 
in mind. Since there is no mastoid proc- 
ess in an infant and no mastoid cells 
in a young child to conceal a dangerous 
focus of infection, a more tolerant atti- 
tude in dealing with a persistent eleva- 
tion of temperature in a young child 
should be taken than might be safe to 
follow in an older person with a fully 
developed mastoid. Many observers feel 
that in infants with middle ear and 
mastoid infection, the gastrointestinal 
and general symptoms are quite charac- 
teristic, and that if the symptoms do 
not subside after a myringotomy, a 
mastoidectomy should be done. 

As the mastoid process develops and 
the problems of mastoid diagnosis and 
operative technic multiply, no hard and 
fast rules can be devised either for 
the necessity of an operation or for the 
opportune time to perform it. Each 
case presents an individual problem. The 
pathological conditions present at the 
time of examination should be visual- 
ized from a study of the whole picture, 
and the surgeon should not be deceived 
by any of the findings including the 
x-ray; but should wait for any reason- 
able chance for the mastoid inflammation 
to become localized' before operating. 
Final decision depends on clinical ex- 
perience, judgment, and sometimes 
intuition." 


The weak point in the treatment of 
mastoiditis by surgical drainage is the 
lack of assurance that the operator has 
reached all the infected cells in the mas- 
toid about the ear and in the petrous 
bone. When mastoidectomy is followed 
by a chronic purulent otitis media, it 
must be explained by a lack of com- 
plete cellular drainage either in the mas- 
toid or adjacent structures, and the sur- 
geon should be on the alert for 
symptoms and signs of a petrositis. 
Decision as to the opportune time to 
perform a mastoidectomy is of the ut- 
most importance. This requires the 
keenest judgment and, when rightly ex- 
ercised, lessens the possibility of need- 
less operation, reduces the number of 
complications, and paves the way for a 
smooth convalescence. A comparison of 
the number of complications occurring 
spontaneously during the first few days 
of a mastoiditis with those which fol- 
low mastoidectomy performed in the 
first few days of an infected mastoid 
would show a greater number in the 
cases operated on. However, where 
there is a history of repeated mastoid 
involvement, the more recent the pre- 
vious attack, the earlier is operation 
justified. 

Cavazzutti (Semana med. 43:928 
(Oct. 1) 1936) states that fimm the 
first days of acute suppurative otitis 
media a mastoid reaction takes place. 
According to local and general factors, 
the mastoid reaction may regress within 
a week or become more intensified as 
mastoiditis complicates otitis. In the 
latter case, mastoiditis completely de- 
velops in 21 days. The diagnosis of ma- 
toiditis is made by the persistence and 
intensifications of the symptoms of the 
mastoid reaction after the first week ; 
external inflammation in the mastoid 
region (differentiated from the early 
mastoid reaction by the time of appear- 
ance of the inflamniation in relation to 
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the duration of the disease) ; persistence 
of deep arterial pulsation (which indi- 
cates the persistence of empyema) ; per- 
sistence of neuralgic pain irradiated to 
the corresponding trigeminal territory; 
lowering of the posterior superior wall 
of the external auditory canal and de- 
struction of the mastoid bone, verified 
by x-ray examination of the bone. 
Fever, especially if high, beyond the 
first week is an unfavorable symptom 
which, alone or with other symptoms, 
may indicate an operation. 

Operation must be performed in all 
cases of acute mastoiditis in which the 
diagnosis is confirmed, but especially 
in mastoiditis complicated by subcutane- 
ous abscess of the mastoid region and 
otitis of 3 weeks’ duration with inflam- 
mation of the surface of the apophysis, 
or without apophyseal inflammation but 
with subjective and objective symptoms 
of an unfavorable evolution and no 
tendency to a regression of the disease. 
Grave complications, whether or not 
fully developed, indicate immediate op- 
eration, regardless of the duration of 
the disease. Systematic performance of 
an operation during the first week of 
otitis to prevent the development of 
mastoiditis is inadvisable. Indications 
for operation during the first and second 
weeks depend on the evolution of the 
disease and the development of grave 
complications. All cases of otitis the 
evolution of which is not favorably 
modified by the fourth week, are indi- 
cations for an immediate operation, re- 
gardless of the absence of alarming 
symptoms. In cases in which the diag- 
nosis is already confirmed but in which 
there are doubts as to the advisability 
of operating, the decision is based on 
the following principle : Operation for 
mastoiditis which could evolve satisfac- 
torily without surgical intervention is 
better than losing patients who might 
have been saved by it. 


Mastoiditis in malnourished infants is 
discussed by C. H. Hall (J. Oklahoma 
M. A. 29: 247 (July) 1936), who states 
that most of the cases are admitted to 
the hospital primarily for the treat- 
ment of a subacute or chronic diarrhea. 
Usually, there is a history of poor feed- 
ing associated with poor hygiene and 
home conditions. Many of the cases 
give no history of sj^ptoms pointing 
to involvement of the middle ear or 
mastoid. The author quotes certain 
authorities who have dealt with this 
problem and have at different times 
committed themselves as to their views. 
As regards the subject of treatment. 
Hall states that it is sometimes difficult 
to convince the otologist that there is 
a mastoid infection and to get him to 
carry out the rather simple surgical 
procedure indicated. The operation is 
done under local anesthesia and con- 
sists of an antrotomy. Extensive 
cleaning out of the mastoid should be 
avoided, as in these patients the general 
condition is not good and they are poor 
risks for extensive surgical work. If 
the simple antrotomy is done, it takes 
very little time and there is little if any 
postoperative shock. As the general 
condition of the patient is very impor- 
tant, usually several blood transfusions 
are needed. 

Recovery, if it takes place, is not as 
a rule rapid in these cases and may be 
a matter of weeks. Very often there 
are many ups and downs. Every infant 
with this condition should be given 
the benefit of the doubt and operated. 
There is very little chance of recovery 
if the mastoid is not drained. 

OTOGENIC COMPLICA- 
TIONS. — Neurologic complications of 
acute and chronic mastoiditis are pre- 
sented by C. H. Bayha (Ohio State M. 
J. 32: 417 (May) 1936). In a series of 
106 cases of mastoiditis without intra- 
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cranial extension, Nielsen and Courville 
found alterations in the deep reflexes, 
headache, eye ground changes, or patho- 
logical reflexes in over one-half of their 
cases. With an appreciation of these 
possible findings in mind, the position of 
a neurologist who is called in consulta- 
tion on a case of mastoiditis with sus- 
pected intracranial extension, is a diffi- 
cult one. 

A number of factors enter into the 
question of whether or not a given pa- 
tient will have an intracranial compli- 
cation with the mastoiditis. The chief 
of these factors are : ( 1 ) the age of 
the patient, it being well known that 
very young children seldom have mas- 
toiditis, due probably to underdevelop- 
ment of the mastoid cells; (2) the vir- 
ulence of the infection, some infections 
being so virulent apparently that no 
successful fight can be made to wall off 
the infection, and it goes on to a ter- 
minal meningitis or encephalitis ; (3) the 
resistance of the individual ; (4) last, 
but not least, the skill with which the 
problem is handled by the attending 
physician. 

The symptoms by which lateral sinus 
thrombosis manifest themselves can be 
readily divided into 2 general groups : 
(1) the systemic and (2) local. Be- 
cause of anatomical reasons, the right 
lateral sinus is more frequently affected 
than the left, and because of the cerebral 
congestion, dizziness, nausea, and vomit- 
ing may be encountered. By ligation of 
the internal jugular vein with evacua- 
tion of the infected clot, the infected 
material is obviously shut off from the 
general circulation. The patients who 
fail to recover from lateral thrombosis 
die either from the general sepsis with 
metastatic abscesses in various organs 
or of meningitis. 

If the infection is confined outside of 
the dura, a condition of so-called sterile 
meningitis is set up. When the infection 


penetrates the brain coverings and be- 
comes a diffuse subarchnoid inflamma- 
tion, the case becomes virtually hopeless. 
If the cells in the tip of the petrous 
portion of the temporal bone become 
involved in the infection, a circumscribed 
area of leptomeningitis may be set up. 
Brain abscess from otic infection may 
arise either in the temporal lobe or the 
cerebellum, usually the former. The 
stage of localized encephalitis may last 
several weeks, and during this period 
high temperature, chills, and evidence 
of systemic infection are present. If 
the infection remains localized and en- 
capsulation occurs, a latent period of 
several weeks is generally seen. In the 
cerebellar abscesses, ataxia, usually of 
the same side, nystagmus toward the 
side of the lesion, severe occipital head- 
ache and stiff neck, associated with a 
fairly high degree of choked disc usually 
are sufficient to make the diagnosis. 
Intracranial complications of otitic infec- 
tion are fairly uncommon, occurring in 
10 per cent, or less of the total cases 
seen. 

Meningitis. — Benign Aseptic Suppu- 
rating Meningitis. — E. Glanzmann and 
D. Heller (Schweiz, med. Wchnshr. 66; 
541 (June 6) 1936) call attention to the 
fact that there are entirely benign serous 
and even suppurating meningitides, and 
that for this reason it is advisable to be 
cautious in rendering an unfavorable 
prognosis in cases presenting meningitic 
symptoms. There is an acute onset with 
meningitic symptoms. The spinal fluid 
shows meningitic changes, i. e., there 
may be a slight increase in the mono- 
nuclear cell elenlents, while the fluid 
remains clear (serous meningitis), or 
there may be a noticeable suppurating 
turbidity. Direct examination as well 
as the culture method reveal that the 
cerebrospinal fluid is sterile (aseptic 
meningitis). The course is relatively 
short, benign, and without secondary 
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complications. Etiologic factors in the 
form of local disorders (otitis, sinusitis, 
pneumonia, intoxication) or in the form 
of systemic diseases (acute or chronic 
infectious diseases) are absent. After 
reporting the clinical histories of 5 cases 
of their own observation, the authors 
point out that aseptic meningitis develops 
chiefly in children and occasionally even 
in nurslings. They discuss in detail 
the symptomatology, the hematologic 
aspects, the clinical course, the differ- 
ential diagnosis and the therapy. With 
regard to the latter factor, they say 
that for diagnostic as well as for thera- 
peutic reasons repeated spinal punc- 
tures are advisable, for these often 
effect a reduction in fever and rapid 
cure. They also prescribe methenamine 
and aminopyrine. In the most refrac- 
tory case, they resorted to the intra- 
venous injection of a bacterial protein 
preparation. In order to avoid collapse, 
it is advisable to administer caffeine or 
other cardiac stimulants. 

Otogenic Meningitis . — Of H. Bjork’s 
(Finska lak. -sallsk. handl. 79:304 
(Apr.) 1936) 29 cases of otogenic men- 
ingitis in acute otitis in which treatment 
was administered from 1930 to 1935, 16 
represented primary and 13 secondary 
meningitis. Of the former, 13 were 
tympanogenic (4 fatal) and 3 labyrinth- 
ogenic (2 fatal). Of ^ the latter, 11 
resulted from sinus thrombus (6 fatal) 
and 2 from brain abscess (both fatal). 
Of the 14 deaths, 2 were caused by other 
complications, the mortality frotn men- 
ingitis was thus 44.4 per cent. The 9 
cases in which there were bacteria 
(Streptococci) in the cerebrospinal fluid 
were all fatal. The author concludes 
that meningitis in connection with acute 
otitis originates equally often from pri- 
mary and from secondary infections. 
The great majority of cases are due to 
a tympanogenic or a sinusogenic infec- 
tion, Disturbances in development play 


an important part in the progression of 
the disorder to the meninges ; in 26 of 
his 29 cases there was an abnormally 
wide or an obstructed pneumatization. 

By far the greatest problem of otol- 
ogists is meningitis, according to the re- 
port of the New York Committee on 
otitic meningitis (Arch, Otolaryng. 24: 
680 (Nov.) 1936) presented by J. G. 
Dwyer. Ninety-seven per cent, of per- 
sons with meningitis die. The Com- 
mittee is trying to get ahead with the 
problem. Since the last report in New 
York, there have been 22 cases, with 1 
recovery. The Committee has met regu- 
larly to analyze the different cases. It 
is believed that in the last 1% years, 4 
lives have been saved by one of the 
points that the Committee has been 
stressing, namely, that a cloudy fluid 
without organisms means that one should 
operate and find the focus. 

The work at present is purely educa- 
tional. The Committee is not attempt- 
ing anything in the way of treatment 
because resources are limited, but it 
is believed that tremendous help may 
be gotten in the early diagnosis of 
meningitis by the recognition of 3 
simple factors : the blood count, the 
chemistry of the spinal fluid, and the 
pathways of infection. When a patient 
dies of mastoiditis, the members of the 
Committee attempt to analyze some 
error in technic. From postmortem ex- 
aminations and other observations and 
analysis of the histories, most deaths 
ascribed to mastoiditis are practically 
from bacterial invasion from the nose 
and throat. The number of deaths due 
to injury or exposure of the dura is 
small. Several autopsy specimens prove 
the pathway from the sphenoid sinus. 
Six specimens from patients on whom 
partial autopsy was done prove that 
there was essentially an osteomyelitic 
process and not mastoiditis. These pa- 
tients were lost from the start, 
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When there is a persistently high 
blood count in an adult — from 30,000 to 
35,000 — ^with involvement of the mastoid 
Qj* the ear, and "when involvement of 
the chest is excluded as a cause, men- 
ingitis will develop. One may find out 
from this blood count 4 or 5 days or a 
week in advance and be prepared. 

As to the question of cloudy fluids the 
point is emphasized that a persistently 
cloudy fluid, loaded with cells but with 
no organisms, indicates that the patient 
can be saved. If there is too much 
delay, meningitis will develop. 

The routine which A. Lewy follows 
at the Cook County Hospital of Chi- 
cago, is that when a patient is admitted 
with a presumptive clinical diagnosis 
of meningitis, if the spinal fluid is found 
to be cloudy, he is given the antimen- 
ingococci antitoxin intravenously. 
Some excellent results, superior to those 
ordinarily obtained by the intraspinal 
use of the antimeningococcic serum have 
recently been reported. This is done 
whether there is an associated running 
ear or not. However, if there is an 
associated running ear and the diagnosis 
of meningococcic meningitis is not posi- 
tively established, in the presence of a 
cloudy spinal fluid and clinical evidence 
of meningitis, they immediately proceed 
to operate on the mastoid in order to 
uncover the dura in the middle and 
posterior fossa, without awaiting the re- 
sult of culture. Lewy believes that they 
have saved most meningitis patients with 
cloudy fluid who had no viable organ- 
isms in the spinal fluid. If the organ- 
isms were found simply on smears, that 
did not discourage them. Some such pa- 
tients, also recovered. They rarely saved 
a patient whose spinal fluid showed a 
positive culture. According to Lewy, 
the crux of the situation, so far as 
the prognosis is concerned, is whether 
or not there are viable organisms in 
the spinal fluid. 


Lateral Sinus Thrombosis. ^In a 

series of 26 cases, W. S. Snyder (Ken- 
tucky M. J. 33 : 360 (Aug.) 1935) 
found that the incidence of the disease 
varies with age and sex to the same 
degree as does mastoiditis. 

It is most common in acute cases 
where there is generally a combination 
of virulent infection with lowered bod- 
ily resistance. In chronic cases there 
is generally an acute virulent infection 
superimposed upon an old chronic proc- 
ess. Spread of the disease from the 
mastoid cells to the lateral sinus is 
either by direct extension or an extend- 
ing thrombophlebitis along the smaller 
blood vessels. The development of 
thrombosis is often subsequent to tlie 
mastoidectomy. Among 26 cases, the 
thrombus was found at the time of the 
mastoidectomy in only 9 instances. 

As to symptoms, the temperature is 
intermittent, varying from subnormal to 
chills and fever. When the patient is 
free of fever, there ai'e practically no 
subjective symptoms. Persistent uni- 
lateral headache, not relieved by anal- 
gesics, is very suggestive. There may 
be localized edema, due to the stasis of 
the blood caused by thrombosis of the 
lateral sinus. In cooperative patients, the 
Tobay-Aycr spinal manometer test is 
positive where there is complete occlu- 
sion of one of the sinuses. 

Blood cultures, where positive, are 
vei'y suggestive. A negative culture, 
however, is of no value. In this series, 
45.4 per cent, gave positive blood cul- 
tures. The streptococcus heniolyticus is 
by far the most likely organism to be 
found. Mastoid cultures are of value 
only in that by them the type of in- 
fectitig organism may be found. Exam- 
ination of the blood demonstrated the 
extent of the pytunia and the resistance 
of the Ixxly. 

Whether the jugular be ligated before 
or after the sinus is opened depends 
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iipon the circumstances in each individ- 
ual case. In Snyder’s series of cases, 
the time of ligation of the jugular did 
not affect the results. When the sinus 
has been laid bare, the diagnosis of 
thrombophlebitis may be made (1) by 
the presence of pus passing from the 
sinus, (2) by palpation of the hard clot 
within its walls, and (3) by its appear- 
ance. ' If the diagnosis is in doubt, an 
exploring needle may be used or the 
sinus laid open with a knife. 

The postoperative course varied 
greatly. The temperature fell to normal 
in a few days in the most favorable 
cases, but it varied from 1 to 51 days. 
Complications bccurred in 65.3 per cent, 
of this series of cases. They were of 
2 kinds : (a) Those resulting from direct 
extension of the infected sinus; and (£>) 
those caused by bacteria disseminated 
by the blood stream. In this series of 
cases 46.1 per cent. died. The average 
death rate as repoi'ted by various clin- 
icians is about 45 per cent. 

In a preliminary study of 100 consec- 
utive routine x-rays of the occipital 
bones of normal persons taken in the 
anteroposterior projection plane, P. 
Woodhall and A. E. Seeds (Arch. Surg. 
33:867 (Nov.) 1936) demonstrated 
relative differences and variations in the 
size of the bony markings of the lateral 
sinuses that closely correspond to the 
anatomic observations previously re- 
ported. This normal standard of varia- 
tion, appraised by x-ray study, is of 
clinical value in determining the signifi- 
cance of irregularities obtained by the 
Queckenstedt test and in determining the 
dynamics of the venous return from the 
brain in the presence of thrombosis of 
the lateral sinus or the jugular vein. 

C. M. Anderson (Proc. Staff Meet. 
Mayo Clin. 10:785 (Dec. 11) 1935) 
reports a case of mastoiditis in which 
the particular points of interest in the 
diagnosis were entirely negative blood 


cultures, the lack of subjective symp- 
toms, the presence of choked discs, the 
marked lowering of the fever after 
the first operation, and the continued 
nausea and vomiting with listlessness. 
The negative blood cultures probably 
could be accounted for by the walling 
off of the abscess in the vein by a clot 
below the point of infection. Exposure 
of the sinus allowed the phlebitis to 
subside sufficiently to produce a drop in 
the fever. The choked discs, which are 
usually interpreted as indicating intra- 
cranial pressure could have been caused 
by the interference with the return cir- 
culation from the brain until sufficient 
collateral circulation was established. 
The listlessness and nausea of the pa- 
tient seemed to be caused bj' the abscess 
contained within the sinus. In Ander- 
son’s opinion, the Tobey-Ayer test has 
proved a reliable one, although some in- 
vestigators have found that it is about 
20 per cent, less accurate on the left 
side. This probably is attributable to 
the variation in the origin of the lateral 
sinus in the region of the torcular 
Herophili. However, any laboratory test 
that will be reasonably correct 4 out of 
5 times is woidh while. 

H. L. Williams (Ibid. 11:214 (Apr. 
1) 1936) reports a case of sinus throm- 
bosis with papilledema and signs of 
meningeal irritation as follows : 

A girl, 5 years of age, came to the clinic 
with a history of recurring attacks of acute 
otitis media almost from birth. Four weeks 
before her admission to the clinic she had 
bilateral acute otitis media, with spontaneous 
rupture of the ear drums and drainage. From 
the right ear, drainage stopped after 3 or 4 
days, but from the left ear it continued. Fol- 
lowing an attempt at washing out the ear by 
syringe, a severe headache on the right side, 
tenderness over the left mastoid process, and 
a high septic type of temperature developed. 
Mastoidectomy was advised and performed 
elsewhere. At operation, the disease was found 
to involve the sigmoid sinus on the left side, 
and in attempting to uncover it, the sinus was 
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opened. Because of the severe hemorrhage, 
the operation was not completed. Five days 
later, when removal of the pack from the sinus 
was attempted, bleeding recurred. The patient 
was then referred to the clinic for care. 

Williams packed off the sinus above and 
below and completed operation on the mastoid. 
The fifth day after operaticoi, the patient’s 
temperature rose to 105° F. (40.5® C.) She 
continued to have a septic type of temperature 
with gradual rise of the crests until the eighth 
day, when the temperature was 106° F. 
( 41 . 1 ° C.) and rigidity of the neck, graded 
2 plus, appeared. Kemig’s sign, grade 1 plus, 
and bilateral choked discs of 1 diopter were 
present. Spinal puncture was performed. The 
fluid was found to be under normal pressure 
and contained 1 lymphocyte per c.mm. 

The mastoid wound was reopened and the 
sinus uncovered about half-way back to the 
torcular Herophili and down almost to the 
jugular bulb. There was free bleeding from 
the torcular end of the sinus but bleeding from 
the bulbair end could not be induced, although 
a suction cannula was thrust into the bulb 
itself. The part of the vein not opened at the 
previous operation was slit up and the free 
edges were cut away. The jugular vein was 
then ligated in the neck. The day following 
the operation, the stiff neck and Kemig’s sign 
had disappeared and on the second day the 
temperature reached normal. The choked discs 
subsided until at present (March 11) there is 
no evidence of papilledema on the left side 
and less than 1 diopter on the right. 

According to W^illiams, the associated 
symptoms of meningeal irritation in this 
case are difficult to explain patholog- 
ically. In a small percentage of cases, 
one sigmoid sinus or the other may be 
absent or may be so small that it does 
not transmit enough blood to keep the 
intracerebral circulation functioning nor- 
mally. At the first operation there was 
no involvement of the jugular bulb and 
it is possible that extension of the 
thrombus to the bulb could have caused 
a sudden increase in the intracerebral 
pressure with the production of the 
signs noted. Evidence against such an 
etiology is the fact that even in cases of 
cavernous sinus thrombosis, with marked 
interference with the venous drainage 


from the orbit, papilledema is not often 
seen. However, blood which drains 
from the orbit sometimes does not go 
through the cerebral circulation at all, 
or at least only in part, for the inferior 
ophthalmic vein frequently joins the 
pterygoid plexus. Since there must have 
been an anomalous arrangement to pro- 
duce the unusual signs in this case, the 
conditions may have been such that in- 
terference with the cerebral circulation 
could produce these signs. Evidence 
against localized meningo-encephalitis 
being the cause of the signs in this case 
is the fact that the spinal fluid was 
completely negative, whereas even in 
cases in which the spinal fluid is sterile 
and the irritation is from probable toxic 
absorption, an increased spinal fluid 
pressure and increased cell count are 
found. Williams prefers to attribute the 
symptoms to the thrombus advancing 
to the jugular bulb and closing off com- 
pletely venous drainage through the 
right jugular foramen. This advance of 
a thrombus is somewhat contrary to the 
recent theoretical work of Dixon, who 
has endeavored to demonstrate that a 
thrombus proceeds only against the di- 
rection of the blood current. However, 
in this case, the jugular bulb was not 
shut off at the time of the first investi- 
gation of the sigmoid sinus. In a vein 
in which phlebitis has involved the wall, 
there is no reason to suppose that the 
advance of phlebitis down the wall of 
the vein would not result in a thrombus 
which advances in the direction of the 
blood current. 

Thrombosis of the lateral sinus and 
jugular bulb of nonotitic origin with a 
new diagnostic sign is reported by S. 
Karelitz (Am. J. Dis. Child. 51:1349 
(June) 1936). The diagnosis and mode 
of development of thrombophlebitis of 
the lateral sinus are usually fairly clear. 
A septic temperature and chills in the 
course of purulent otitis media, with Qr 
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without evidence of mastoiditis, suggest 
thrombosis either of the lateral sinus or 
of the jugular bulb. Positive results of 
blood cultures are of great significance 
and usually indicate imperative operative 
treatment of all such cases. The otitic 
infection is the origin of all such cases. 

Retrograde thrombophlebitis of the 
jugular bulb and the lateral sinus may 
occur and can be recognized clinically. 
In 2 cases it was secondary to thrombo- 
phlebitis of the internal jugular vein 
and in the third to a retrograde spread 
from the diseased left lateral sinus to 
the healthy right lateral sinus and jug- 
ular bulb. 

A new finding is described which con- 
sists of painless involvement of the ear; 
bluish or dark bluish-red engorgement 
of the drum, starting at the periphery 
and gradually involving the entire drum 
and even the adjacent parts of the canal 
wall ; persistence of good hearing ; ab- 
sence of changes in the canal wall other 
than that of congestion, and absence of 
signs of involvement of the mastoid, 
except possibly slight tenderness due to 
congestion. This pictttre, either with or 
without simultaneous involvement of the 
cervical glands of the same side, should 
suggest the presence of thrombosis of 
the jugular bulb or of the lateral sinus 
or both. When chills, a septic tempera- 
ture, and positive results of blood culture 
for hemolytic streptococci are observed 
along with the otitic findings, surgical 
exploration of the sinuses of the affected 
side is indicated. 

Karelitz later leaimed of 6 more cases 
of retrograde thrombophlebitis of the 
lateral sinus and jugular bulb. In 2 of 
these cases the condition was diagnosed 
at autopsy, and in the other 4, a diag- 
nosis was made clinically. In the 4 
cases in which a clinical diagnosis was 
made, there was a history of acute 
pharyngitis, cervical suppuration (prob- 
ably of broken-down glands in the reg^ion 


of the internal jugular vein) and bacte- 
remia. In 2 of these cases, otitic en- 
gorgement was noted; in the other 2, 
the condition of the ear was not noted, 
the correct diagnosis having been sug- 
gested by the finding of thrombophlebitis 
of the internal jugular vein on operation 
for the cervical suppuration. 

Brain Abscess. — J. E. J. King (Ann. 
Surg. 103:647 (May) 1936) describes 
his method for the operation of brain 
abscess by open approach to the abscess, 
removal of the overlying cortex and a 
portion of the presenting capsule, evacu- 
ation and irrigation of the abscess cavity, 
thorough inspection of the cavity, and 
its “eventual obliteration” by temporary 
eversion and herniation. Most of the 
brain abscesses in which this treatment 
is employed are secondary to infection 
of the middle ear and mastoid or of the 
nasal sinuses, or the result of trauma. 
This method is not indicated in cere- 
bellar abscess or in small, deep and 
centrally located cerebral abscess. The 
vast majority of all cerebral abscesses, 
the author has found, “approach the 
dura at a point where it can be attacked 
at a depth which varies from % to 
about 3 cm.” The overlying brain sub- 
stance is removed by means of the elec- 
trosurgical unit ; the author has never 
seen any permanent sequelae such as 
aphasia, mental deterioration, or paral- 
ysis result from this procedure. The 
abscess capsule is opened with the elec- 
trosurgical needle and the pus removed 
by suction. No drainage tubes are used 
but the abscess cavity is packed with 
iodoform gauze strips ; a small rubber 
irrigating tube is carried within the over- 
lying gauze and instillation of azochlor- 
amid solution is made into the superficial 
dressing every 2 hours. Azochloramid 
has been found superior to Dakin’s so- 
lution because more prolonged in action, 
nonirritating to the skin (or scalp), and 
easily prepared, At daily dressings, the 
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iodoform gauze strips are gradually re- 
moved until the floor of the abscess 
cavity becomes sufficiently elevated to 
permit the complete removal of the 
gauze within the cavity. The floor of 
the cavity is not allowed to become 
elevated beyond the level of the skull; 
lumbar puncture may be used by the 
third or fourth postoperative day to 
prevent further herniation. In 17 cases 
of single brain abscess in which this 
operation has been done, there were 3 
deaths, a mortality of 17.5 per cent.; 
in the last 10 cases there was only 1 
death. 

In a s 3 ’-mposium on cerebellar abscesses 
at the annual meeting in April, 1936, 
of the French Otoneuro-Ophthalmologic 
Congress, papers were read by Ramadier 
and Caussee (otologists). An dre-Thomas 
and Barre (neurologists), and Velter 
(ophthalmologist). Abscess of the cere- 
bellum most frequently occurs in cases 
of chronic otitis media. There are 
symptoms that are of value in localizing 
the seat of the infection. For example, 
bradycardia is far more marked in cere- 
bellar than in cerebral abscess. The head- 
ache is typical also, being occipital. The 
neck rigidity stands out in most cases 
in contrast with the complete absence 
of the Kernig sign. 

Choked disc is more common in cere- 
bellar abscess than optic neuritis, the 
reverse being true of cerebral abscess. 
The loss of muscle tonus on the same 
side of the body as that on which the 
abscess is situated is an early sign that 
should always be looked for. The evi- 
dences of vestibular disturbance are of 
almost equal value to the cerebellar 
symptoms themselves. Spontaneous nys- 
tagmus is especially frequently observed. 
Death from respiratory paralysis is not 
uncommon. 

Many cases are not diagnosed be- 
cause the clinical signs are atypical. In 
a small number of patients the symptoms 


are manifold and diagnosis is not diffi- 
cult. In others, some complications, such 
as diffuse meningitis, thrombophlebitis 
or labyrinthitis, obscures the underlying 
condition or the patient is seen in a 
comatose condition. 

The operation should be done in 2 
steps. In the first, the overlying bony 
structures are removed. Much infor- 
mation as to the existence of vascular 
or meningeal complications is thus ob- 
tained. After an interval of from 24 
to 48 hours, the second step is under- 
taken to drain the abscess. 

The prognosis even in cases in which 
operation is performed is unfavorable, 
the mortality varying from 70 to 75 per 
cent, because of the difficulty of finding 
the abscess even when diagnosed, and 
the fact that even drainage does not 
prevent the appearance of such a com- 
plication as encephalitis or meningitis. 

Facial Paralysis. — The appearance 
of a facial paralysis in the course of a 
suppuration of the middle ear is always 
to be regarded as a serious symptom, 
according to C. Hirsch (New York 
State J. Med. 36:430 (Mar. 15) 1936). 

If the onset of a facial paralysis in 
an acute otitis media occurs in the very 
first days of the inflammation of the 
middle ear, such a facial paralysis, con- 
trary to the teachings laid down in so 
many textbooks and handbooks, does 
not, as a rule, indicate a mastoidectomy. 
Only in the event that such a facial 
paralysis does not clear up in the course 
of 2 weeks or so after an extensive 
myringotomy, or if other symptoms 
arise, it may well become an indication 
for a mastoidectomy. If a facial par- 
alysis develops in the course of an 
acute purulent otitis media in the third 
or fourth week, it may have been caused 
by a lingering mastoiditis and may be 
an indication for a mastoidectomy. 

Facial paralysis arising in a chronic 
purulent otitis media without cholestea- 
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toma may clear up without any opera- 
tion. If other reasons for a radical 
operation exist, facial pai-alysis may be 
a weighty contributory indication for 
an operation. Facial paralysis in a 
chronic purulent otitis media with chole- 
steatoma is an indication for an im- 
mediate radical operation. 

Facial paralysis originating in an 
existing purulent otitis media with acute 
labyrinthitis may be an indication for 
a labyrinthectomy in order to prevent 
a threatening meningitis, provided the 
focus of the facial paralysis can be 
located in the internal auditory meatus 

The surgfical repair of facial nerve 
paralysis is discussed in a clinical pres- 
entation by A. B. Duel and T. G. 
Tickle (Ann. OtoL, Rhin. and Laryng. 
45:3 (Mar.) 1936). Six years have 
elapsed since Sir Charles Ballance and 
Duel began to work together on the 
operative treatment of facial palsy. The 
Ballance-Duel operation is the result 
of continued experimental work on ani- 
mals. This work brought out also the 
employment of the degenerated anterior 
femoral cutaneous nerve for repair ma- 
terial. The authors believe that this 
hastens the time and probably improves 
the quality of the direct line repair of 
the facial nerve. It is now superior to 
the anastomosis of any of tlie adjacent 
motor nerves in the neck for the repair 
of facial nerve palsy. 

It is emphasized that surgery of the 
facial nerve can only be learned by 
cadaver experience. Tickle and Duel 
have seen well over 100 cases of facial 
palsy, of which 87 were selected for 
operation, 77 by Duel and 10 by Tickle. 
The operative technic has been developed 
by frequent returns to the morgue to 
work out an idea which was verified or 
abandoned by trial on the cadaver. 
Seventeen cases were shown to demon- 
strate results in a cross-section of the 
most varying types of cases, ranging 


from the early cases, where the undegen- 
erated gi'aft was employed, up to the 
present, where only degenerated grafts 
were used. No case of repair of the 
facial nerve can ever be perfect. Al- 
though there may be emotional as well 
as voluntary control, and although move- 
ments may be synchronous with the 
other side, the best repair that will ever 
be made will never equal the normal 
side. Education of the defectivejside by 
voluntary control through the neokinetic 
nervous system may improve facial ex- 
pression tremendously. The reason for 
this imperfection in the repaired side 
is due not so much to a lack of restora- 
tion of as much vigor to the recovered 
muscle, as it is to the fact that split 
neurons, wandering to the wrong destin- 
ation, produce on stimulation an asym- 
metry of response in the facial muscles. 

Attention is called to a somewhat 
more clarified attitude toward cases of 
so-called “Bell’s palsy,” and 3 cases are 
cited to illustrate the authors’ position in 
regard to an early decompression 
which in their opinion insures as nearly 
a perfect recovery as is obtained in the 
acute cases of injury. 

In the after-care of surgical repair 
of the facial nerve, Duel and Tickle 
(Ibid.) state that the successful recov- 
ery in operations performed for facial 
palsy due either to accidental injury or 
a so-called “Bell’s palsy,” or from toxic 
invasion, depends not only on the technic 
of the operation but also quite as much 
on the after-treatment. The external 
auditory canal must be thoroughly steril- 
ized. It is filled with a 3 per cent, 
tincture o£ iodine, allowed to remain 
for 5 minutes and withdrawn, then re- 
placed by 1 or 2 instillations of 95 per 
cent, alcohol within the next few min- 
utes. The canal is finally washed out 
thoroughly with normal saline solu- 
tion. Since using this technic, there has 
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been no suppuration following operation 
in the clean cases. 

The 2 types of cases for operation 
are: First, those due to accidental 

injury of the facial nerve in operations 
on the mastoid ; and second, those in 
which toxic infection or refrigeration 
of the facial ner\'e have produced a 
facial palsy. Such cases may be of 
long standing with a partial recovery 
of facial movements, or of comparatively 
short standing with a complete palsy. 
If an injury of the facial nerve has 
caused the paralysis of the facial mus- 
cles, an immediate investigation has the 
advantage that the segment of the facial 
nerve distal to the injury retains re- 
sponse to faradic stimulation for from 
48 to 72 hours. In those cases in 
which the faradic response has been ab- 
sent for days, months or years, the 
anatomic dissection of the nerve over 
the point of injury must be done with- 
out the aid of faradic response in the 
distal segment. 

It has been concluded that in all cases 
it is better to expose the nerve from 
the stylomastoid foramen up to and 
proximally beyond the injury. Even in 
the cases which are to be decompressed, 
only the outer half of the bony tube 
distal to the injury should be removed, 
all the way from the stylomastoid fora- 
men up. The main points in the dressing 
technic are described. 

The final closure of the wound must 
depend on judgment in each individual 
case. Where the wound is sufficiently 
filled in with healthy granulations, 
plastic closure may be done at any 
time. With degenerated grafts, it has 
been found of some advantage to post- 
pone the plastic closure for at least 
a month. 

As regards the subsequent treatment 
of operative cases by electric stimulation, 
it is believed that faradic stimulation is 
useless except for purposes of diag- 


nosis, and, therefore, this stimulation is 
not employed in recovering cases or in 
cases of partial paralysis. Galvanic 
electricity, the interrupted anodal clos- 
ure over the muscles of the face, for 
a few minutes once or twice weekly be- 
fore and after ionization, is beneficial 
in keeping up the tone of the muscle. 
Operation is not advised in cases where 
there is no response in the muscle to 
galvanic stimulation. Galvanic stimula- 
tion is continued until facial movements 
have reached their maximum improve- 
ment. 

Gradenigo Symptom Complex. — 

The development of a paresis or com- 
plete paralysis of the external rectus 
muscle of the eye during the course 
of a purulent infection of the middle 
ear, with or without a mastoid involve- 
ment, is indicative of some pathological 
process in the petrous bone causing a 
secondary neuritis in the sixth or ab- 
ducens nerve, according to M. J. Ballin 
(M. Rec. 143:411 (May 20) 1936). 
This disturbance in the nerve becomes 
manifest in an impaired mobility of the 
eye, causing a partial or complete par- 
alysis of the external rectus muscle. As 
a result of this lost muscular action, the 
eye can no longer be rotated externally 
beyond the median line. This phenom- 
enon, known as the Gradenigo symptom 
complex or syndrome, was first described 
by Gradenigo of Turin, Italy, who in 
1904 called attention to this otitic com- 
plication. Cases are grouped into 3 
distinct classes. According to Gradenigo, 
the changes in the nerve are brought 
about by a circumscribed serous lepto- 
meningitis which has become localized 
near or around the tip of the pyramid. 
The anatomic relations of the sixth nerve 
are reviewed, emphasizing that it is in 
close proximity to the aural structures. 
There are 4 paths by which the infection 
extends inward, causing an involvement 
of the abducens nerve. The Gradenigo 
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complex presents itself in various forms 
and in varying degress of intensity so 
that it can be classified into 3 distinct 
groups. Definite symptoms manifest 
themselves. The treatment must be di- 
rected to eliminating the primary focus 
of infection and this can be accomplished 
only by thorough operative measures. 
The prognosis is favorable in the majority 
of cases, particularly if the process 
around the tip is of nonpurulent nature. 

Summarizing, B allin states that : 

1. The Gradenigo symptom complex 
is an unusual rare otitic complication. 

2. Although cases have been reported 
of spontaneous cure, the most certain 
results are obtained by early and prompt 
surgical intervention on the mastoid 
process and middle ear in order to elimi- 
nate the original focus, 

3. When these foci have been re- 
moved, the edema at the petrous tip 
gradually resolves, the sixth nerve 
becomes active again, and the external 
rectus muscle assumes its normal 
function. 

Petrositis. — While there may be some 
differences of opinion concerning the 
typical symptoms of petrositis, certain 
symptoms are usually prominently 
present. According to S. J. Kopetzky 
(Arch. Otolaryng. 22:513 (Oct.) 
1935), the following symptoms, signs 
and findings may be regarded as typical 
of suppuration of the petrous apex: 
1. Neuralgiform pain, especially over 
the area supplied by the ophthalmic 
branch of the trigeminal nerve ; 2. a 
discharge from the ear or mastoid 
wound, (a) recurrent or (&) continu- 
ous; 3. a low-grade sepsis; 4. frequently 
paralysis of the sixth cranial nerve; and 
5. x-ray observation showing destruc- 
tive changes in the petrous tip. 

The clinical picture, unfortunately, 
frequently runs an atypical course, and 
death may ensue without the previous 
appearance of suspicious symptoms. The 


onset of the clinical signs of suppurative 
apicitis usually occurs f ollowing a simple 
mastoid operation, performed to drain 
acute suppurative mastoiditis. Rarely, 
the symptoms appear in acute suppura- 
tion of the middle ear, which may or 
may not be complicated by suppuration 
of the mastoid. Pain deep in the eye 
or around the eye is characteristic when 
present. The pain is agonizing and 
nocturnal. There are periods of com- 
plete absence of pain. Other symptoms, 
such as palsy of the sixth nerve, labyr- 
inthine and meningeal irritation, are 
sometimes noted but cannot be con- 
sidered as a definite part of the picture. 

CAVERNOUS SINUS THROM- 
BO SIS. — Pathogenesis. — The patho- 
genesis of cavernous sinus thrombosis is 
discussed by L. A. Scarpellino, P. F. 
Stookey and F. J. Hall (J. Missouri 
M. A. 33:251 (July) 1936). The 
authors do not deny that cavernous sinus 
thrombosis which occurs following in- 
fections in the so-called danger area 
cannot be produced by organisms other 
than the Staphylococcus. They believe 
that it is impossible for any organism 
producing a soluble exotoxin or contain- 
ing an endotoxin to produce cavernous 
sinus thrombosis. However, in 7 cases 
under their observation, 6 of which came 
to autopsy and bacteriologic studies 
done, the Staphylococcus was isolated in 
all instances. The filtrate produced from 
these cases, in which a positive culture 
was obtained either from the blood or 
spinal fluid, showed the property of 
hemolyzing red blood cells, of producing 
necrosis' when injected into the back of 
an experimental animal, and forming 
thrombi when injected in the marginal 
veins of the ear of a rabbit. From the 
experience of the authors, it is their 
opinion that the Staphylococcus toxin 
has the property to enhance the coagula- 
bility of the blood and produce marked 
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changes in the iiitima of the veins, 
associated with edema and changes in 
the surrounding tissue. With such ex- 
tensive vascular pathology produced by 
the filtrate or toxin alone, this filtrate 
must be looked upon as a toxin elabor- 
ated by the metabolism of the bacteria. 
Therefore, the thrombosis of the vessels 
would be enhanced by the presence of 
the organisms and production of their 
toxin in vivo. 

That the staphylotoxin is made up of 
many factors is still to be adjudicated. 
By many workers it is thought to con- 
tain at least 5 components ; viz., a hemo- 
lysin, a leukocidin, a necrotoxin, a plasma 
coagulating substance, and a lethal factor. 
However, all these factors of the 
staphylotoxin are neutralized by the same 
antitoxin. From the fact that the 
Staphylococcus toxin is bound by Staph- 
ylococcus antitoxin in vitro, the question 
immediately arises as to the therapeutic 
use of antitoxin in the attempted treat- 
ment of cavernous sinus thrombosis. 
When the clinician has the opportunity 
to observe, at postmortem, the cavern- 
ous sinus filled with a septic thrombus 
and the contiguous portion of the 
sphenoid bone and the hypophysis to be 
partially liquefied by the lytic influence 
of the toxin, together with the coexisting 
evidence of a widespread septicemia with 
innumerable abscesses in the lungs, septic 
infarcts in the kidneys, and frequently 
thrombi in the larger vessels throughout 
the body, he is overwhelmed with the 
hopelessness of any therapeutic pro- 
cedure. It may develop that the thera- 
peutic possibilities of antitoxin are 
prophylactic. The authors had an oppor- 
tunity to treat a case of cavernous sinus 
thrombosis of staphylococcic etiology 
with Staphylococcus antitoxin. After 
the administration of large amounts of 
commercial Staphylococcus antitoxin, 
the immune liter was enhanced to twice 
that of- the normal. ; The original read- 


ing showed no natural antitoxin.. This 
indicates to the authors that there may 
be a period in Staphylococcus septicemias 
in which free toxin circulates in the 
blood and fixes itself irreversibly, .to 
tissue cells, particularly the heart, liver 
and kidneys, and causes irreparable 
damage that no amount of added anti- 
toxin can influence. It is obvious that 
the administration of antitoxin can only 
neutralize the circulating toxin not bound 
to tissue cells. 

The authors state in conclusion .that 
no definite facts can be deduced from 
such a small series of cases, but experi- 
ments suggest that the toxin filtrates 
elaborated by the growth of the Staph- 
ylococci area are a potent factor in the 
production of cavernous sinus throm- 
bosis. In their , experience, cavernous 
sinus thrombosis, of the anterior type, 
is almost invariably associated with a 
staphylococcal infection, although cul- 
tures may reveal other bacteria present; 

MENIERE’S DISEASE.r-The 
precise definition of Meniere’s symptom 
complex is still unsettled. (Editorial : 
Eye, Ear, Nose and Throat Monthly 
15 : 307 (Oct.) 1936). In fact, this lack 
of agreement on the part of otologists 
has in no small way contributed to the 
confusion which results in every case 
of persistent aural vertigo. The non- 
uniformity in diagnostic findings and 
the ever-changing interpretation of 
these findings have led some writers to 
make deductions which are not altogether 
scientifically sound. A. Thornval be- 
lieves that Meniere attacks are brought 
on by a sudden, often almost explosively 
developing hyperfunction of the vestib- 
ular system on one side. According to 
Just, Meniere’s symptom, complex is 
nothing more than an angioneurosis, 
especially of the acoustic nerve. He con- 
tends that Meniere’s disease is usually 
seen with unilateral or bilateral infection 
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in the upper air passages and that the 
symptoms promptly disappear when the 
nasal condition is cured. 

E. Foldes (Am. J. Digest. Dis. and 
Nutrition 2:243 (June) 1935), in dis- 
cussing a new concept of the disease 
with its response to antiretentional 
therapy, states that there seems to be a 
striking similarity in the pathogenesis 
of Meniere’s disease to epilepsy, eclamp- 
sia or pregnancy, eclampsia of infancy, 
migraine, angina pectoris, bronchial 
asthma, the allergic diseases and gout. 
These diseases manifest themselves in 
the form of attacks which appear to be 
due to a retention of water and minerals 
that is local and temporary, rather than 
generalized and continuous. The attacks 
cease when the retained liquids disappear 
from the respective organ. 

For the treatment of this group of 
diseases, an antiretentional therapy has 
been developed which employs a diet 
based on the recognition of the fact that 
all food elements, such as proteins, car- 
bohydrates, fats, water, minerals and 
vitamins influence the water and mineral 
metabolism. The author found that, 
while the antiretentional diet in itself, 
or together with the administration of 
phenobarbital, is ineffective, the addition 
of quinine sulphate, phenobarbital, 
and the extract of nux vomica to this 
diet, the protein content of which is 
slightly lowered, is followed by a com- 
plete disappearance of the attacks within 
a few days, with no relapses observed 
thus far. A complete abolition of the 
attacks, such as Foldes observed in his 
4 cases, can hardly be ascribed to the 
medication in itself. The results ob- 
served, he believes, are not attributable 
to the administration of quinine sulphate 
by itself, but to the concerted action 
of quinine sulphate and the diet. 

W. E. Dandy analyzed the signs, symp- 
toms and treatment of 42 cases of 
Meniere’s disease and found it to be 


twice as frequent in males as in females, 
and more often on the left than on the 
right. So far as the dizziness is con- 
cerned, its character was most variable, 
always with a sensation of objects mov- 
ing in a rotation fashion. The vertigo 
together with the other characteristic 
symptoms which are cited in Dandy’s 
analysis render a diagnosis not par- 
ticularly difficult, but with the triad of 
deafness, dizziness and tinnitus, other 
findings are only of incidental diagnostic 
value. 

Treatment has presented a difficult 
problem. The more conservative otolo- 
gists are inclined to the medical side, 
the less conservative to the surgical. 
Certain drugs like luminal have been 
found by some workers to be palliative, 
especially during a severe attack. Dandy 
treats the disease by sectioning the 
auditory nerve on the side known to 
be affected. It is therefore important 
to differentiate between the true and the 
pseudo-Meniere’s disease. 

S. N. Parkinson reports a case of so- 
called Meniere’s syndrome and suggests 
the descriptive term recurrent aural 
crisis (Ann. Otol., Rhin. and Laryng. 
44:382 (June) 1935). Endolymph 
decompression, as described by Port- 
mann, was performed on the involved 
side. The effect was promptly and 
favorable to modify the course of symp- 
toms sufficiently to rehabilitate the 
patient. Continued deterioration in audi- 
tory and vestibular function indicates 
that the disease process has not been 
terminated in spite of symptomatic re- 
lief. The relation of endolymph de- 
compression to the symptomatic course 
of this disease may be significant in 
studies aimed at etiology and pathology. 
It seems consistent with Furstenburg’s 
work on salt retention. It suggests that 
the endolymph is concerned in the path- 
ology and in the production of the 
characteristic attacks. 
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Since August 1931, K. G. McKenzie 
(Canad. M. A. J. 34; 369 (Apr.) 1936) 
has carried out unilateral section of 
the vestibular portion of the audi- 
tory nerve on 12 patients. As a result 
of this experience, he has concluded that 
it is possible to section the vestibular 
portion of the nerve with sufficient ac- 
curacy for clinical requirements. The 
caloric response is abolished and the 
attacks of vertigo cease, while at the 
same time the cochlear fibers function 
as before operation. The first patient 
was operated on in August, 1931, but 
proved to be an unsatisfactory subject, 
as she had little or no hearing before 
operation. The second patient, however, 
had good hearing and satisfactorily 
proved the possibilities of this new pro- 
cedure. One of the 12 patients died 
from a wound infection 11 days after 
operation. Apart from this unfortunate 
mishap, the results obtained have been 
very satisfactory. They are all extremely 
grateful for the relief which they have 
obtained, and although the postoperative 
period is short, varying from 3 years and 
5 months to 5 months, there has been 
no reason to anticipate a return of 
attacks. For a few weeks or months 
there has been a moderate degree of 
unsteadiness. This gradually disappears 
and patients become confident and cheer- 
ful and quite certain of their balance. 
Occasionally, on turning quickly in the 
dark, there is a slight tendency to fall 
to the involved side. Of 9 patients, 
2 have had complete cessation of tinnitus, 
2 were unchanged, and in 5 there has 
been a marked diminution. With 2 ex- 
ceptions, all patients had an absence of 
the caloric response after operation. 
These have remained free from attacks, 
and this observation suggests that it is 
not necessary to cut all vestibular fibers 
to cure a patient. Of the 12 patients, 
7 had such poor hearing on the involved 
side that it was of little importance to 


save the cochlear fibers. In each in- 
stance, however, the hearing which they 
did have was not impaired by the opera- 
tion and they have remained free of 
attacks. The remaining S patients had 
useful hearing, but 2 failures occurred 
in this group. One patient died and in 
the second case the cochlear fibers were 
unintentionally cut. The records of hear- 
ing before and after operation on the 
other 3 patients with good hearing 
illustrate the value of this operative 
procedure when it is desirable to save 
the cochlear fibers. The records show 
that hearing is being maintained on the 
involved side. 

DEAFNESS. — A preliminary 
presentation of the scholastic and per- 
sonality changes attendant on the ir- 
remediably hard of hearing child is pre- 
sented by A. J. Hofsommer (J. A. M. 
A. 107:648 (Aug. 29) 1936). Specific 
cases are cited bearing out the belief 
that the low intelligence quotient of the 
deafened child is often due to lack of 
hearing experience and not to deficient 
mentality. Statistically, there are among 
hard of hearing children 3 times as many 
repeaters as among their normal com- 
panions. Tables are furnished which 
show a comparison of a hard of hearing 
group of children who were instructed 
in lip reading, with a hard of hearing 
group who refused lip reading, owing 
to lack of parenteral cooperation or to 
unwarranted prejudice or advice. 

The conclusions arrived at by the 
author are : 

“1. The education of the unassisted 
hard of hearing child is an interrupted 
learning, an imperfect acquisition of 
knowledge. 

“2. The hard of hearing child should 
not be segregated from the public school 
class room, but lip reading should be 
a part of the curriculum. 
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“3. The hard of hearing child in a 
majority of cases has a low intelligence 
quotient because of lack of educational 
experience and not because of deficient 
mentality. 

‘‘4. Lip reading was given in the public 
schools of Webster Groves, St. Louis 
County, to a group of hard of hearing 
children. After from 1 to 3 years, 47 
per cent, showed an increase in their 
intelligence quotient, 41.1 per cent, 
showed no change, and 11.7 per cent. 


showed a drop in intelligence quotient. 
In 76.4 per cent, definite class room 
improvement was made. All showed 
marked betterment in behaviorism. 

“5. In contrast, another group of hard 
of hearing children who refused lip 
reading showed no increase in their 
intelligence quotient during the same 
period, but 75 per cent, showed a drop; 
only 18.7 per cent, made classroom im- 
provement, and all were character 
problems. 


LARYNGOLOGY 

By Louis Z. Fishman, M.S., M.D. 


PATHOLOGIC PHYSIOLOGY. 

— Laryngeal spasms (adductor type) 
have been observed not uncommonly 
following laryngeal and extralaryngeal 
manipulations. Certain fatal surgical 
accidents, which are not attributable to 
the immediate procedure, have most 
usually been labeled thymic deaths. Yet 
a considerable literature, scientifically 
constructed, is available which questions 
the validity of any such interpretation. 
Further, clinicians know what varied 
remote effects may result reflexly. De- 
spite this basic knowledge, a sudden 
death — or spasm of one or more muscular 
groups, when occurring as an incidental 
event to remote manipulations — often 
remains mysterious and unexplicable. 
The following experimental studies of 
“reflex closure of the glottis by stimu- 
lation of afferent (visceral) nerves” by 
U. Brewer, A. B. Luckhardt, W. M. 
Lees and D. S. Bryant, add more links 
to the chain of evidence which may lead 
to a better understanding of such path- 
ologico-physiologic phenomena. 

At this time ( 1934) , it was graphi- 
cally demonstrated that traction, per- 
formed on any of the splanchnic viscera, 
produced cessation of respiration with 
an approximation of the vocal cords. 


When an inspiratory phase broke 
through, the abduction was relatively 
feeble, indicating the presence of an 
increased adductor tone. The tone was 
maintained for some time after traction 
had ceased, gradually subsiding. Elec- 
trical stimulation of the splanchnic nerve 
led to the same glottis responses as 
those which were seen with visceral 
traction, but the adductor spasm was 
more marked. A further check on 
graphic records was made by obtaining 
action potentials from one of the recur- 
rent nerves while visceral traction or 
splanchnic stimulation was performed. 
The conclusion drawn was that traction 
on the splanchnic mesentery or direct 
stimulation of splanchnic (afferent) 
nerves, by causing a partial or complete 
closure of the glottis (adductor spasm), 
may be factors in the production of the 
asphyxial conditions which may occur 
during certain steps in some abdominal 
operations. That the splanchnics are 
the only afferent pathways from the 
viscera of the abdomen was demon- 
strated by N. Brewer and D. S. Bryant 
(Anesthesia and Analg. 14: 190 (July- 
Aug.) 1935). They showed that blood- 
pressure, sympathetic and spinal cord 
pathways have no part in the reflex arc. 
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PARESIS AND PARALYSIS. — 

L. Z. Fishman (Arch. Otolaryng. 24 : 
118 (July) 1936) offers evidence, both 
clinical and experimental, which indi- 
cates that no simple explanation may 
be given to account for the various posi- 
tions assumed by paretic or paralytic 
vocal cords. He describes the Rosebach 
Semon “law” as a hypothesis too simple 
to account for the complex neurophysi- 
ologic mechanisms involved in normal 
and abnormal activities of the laryngeal 
musculature. A case of temporary 
glottic spasm occurred in a boy, aged 
14, during prolonged suspension lar- 
yngoscopy for purposes of obtaining a 
motion picture record of this boy’s 
larynx. There was a preexistent cardio- 
spasm. The following outline of plausi- 
ble etiologic factors is given: 

1. Physiologic fatigue of the ab- 
ductors. 

2. Autonomic nervous system in 
fatigue of the striated muscle. 

3. Abductor psychasthenia or ab- 
ductor neurosis. 

4. Injury to the vagus (tenth) and 
to the eleventh cranial nerve or to its 
laryngeal branches. 

5. Hyperphonasthesia or persistent 
reflex stimulation by instrumentation. 
The term “phonasthesia” is suggested 
as descriptive of the visceral propriocep- 
tive sense (the latter, a term advanced 
by Otto F. Kampmeier), which is most 
probably recorded subconsciously in all 
during phonation. “Hyperphonasthesia,” 
then, refers to an exaggeration of these 
afferent impulses. It is hypothecated 
that when the bulbar, thalamic and cor- 
tical centers for the larynx are subjected 
to an exaggeration of visceral proprio- 
ceptive impulses, glottic spasm follows. 

6. Persistent stimulation by the local 
action of abnormally large amounts of 
inspired air, reflexly initiating glottic 
closure. 


7. Persistent hyperpneic stimulation 
— the laryngeal test besoin de respirer. 

A second case of postthyroidectomy 
bilateral “abductor” paralysis was studied 
by L, Z. Fishman (Zoc. cit.') with the 
idea of determining the extent of neuro- 
muscular destruction and its association 
with psychoneurotic dispositions. By 
injecting 2 per cent, solutions of pro- 
caine hydrochloride directly into the 
cricothyroid and interarytenoid muscles 
particularly, the status of the larynx was 
found to be that of a complete recurrent 
nerve destruction. Further, attacks of 
dyspnea were determined to be due, not 
to subglottic inflammation and edema, 
but rather to a spasticity of the tensor 
and sphincter muscles (interarytenoid, 
aryepiglottic, etc.), so that the supra- 
glottis was completely shut by a muscular 
ring in the manner of a membranous 
sphincter. This sphincteric action was 
alleviated by hypnotic treatments ad- 
ministered by a psychiatrist (S. H. 
Kraines) . 

The following conclusions by Fish- 
man are of interest: 

1. The case presented is either one 
of laryngismus stridulus (hyperphon- 
asthesia) or of abductor psychasthenia, 
and a diagnosis of flaccid abductor par- 
alysis is as correct clinically and experi- 
mentally as the generally accepted one 
of spastic adductor paralysis. 

2. There is no apparent proclivity of 
organic abductor paralyses or of func- 
tional adductor pareses ; abductor psych- 
asthenia predicates the not uncommon 
occurrence of functional abductor par- 
alysis or, rather, abductor paresis. 

■ Nor is there any difference in the 
vulnerabilities between abductor or ad- 
ductor neurons or peripheral nerve 
fibers ; differences depend, instead, on 
whether a lesion is irritative or degenera- 
tive. When unmyelinated, adductor 
nerve fibers are demonstrated to be in- 
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volved, the laryngologist will have a 
cause for using the term “vulnerability.” 

3. A diagnosis of a lesion of a peri- 
pheral nerve as irritative or degenerative 
may point to a rational form of therapy 
and avert many contemplated surgical 
procedures on the larynx, procedures 
which are too frequently futile. Any 
procedure that is employed to correct 
motor dysfunctions of the larynx should 
be aimed first at a physiologic restora- 
tion of function. Cordopexy, which 
offers mechanical restoration of laryngeal 
patency, should be performed only as 
a last resort. 

4. The term “phonasthcsia” is sug- 
gested as descriptive of the intrinsic 
sensibility of the lar 3 mx. Hyperphon- 
asthesia is a definite, though for the 
present it is more or less a metaphysical, 
state of the larynx, which may easily 
simulate spastic adductor or flaccid ab- 
ductor pareses. 

5. Whether or not bcsoin de respirer 
or a modification of it is a valuable 
neurologic test under circumstances 
which permit direct exposure of nerves, 
such as might obtain during thyroidec- 
tomies, and whether or not the test is of 
sufficient value in other cases to warrant 
surgical approach to the nerves of the 
larynx for a diagnosis, depend on future 
reports of work continued along princi- 
ples more or less similar to those out- 
lined. Also, the thought is not amiss 
that some laryngologists might employ 
this test as the first step in performing 
a cordopexy. Should abduction of vocal 
cords which were previously fixed in the 
midline be obtained, the diagnosis of 
spastic paresis of adductors rather than 
of flaccid paralysis of abductors would 
be established, the operation interrupted, 
and more rational methods of treatment 
entertained. 

6. Klectr other apy for laryngeal motor 
disturbances is of no value in cases 
of spastic adductor or flaccid abductor 


paralysis, because, under the conditions, 
these muscles would be aided physi- 
ologically in their pathologic states. Ex- 
periments performed on patients form 
the basis for the statement that such 
therapy, as commonly employed, cannot 
accomplish even these harmful effects. 
In selected cases of flaccid paralysis, 
direct peroral faradization of the in- 
volved muscles by use of the induction 
coil or Sine machine may have bene- 
ficial effects. At least, such an attempt 
is rational. 

PARALYSIS. — Hoarseness or 
ajihonia in the presence of organic par- 
alysis of the vocal cords does not pre- 
clude a hopeless attitude with regard 
to phonation. E. Froschels (Arch. 
Otolaryng. 23:599 (May) 1936) de- 
scribes a case in which the left labium 
vocale was fixed in the paramedian posi- 
tion. Complete aphonia occurred in this 
patient 4 months after an operation for 
goiter. The treatment applied in cases 
of paralysis of the soft palate was 
used, viz., by employing pushing move- 
ments of the hands downward, the power 
of the muscles brought into action was 
transmitted to the larynx. For this treat- 
ment the hands are placed lightly 
on the chest and are pushed down- 
ward while vowels are uttered. In- 
tonation should be made too late or too 
early, but the sounds should not be 
uttered until the arms are in the down- 
ward movement. Under the influence 
of this treatment the patient’s condition 
improved considerably and after a year 
she was able to sing. Laryngoscopy re- 
vealed that the paramedian position of 
the left labium vocale was not changed 
but that the right labium moved freely 
in both directions. 

NONDIPHTHERITIC LARYN- 
GOTRACHEITIS. — An epidemic in 
Los Angeles during the fall and winter 
of 1933-1934 of this type of infection 
in children is reported by W, J. Smith 
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{Ibid. 23:420 (Apr.) 1936). The 
severity of laryngeal symptoms in chil- 
dren is explained by the existence of dis- 
tinctive anatomicohistologic character- 
istics. The subglottis of a child is so 
small that very little inflammatory 
change is necessary to cause the loose 
areolar tissues of this region to swell suf- 
ficiently to close off the trachea below. 
The chief offending organism was found 
to be the streptococcus, although it was 
usually found in conjunction with other 
bacteria. In 4 fatal cases the severity of 
the symbiotic relationship of strepto- 
coccus hemolyticus and staphylococcus 
aureus was shown in that their co- 
existence was found in 3 of these cases. 
In the 1 other fatal case, streptococcus 
hemolyticus {beta') was responsible. A 
fulminating case of laryngotracheal 
bronchitis is reported by D. Davis {Ibid. 
23:686 (June) 1936) which occurred 
in a female, aged 29 years. Death oc- 
curred despite tracheotomy and other 
therapeutic measures, due to associated 
bilateral bronchopneumonia, toxic myo- 
carditis, toxic splenitis, hepatitis and 
nephrosis. Pure tissue cultures of staph- 
ylococcus aureus were obtained. Obstruc- 
tion to respiration played no part in this 
case. A differential diagnosis, even in the 
face of an epidemic, should exclude 
diphtheria and a foreign body. 

Therapeutic measures are directed 
first against the severe toxemia which 
is present in many cases. This includes 
a high intake of fluids and the adminis- 
tration of antipyretics. Hydrotherapy 
is of value. Secondly, inhalations of 
tincture of benzoin in a room of con- 
stant temperature is valuable in the 
following manner : All doors and 
windows of the room should be kept 
closed, excepting for one open transom 
leading into the general quarters ; a 
croup tent completely covering the 
patient and bed except at one side is 
constructed; the croup kettle is adjusted 


so that the vapor spout enters the foot 
of the bed ; hourly observations of two 
room thermometers are made, and re- 
corded and an even temperature of 
from 76° to 78° F. (24.4° to 25.5° C.) 
should be maintained; the temperature 
in the tent should vary between 80° and 
82° F. (26.6° and 27.7° C.). Sedatives 
should rarely be given, since the dyspnea 
is obstructive in type and not spastic. 
Respiratory vaccines, according to 
Forber and Baums’ abortive technic, are 
given when the patient is seen early, in 
0.25 c.c. doses of the double concen- 
trated vaccine and repeated from 12 to 
24 hours, if necessary, depending on 
the reaction. The second dose is in- 
creased to 0.5 c.c. within 10 hours after 
the first dose. If a tracheotomy is not 
necessary by this time, it may be as- 
sumed that the patient is out of danger. 
In the severe forms, delay is dangerous. 
Surgical intervention is usually called 
for, which in Smith’s series of 43 cases 
consisted of tracheotomy, under local 
anesthesia, in 12 cases. General anes- 
thesia is contraindicated on account of 
its bad effect on the accessory muscles 
of respiration. The following instruc- 
tions for tracheotomy and admonitions 
regarding its after-care are classical : 

Two factors are essential for a good 
tracheotomy, vis., 1. someone to hold 
the head and neck properly, and 2. an 
assistant who can handle retractors coi*- 
rectly. It is preferable to precede tra- 
cheotomy with bronchoscopy, leaving 
the bronchoscope in place. Tracheotomy 
can then be done with greater leisure 
and ease, because the trachea- will be 
easily identified with the tube in it, and 
at the same time there is no asphyxia- 
tion. It is often very difficult to locate 
the trachea in a fat, short-necked infant 
of about from 12 to 15 months of age. 

As important as the operation is ade- 
quate posttracheotomy care : A qualified 
nurse should be in constant attendance. 



LARYNGOLOGY. 


797 


A duplicate tracheotomy set and addi- 
tional equipment should be at the bed- 
side, and suction should be available and 
used. The inner tube should be removed 
and cleansed as often as necessary. This 
may be every 5 minutes, but it must be 
done and the airway kept clear ; other- 
wise, as Jackson has so often stated, 
“the child will drown in its own 
secretion.” 

The secretion often becomes more 
viscid and, as a result, forms plugs of 
mucus that tend to obstruct the bronchi. 
The placing of a piece of gauze moistened 
with a weak solution of sodium bicar- 
bonate over the tracheotomy tube will 
offset this drying effect to some extent. 
If plugs form, however, bronchoscopic 
drainage is indicated at once; otherwise, 
collapse of the affected portion of the lung 
takes place, the condition progresses, and 
asphyxiation and exhaustion result. 

TUBERCULOSIS. ~ Therapy. — 
Pain accompanies tuberculous involve- 
ment of the larynx in ulcerative processes 
and various phases of cartilaginous and 
joint involvement. In addition to the 
general and local therapy which is di- 
rected at a cure of the pathology per se, 
of like importance is the relief of pain. 
Such relief may be vital in maintaining 
nutrition and is essential if a hopeful 
mental attitude of the patient towards 
the (disease is to be expected. There- 
fore, the merit of L. B. Stott’s (Brit. 
J. Tuberc. 30: 109 (July) 1936) correct 
evalution of one of the laryngologists 
most spectacular procedures in his thera- 
peutic armamentarium must be recog- 
nized, viz.j blocking of the afferent 
(sensory) nerves of the larynx. He 
points out that the practice of blocking 
the internal branch of the superior laryn- 
geal nerve, introduced by Hoffman in 
1908, still retains its popularity as a 
method of giving relief in dysphagia. It 
does not, however, relieve the agonizing 
pain that shoots from the pharynx to the 


ear during the act of swallowing. The 
normal consummation of the reflex of 
swallowing is prevented by this type of 
pain. The obstructed action of the 
stylohy’oid muscle is apparently' responsi- 
ble for the characteristic shooting pain 
in the ear. Six nerves — ^the fifth, seventh, 
ninth, tenth, eleventh and twelfth — all 
take their part in the act of swallowing, 
and therefore it is a matter for little 
surprise that the blocking of one branch 
of the tenth fails to relieve pain during 
swallowing, though it does anesthetize 
satisfactorily the laryngeal mucosa. The 
mylohyoid nerve, however, is accessible 
at its point of division from the inferior 
dental nerve, as it enters the mandibular 
foramen behind the projection of the 
lingula. The terminal branch of the 
facial nerve to the inferior edge of 
the posterior belly' of the digastric 
muscle is also of easy access, as the 
anatomic relations of the digastric 
muscles and its attachments to the hyoid 
bone have definite surface markings. 
Thus, it is possible to block the branches 
of 3 cranial nerves to the parts con- 
cerned, leaving the ninth, eleventh and 
twelfth unaffected. That is to say, by 
infiltrating the neighborhood of the 
posterior belly of the digastric muscle 
with a local anesthetic and at the same 
time blocking the mylohyoid nerve and 
the internal branch of the superior laryn- 
geal nerve on both sides, it is possible 
to render the act of deglutition painless 
without interfering with mastication or 
the movement of swallowing, even 
though occasional unavoidable blocking 
of the inferior dental nerve produces 
anesthesia of the lower lip. 

Tracheotomy . — When tracheotomy is 
required in cases of pulmonary tuber- 
culosis because of stenosing lesions of 
the larynx, tuberculous or otherwise, 
the clinical outcome is not necessarily 
made worse. M. C. Myerson (Arch. 
Otolaryng. 23 : 1 (Jan.) 1936) confirms 
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these statements by reporting a series of 
9 cases of combined severe primary 
pulmonary tuberculosis and secondary 
extrapulmonary lesions, including the 
larynx to the extent that tracheotomy 
had to be performed to prevent asphyxia- 
tion. Of these 9, far advanced cases 
of tuberculosis, 3 improved or recovered. 
He feels that although laryngeal in- 
volvement diminishes the prospect of 
recovery, it does not mean that the tuber- 
culous patient is doomed. The prognosis 
is usually better in those cases in which 
the pulmonary lesions show a tendency 
to recover, and in which the sputum 
contains no tubercle bacilli. Further, 
when the tracheal wound comes in con- 
tact with a large axmount of bacillus- 
laden sputum, it usually becomes in- 
fected. E^rly and energetic attention 
to the involved larynx accomplished 
much for these sufferers. 

Physiotherapy . — ^Any new method of 
promise in the relief of the excruciating 
and debilitating pain which occurs in 
certain types of tuberculous laryngitis 
deserves fair trial by those who under- 
stand the problems of tuberculous in- 
fections. R. Grain (Tubercle 17 : 261 
(Mar.) 1936) believes that electrical 
anesthesia has advantages over other 
therapeutic methods in the treatment 
of painful dysphagia in that it is simple 
in application, painless, harmless, never 
producing any local or general reaction, 
and giving positive results in from 98 
to 99 per cent, of cases of dysphagia. 
Electrical anesthesia, as used in the 
treatment of painful dysphagia, is a 
medical anesthesia that consists in elimi- 
nating in a localized territory the pain 
due to evolutive or avoluted lesions. 
These regional pains form the extensive 
class of peripheral algias. The electrical 
anesthesia has no appreciable and dura- 
ble effect on truncular algias. It must 
be considered the treatment of only the 
algias of the nerye endings, on which 


it acts with remarkable efficiency. The 
anesthesia is obtained by iodide ioniza- 
tion of the larynx encircled with special 
electrodes. The ionization current is pro- 
duced by a galvanic apparatus with a fine 
reducing coil working on 45-volt dry 
batteries or on accumulators capable of 
giving at least 15 ma. As the current 
must be rigorously continuous, these 
sources are the only ones that can be 
used. The electrodes are made of un- 
oxidizable steel with a thickness of 0.5 
mm. The anterior electrode is 75 mm. 
long and 35 mm. wide and the posterior 
electrode 100 mm. long and 35 mm. wide. 
The anterior electrode is placed in front 
of the larynx and the posterior electrode 
on the nape of the neck. They are kept 
in position by a collar made of isolating 
thick rubber. The intensity of the 
current to be used is uniformly of from 
10 to 12 ma. ; the sittings last one-half 
hour, or longer if necessary. The 
sittings are repeated daily until the dura- 
tion of the anesthesia reaches 24 hours, 
after which they are repeated only 
when the pain reappears. There is no 
advantage in giving daily sittings once 
the anesthesia lasts 48 hours, as its pro- 
gression is not influenced by the repeti- 
tion. As soon as the current passes, the 
patient notices a sensation of stricture 
in the neck, and at the same time he has 
a taste comparable to that of ink or 
of copper. The sensation is accompanied 
by a slight amount of ptyalism. The 
sensation of stricture disappears in 4 or 
5 minutes, while the metallic taste and 
the salivation persist during the treat- 
ment. Five or 6 minutes after the 
passage of the maximal current, the 
patient notices a marked diminution of 
the pain on swallowing, which is re- 
duced to a sensation of slightly dis- 
agreeable prickling, and, at the same 
time, the auricular irradiations disappear. 
After this beginning, the anesthesia in- 
creases rapidly and in about 10 or 15 
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minutes after the onset of the treatment 
it is absolute. 

CARCINOMA. — E piglottis. — 
Treatment and prognosis depend upon 
the site of involvement. For although 
malignancies at this level are considered 
as being extrinsic — ^poor prognosis — 
differences in response to therapy will be 
found to occur depending upon the par- 
ticular region of the epiglottis aflfected. 
G. Tucker (Ann. Otol., Rhin. and 
Laryng. 44:933 (Dec.) 1935) reports 
a case of a male, aged 67, whose epi- 
glottis was found to be invaded by a 
mass shown by biopsy to be squamous 
cell carcinoma. Type No. 1. Since the 
outer laryngeal surface was invaded and 
there being no demonstrable cervical 
lymphadenopathy, extirpation of the 
epiglottis alone was decided upon as 
the more conservative procedure in 
preference to laryngectomy. The ratio- 
nale of such a procedure was based upon 
the barrier effect of the elastic fibrous 
cartilage of the epiglottis to the extrinsic 
structures of the larynx. 

Technic . — A preliminary tracheotomy was 
performed 10 days prior to the extirpation by 
the thyrotomy route. The anterior ends of the 
ventricular bands were included in the extirpa- 
tion by subperichondrial resections of the notch 
and portions of the laminae of the thyroid 
cartilage. Also, a goodly portion of both 
aryepiglottic folds were removed. Hemostatis 
was easily obtained by clamping and ligating 
visible points of bleeding. The mucous mem- 
brane which covered the valleculae, or lingual 
surface of the epiglottis, was used as a flap to 
cover the denuded area. The thyrohyoid 
membrane and the tissues on either side were 
pulled together with a deep silkworm gut 
suture, which was carried around from the 
thin surface on one side, including the tissues 
where the base of the epiglottis had been 
attached and coming from within outward 
through the skin on the opposite side. This 
deep suture closed completely the opening re- 
maining after the removal of the epiglottis. 
Indirect laryngoscopy revealed the cords to be 
approximated perfectly with good function. 


The convalescence was undisturbed. 
The only difficulty was encountered 
when an attempt to remove the nasal 
feeding tube was made after the fifth 
day. Dysphagia and aspiration was 
gradually overcome, permitting the re- 
moval of the feeding tube at the end 
of the seventh day. The patient was 
discharged at the end of 2 weeks, the 
tracheotomy tube having been removed 
and difficulty in swallowing having been 
practically overcome. At the end of 3% 
years the patient’s larynx is in excellent 
condition. 

Much remains to be written about 
cancer, whether it be of the larynx or 
of any other histologically-analogous 
organ. It will suffice this year to cover 
the subject with the review of an ex- 
haustive statistical report by S. W. 
Garfin, of the Cancer Commission of 
Harvard University (New England J. 
Med. 213:1109 (Dec. 5) 1935). These 
202 cases are unselected, consecutive 
ones of cancer of the larynx treated 
at the Collis P. Huntington Memorial 
Hospital over a period of 14 years, dat- 
ing from January, 1919 to July, 1933. 
During this period there were 12,466 
cancer patients admitted, giving an in- 
cidence of 1.6 per cent, for cancer of 
the larynx. Many were far advanced 
(extrinsic) types, commonly the result 
of the hopeless attitude assiuned among 
some in the profession, and the failure 
to recognize the early symptoms of laryn- 
geal cancer. Early diagnosis offers a 
patient his best chance of cure. This 
is shown to be especially true of the 
early intrinsic type by the following 
statistics. 

Coutard’s method of x-ray therapy 
in 77 cases is considered summarily as 
follows : 

1. Cure of cancer by x-rays is still 
difficult. 

2. Cure of cancer by x-rays is still 
dangerous. 
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3. A A'ery small margin exists be- 
tween the dose which will determine a 
cure and the dose which rvill provoke 
an injury. 

4. The daily’’ examination of the 
patients is necessary; modification of 
normal tissues and of the general con- 
dition b\’ x-ray treatment sometimes 
appears so quickly that it is often 
necessary to diminish the daily dose or 
the size of the fields in the course of 
treatment. 

Etiology. — Although this is unknown, 
predisposing causes are overuse of 'the 
voice, heredity, irritant inhalations, ex- 
cessive use of tobacco and alcohol. To- 
bacco plays a questionable irritative role. 
Repeated injury, long-continued irrita- 
tion, and inflammation are potential 
factors of cancer. Leukoplakia is recog- 
nized as a definite precancerous lesion. 
Garfin (Ibid.) states that he possesses 
a pathological slide showing the transi- 
tion from leukoplakia to carcinoma. 
Malignant transfusions of a benign, pap- 
illomatous growth into a malignant proc- 
ess is explained by Ewing in 4 possible 
ways : 

1. The original disease is a simple 
papilloma which really changes its 
clinical character and develops infiltra- 
tive growth. 

2. The original disease is carcinoma, 
but the examination is from tissues 
which are inadequate as specimens. 

3. An original papilloma is removed, 
but the disease occurs elsewhere as a 
carcinoma. 

4. An original papilloma is imper- 
fectly removed and the remnant is 
stimulated to a typical cancerous growth. 

Age . — This is an important factor 
as shown by the table. 

Signs and Symptoms. — Duration . — 
It is ■ surprising to see patients in ad- 
vanced stages of involvement by cancer, 
which has been asymptomless until as 
short a time as 6 months prior to their 


Ages and Sex 
Age of Onset by Decades 


Ages — Years 

Males 

Females 

20 to 30 

0 

1 

31 to 40 

9 

0 

41 to SO 

34 

4 

51 to 60 

72 

3 

61 to 70 

47 

8 

71 to 80 

IS 

4 

81 to 90 

2 

0 

Age not stated , . . 

3 

0 


182 

20 


first symptom. The shortest duration 
found by' Garfin was that of a man 
aged 65, who complained of a sore 
throat for 1 month before admission. 
The longest duration was in a man 57 
years of age who was hoarse for 10 
years. 

Symptoms will vary with the site of 
the lesion and will depend largely upon 
how much the normal function of the 
larynx is impaired. A growth situated 
on the edge of the cord near the anterior 
commissure will cause more hoarseness, 
because it prevents complete closure of 
the glottis, than a larger growth on the 
cord in the region of the posterior com- 
missure where the closure of the glottis 
is not so much affected. In early stages, 
there may be, however, either no symp- 
toms or merely fatigue of the voice or 
ti'ansitory hoarseness. As the growth 
progresses and invades the glottis, the 
hoarseness becomes more pronounced. 
This may go on for months, or even 
years, as observed in some cases. The 
patient, or perhaps his medical attendant, 
regards it as “cold.” With the advance 
of time, the voice becomes altered, and 
the breathing is impaired, especially on 
exertion. The voice may be reduced to a 
coarse whisper, finally leading to aphonia. 

The mild symptoms very often com- 
plained of by the patient bear a dis- 
proportionate relationship to the size 
of the lesion and the seriousness of the 
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condition. Generally speaking, however, 
the intrinsic type is characterized by a 
varying degree of hoarseness in the 
early stages. As time progresses, the 
hoarseness is increased and normal 
respiration is interfered with, often lead- 
ing to aphonia and dyspnea. Pain is 
not usually a factor in this type of 
lesion. In the extrinsic types, again, 
the symptoms vary greatly with the site 
of the lesion and its extent. There is at 
first some vague discomfort in the throat, 
such as a feeling of a lump or perhaps 
some slight difficulty in swallowing. As 
time goes on, these symptoms increase 
in severity. Pain is at times quite com- 
mon in this type and is very often 
referred to the ear. 

Enlargement of Cervical Glands . — 
In 22 patients, the sole complaint was a 
swollen neck and no other discomfort. 

Site of Lesions. — The intrinsic types 
occurred in 81 cases ; 63 of these were 
on the cords. [Certain clinics consider 
any other site of involvement as extrinsic 
in character. — Reviewer.] 

Diagnosis . — It is not always possible 
to make an early diagnosis and the fol- 
lowing are some of the reasons for this : 

1. The remote location of the tumor. 

2. The symptoms may be slight, 
especially in the early stages of the in- 
trinsic type. 

3. Rapidity of the growth, which may 
be very marked in some instances. 

4. Early necrosis and metastases, 
especially in the extrinsic variety. 

5. Early and rapid invasion of sur- 
rounding cartilages. The early diagnosis 
of cancer of the larynx, especially in the 
intrinsic type, is of the greatest im- 
portance. Contrary to the opinion held 
by many physicians, the prognosis in this 
type is good when diagnosed early and 
treated promptly. Biopsy is of utmost 
value in establishing a diagnosis. Garfin 
states that a biopsy is performed in 
every case except in those patients in 


whom the disease has progressed to 
such an extent that the physical condi- 
tion contraindicates even this minor 
procedure. 

Differential Diagnosis . — In the dif- 
ferential diagnosis of laryngeal cancer, 
consideration must be given to chronic 
laryngitis, syphilis, tuberculosis, pachy- 
dermia, perichondritis, angiomas, laryn- 
geal polypi and benign growths. Of 
course in the advanced cases, diagnosis 
is not so difficult, but even here, the 
other two members of the triad, syphilis 
and tuberculosis, must constantly be 
kept in mind. 

Tuberculosis. — The tubercle shows a 
predilection for the posterior part of the 
larynx, especially the posterior inter- 
arytenoid commissure and, depending 
upon the stage of the disease, there may 
be either infiltration, proliferation or 
ulceration. Primarily, tuberculosis is an 
ulcerative process and does not have 
the same tendency to proliferate as 
cancer. It is more probable to mistake 
tuberculosis for cancer than vice versa. 
Also, it is always secondary to pulmon- 
ary tuberculosis. An examination of the 
chest will help to rule this out. It must 
always be borne in mind that tubercu- 
losis and carcinoma may coexist in the 
same larynx. 

Syphilis. — Syphilis is usually more 
widely disseminated in the larynx. The 
larynx is markedly congested. The diag- 
nosis is greatly aided by the history of 
infection and serological examination. 
When ulcerations are to be seen, they 
are usually punched-out and deep, some- 
times in gummatous infiltrations. 

Fixation. — Does not necessarily occur 
in early cases of intrinsic cancer of the 
larynx. When it does occur, it denotes 
a considerable progression of the lesion. 
A slight limitation of movement is highly 
significant. If the slightest doubt occurs, 
biopsy should be performed. 
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Pathology . — Most of Garfin’s cases 
were of the squamous or epidermoid 
variety of carcinoma. Four were papil- 
lar3" carcinoma; in 11 patients there is 
histopathological and clinical evidence 
that the disease began as a benign 
papilloma and subsequently transforma- 
tion to carcinoma occurred. The transi- 
tion period was very variable, 3 months 
in one case and 10 years in another. 

Grades, — Broders’ grading of potential 
malignancy, modified by Gates and 
Warren, has been employed in the Colli s 
P. Huntington Memorial Hospital since 
1928, and since then 38 cases have been 
so classified. There were as follows : 
Grade I, 13; Grade II, 19; and Grade 
III, 16 (Garfin, loc, cit,). 

Treatments — Intrinsic cancer of the 
larynx, although insidious in its onset, 
has the favorable characteristic of re- 
maining localized for a long time before 
spreading to the neighboring lympha- 
tics. Just how long it may remain 
localized, it cannot be said with any 
degree of certainty, but in some prob- 
ably as long as 2 or 3 years. Further- 
more, the greater number of these 
tumors are of low grade, Grades I and 
II. Therefore, if the patient can be seen 
early, and if he will consent to have 
an adequate operation performed, his 
chances of a permanent cure are very 
good. In this series, unfortunately, there 
were only 19 cases considered at all 
favorable for operation and 2 submitted 
to operation. 

The treatment carried out in this 
series was as follows : 


Total laryngectomy 7 

Laryngofissures or hemilaryngectomy . 12 

Partial operation with radium 20 

Radium alone 33 

X-ray alone 37 

Radium with x-ray 40 

Resection of glands with irradiation, . 6 

Resection of glands only 2 

Partial operation 2 

Tracheotomy alone 17 


No treatment 19 

Seeds to glands 1 

Branchial cleft Op. with Ra. to neck.. 1 

Treated elsewhere — no date 4 


^^Laryngectomy , — There were 7 
patients who had total laryngectomy 
operations, one of these (case No. 175) 
although first seen at the Huntington 
Memorial Hospital, was operated on 
elsewhere. Three are living and well, 
one approximately 4 years and the other 
two, 3 years each, and 4 are dead. Of 
those dead, one survived 3 months, one 

5 months, one 4 years and one 4 years 
and 10 months. 

''The following is a brief detailed 
description of the patients who had a 
laryngectomy and are no longer living: 

'*(1) Case 136 was a male patient, aged 51, 
who had a bilateral involvement of the vocal 
cords in a papillary carcinoma. This is a very 
malignant form of neoplasm. His chief com- 
plaint was hoarseness of 8 months' duration. 
A total laryngectomy was performed, followed 
by external radium pack of 550 me. hrs. The 
patient survived 3 months and died of pneu- 
monia without any evidence of local recur- 
rence. (2) Case 141 was a man, aged 54, 
with a tumor mass involving the right vocal 
band and cord with marked fixation. Although 
this patient was hoarse only 5 weeks prior to 
admission, there was a history of intermittent 
hoarseness over a period of years. The pathol- 
ogist's report was Grade I cancer. A laryngec- 
tomy was performed and 2 years later a small 
gland in the neck appeared, which was re- 
moved, followed by x-ray treatment. He sur- 
vived 4 years and IQ months followitig the 
laryngectomy and died of pulmonary hemor- 
rhage. (3) Case 175 was a male, aged 47, 
who had a tumor of the left vocal cord of 

6 months' duration. Biopsy report was Grade 
I cancer. A laryngectomy was fverformed else- 
where. This patient survived 4 years and 1 
month and died of cancer of the stomach, with 
no evidence of local recurrence. (4) Case 178 
was of the subglottic type and has already 
been described in detail. 

“Of the 3 surviving patients (1) case No. 
172 was a patient, aged 45, with involvement 
of the vocal cord (Rt.), anterior commissure 
and epiglottis. The duration of his symptoms 
prior to admission was 2 months. The tumor 
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was reported as Grade I from one part and 
Grade II from another section. The patient 
has been alive and well almost 4 years. (2) 
Case No. I76a was a patient, aged 54, with 
a tumor on the left vocal cord of 10 months’ 
duration. The pathological report was epi- 
dermoid cancer Grade I. The patient has been 
alive and well approximately 3 years. This 
patient had diabetes of quite marked degree at 
the time of operation and was given diabetic 
treatment before and following the operation. 
He also had x-ray therapy following the oper- 
ation. (3) Case No. 187 was a patient, aged 
48. with a Grade II tumor on the left vocal 
cord and band of 2 years’ duration. In addi- 
tion to laryngectomy, he also had some x-ray 
therapy following the operation. He has been 
alive and well approximately 3 years. 

“All the total laryngectomies were performed 
by the one-stage operation. A combination of 
the Gluck and Perier methods was employed, 
resecting the larynx from below upwards. 
The prelaryngeal muscles were resected in 2 
cases. There were no operative mortalities in 
this series. 

“ Lor yngo fissures or Hemilaryngec- 
tomy . — In this series, there were 12 
operations, 9 males and 3 females. Of 
these, 4 are living and well, one over 
15 years, one 12 years and one 10 years 
and 5 years and 3 months without re- 
currence. Of the 8 dead, 1 died 4 years 
later of carcinoma of the stomach, there 
being no recurrence of the laryngeal 
cancer. Another patient, female, the 
youngest in the group, aged 20, had 
a hemilaryngectomy with a bilateral 
window resection and died 3^ years 
following operation. One case, No. 78, 
had an operation 10 years previously, 
suffered a recurrence and then died 
13% years after the original operation. 
The remaining two survived approxi- 
mately 7 months. There was 1 operative 
death in this series. The patient died 
4 days following the operation from 
pulmonary abscess. Laryngotomy with 
removal of the right vocal cord and part 
of the arytenoid was carried out in 1 
case. 


“In view of present experience, better 
results by more radical primary removal 
should be obtainable ; more complete 
hemilaryngectomy and more frequent 
total laryngectomy. 

“Partial Operation with Irradiation . — 
There were"21 patients in this series and 
for various reasons a major operation 
was not carried out. In some of these 
a more radical operation was either con- 
traindicated because of the location and 
extent of the lesion or the patient de- 
clined operation. The prognosis in many 
of these patients was bad to start with 
and no hope of cure could be expected. 
Palliative relief was the most that could 
be expected and this was obtained in 
many cases. 

“The procedure was to remove as 
much of the growth as possible, some- 
times with the aid of diathermy and 
the implantation of radium seeds into 
the remainder of the growth or the 
region from which the growth was re- 
moved. There were 5 patients in this 
group who survived over 3 years as 
follows : 7 years, 9 months ; 6% years ; 
4 years, 3 months ; and 2 patients 3% 
years. One of these, case 24, had a 
bilateral Harmer operation plus seed 
insertions. The first two cases are of 
interest because of the comparatively 
long duration of survival and they are, 
therefore, described more in detail. 

“The first patient is case No. 60 (H. H. No. 
22-1131), a male, aged 60, admitted to the 
Huntington Hospital September, 1922, com- 
plaining of sore throat and hoarseness of 9 
months’ duration. A laryngoscopy was per- 
formed and a growth was found involving the 
false and true cords. A specimen was removed 
and 3 radium seeds, 2 to 3 me. and 1 to 
1.5 me. were inserted into the growth. The 
report of the biopsy (Path. No. 23-86) was 
early epidermoid carcinoma arising in papil- 
loma. 

“January 17, 1923. — Laryngoscopy. — Con- 
siderable mass removed from region of the 
left true and false cord, anterior part, and 
from the subglottic portion of anterior wall of 
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or alcoholic and such patients rarely 
show a good resistance to cancers or re- 
spond well to treatment ; 3. inadequate 
dosage or improper distribution of 
radiation ; 4. it has been observed that, 
occasionally, growths may be stimulated 
to greater activity when the dose em- 
ployed is too small. 

‘‘The center of the growth may dis- 
appear, but the periphery having re- 
ceived insufficient dosage continues to 
proliferate. The best results in this 
series were obtained with the first ir- 
radiation treatment, when it was ade- 
quate. Subsequent treatments were not 
so effective, especially if applied too soon 
after the primary treatment, because it 
is known that previous treatments often 
make a cancer radioresistant. If the 
irradiation treatment is intensive, fear of 
radionecrosis is great, especially so in 
the lai'ynx, since the cartilages are par- 
ticularly vulnerable to this complication. 
Delayed burns have occurred years after 
treatment (8 years — Chevalier Jack- 
son). Harmer believes it is due to 
progressive endarteritis obliterans fol- 
lowing irradiation in excess of local 
tolerance of the tissues. This type occurs 
more commonly in the larynx than else- 
where. 

“The best result was obtained in case 
No. 162, in spite of the fact that the 
lesion was an extensive one involving 
the epiglottis, the ary epiglottic fold and 
the pyriform sinus and the tumor was 
a Grade II, which is not particularly 
radiosensitive. The patient was relieved 
for 3 years. This may be explained on 
the basis of the relatively high dosage 
the patient received. 

“There were 5 patients, each of whom 
survived 1 year and 4 months following 
treatment. The remaining patients were 
relieved approximately 6 months on the 
average. A tracheotomy was performed 
in 19 patients, in most cases preliminary 
to radiation. In a few cases, it be- 
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came urgent during or immediately fol- 
lowing treatment. There was 1 death 
which occurred on the third day follow- 
ing the insertion of seeds. 

''Results of Treatment with Radium 
and X-ray. — There were 40 patients in 
this series, some were of the intrinsic, 
but the greater number were of the 
extrinsic type. The results obtained here 
by the combined treatment show a de- 
cided improvement over the results of 
either radium or x-ray therapy alone. 
There were 12 patients in this group 
who were relieved and survived over 
1 year. 

“The best result was in case 64 (H. H. 
22-1365), in a patient who lived years 
following the treatment by irradiation. Un- 
fortunately, this was a clinical diagnosis, as 
no specimen was removed, but there appears 
to be no doubt as to this being anything but 
malignant. This was in a male, aged 66, who 
presented himself at the hospital with the 
complaint of a 'bunch in the throat, and hoarse- 
ness.’ The patient further stated that 3 years 
ago he noticed a swelling in the left side of 
his neck which gave no symptoms except 
hypersensitiveness when taking hot foods. Prior 
to coming to the hospital, the patient consulted 
Dr. Abbott, in Providence, who referred the 
patient to Dr. D. C. Greene, who later referred 
him to the Huntington Memorial Hospital. 

Examination . — Upon the laryngoscopic ex- 
amination under ether anesthesia, the growth 
was found to involve the: left lateral margin 
of the epiglottis, the ary epiglottic fold, the 
arytenoid and the false cord. 

'^Treatment . — 5 to 1,5 millicurie seeds were 
inserted in different portions of the growth 
less than 1 cm. apart. The patient showed 
signs of dyspnea and became cyanotic, where- 
upon it became necessary to do a tracheotomy. 
This was carried out while the patient was 
still under ether anesthesia. His operation 
was done on November 8, 1922. In January, 
1923, the patient deceived Roentgen treat- 
ment by Dr. Morrison. 

"The patient remained well and was followed 
in the clinic until 1928 and on June 10, 1928, 
a letter was received from the Town Clerk 
stating that the patient died of carcinoma of 
the esophagus. 

"A good result was obtained in Case No. 188. 
This was a male, aged 66, with a Grade 1 


lesion in the right pyriform sinus. Ten seeds 
of 1 me. each were inserted throughout the 
growth, followed by 5100 r. units of Roentgen 
therapy. This patient has been living and 
well for 3 years. 

“Another (Case 96) survived 2 years, 10 
months. 

"Not unlike the previous group, most of 
these patients required tracheotomy prior to 
treatment. 

“There was one death in this series. This 
occurred in a male patient of 77 who had seed 
implantation followed by Roentgen therapy. 
After the treatment, the patient began to have 
signs of dyspnea, an emergency tracheotomy 
was performed, and he died several days 
following operation. 

^*Roentgen Therapy Only. — The patients in 
this group were the most unfortunate, in that 
the disease had already extended widely and 
in practically all cases metastases Avere present. 

“There were 37 patients in this group, of 
which 16 required a tracheotomy on admis- 
sion. Three patients had gland dissections in 
addition to Roentgen therapy. One received 
surgical diathermy to the lesion in addition 
to x-ray. One patient had a positive Wasser- 
mann and, in addition to Roentgen therapy, was 
treated with potassium iodide. This patient 
survived 3 months, dying from hemorrhage 
due to cancer of the rectum. There were only 
4 patients in this group who survived 1 year 
or over. The best result was in the patient 
(Case No, 184), who lived 1 year, 11 months 
following treatment, having received 6000 r. 
units, probably one of the largest dosage to 
date. The average duration of life following 
treatment in the remaining cases was 6 
months. 

“No Treatment. — There were 19 patients 
who received no treatment. In 12 of these the 
duration of life following the first visit is not 
known. Three of this group lived over 1 year. 
One patient. Case No. 102, was a man, aged 
72, who had an early lesion on the right 
vocal cord which was still mobile. He re- 
fused treatment and survived Syi years, finally 
dying from involvement of the esophagus. This 
illustrates an early intrinsic type of carcinoma 
of the larynx, its slow growth and finally the 
extension of the growth to involve the esopha- 
gus. The average life in the remaining cases 
was S months. 

^'Complications . — With the exception 
of cervical metastases, the most frequent 
complication was involvement of the 
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esophagus. This was present and re- 
corded in 17 patients of whom 13 were 
in males and 4 in females. The ratio 
of postcricoid involvement in females 
is much greater than it is in males and 
for this reason, the incidence of 
esophagus complication in females is 
much higher. Death from hemorrhage 
occurred in 4 patients. Pneumonia ac- 
counted for 2 deaths following opera- 
tion. Mediastinal abscess and abscess 
of the throat, 1 each. In 2 patients, 
carcinoma of the stomach is recorded 
as the cause of death, one 4 years and 
one 6% years following treatment for 
cancer of the larynx. One' patient died 
of carcinoma of the uterus 1 year and 
2 months following treatment of the 
larynx. 

“Summary and Conclusions. — 1. 
This series embraces 202 cases, 81 in- 
trinsic and 101 extrinsic cases of cancer 
of the larynx. In 20 cases, the site was 
not stated. 

“2. We recognize leukoplakia as a 
precancerous lesion, and that papilloma 
not infrequently undergoes malignant 
transformation. 

“3. The relative infrequency of laryn- 
geal cancer in females compared to 
males. 

“4. The fifth decade of life shows the 
greatest incidence of cases. 

“S. The triviality of the symptoms 
in proportion to the seriousness of the 
disease. 

“6. The relatively slow course of in- 
trinsic carcinoma and the relatively low- 
grade malignancy offers ample time for 
thorough surgical treatment with a good 
prognosis. 

“7. It is our opinion that surgical re- 
moval of the growth in the early opera- 
tive intrinsic type offers a good chance of 
permanent cure. 

“8. The early diagnosis offers a 
patient his best chance of cure. 


“9. In certain types of not entirely 
operable tumors, which are highly radio- 
sensitive, the combination of surgery 
and irradiation have produced good 
results. 

‘TO. In the far-advanced cases of 
metastases, we rely entirely on ir- 
radiation for temporary relief. 

“11. We feel that the treatment by 
irradiation, up until very recently, has 
been inadequate, and our entire con- 
ception of this method of treatment is 
being revised. 

“12. Out of a total of 19 operative 
cases of proved cancer, 7 are living, 
and well, the longest duration 15% 
years, the shortest 3 yeai's, to date of 
publication. 

“13. If it can be shown that radio- 
therapy can produce as high a percentage 
of permanent cures as surgery, it will 
be a safer method of treatment and will 
be welcomed by the surgeon and a bless- 
ing to the patient.” 

NEW PROCEDURES.-— Surgery. 
— Granulations with subsequent reunion 
in the midline are the formidable hind- 
rances to successful treatment of webs 
of the larynx surgically. It is therefore 
of interest to note an idea presented 
by S. Iglauer (Arch. Otolaryng. 22: 
597 (Nov.) 1935) which may serve the 
laryngologist well. The principle is de- 
rived by analogy from its use in the 2- 
stage operation sometimes employed by 
the genera! surgeon for the treatment 
of syndactylism. This consists in passing 
a wire through the proximal portion of 
the web between the fingers and leav- 
ing the wire in place until the epithelium 
has grown through from both surfaces, 
forming a new commissure. At the 
second operation the web between the 
fingers is completely divided, the epithe- 
lium-lined commissure preventing ad- 
hesions from reforming. In employing 
this method, Iglauer used a spring ring 
(from a watch chain) to which a long 
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piece of thin copper wire had been 
soldered, was held open by a laryngeal 
forceps and inserted through the punc- 
ture. The spring was then released, 
closing the ring. The attached wire 
was brought out through the pharynx 
and nose. A piece of rubber tubing 
was slid over the wire, which was held 
in place with adhesive plaster attached to 
the cheek. 


originally planned. Within limits, the 
longer the ring can be retained, the 
better the chances of obtaining an epi- 
thelium-lined commissure, which is es- 
sential for the success of this procedure. 
If I repeat this operation on another 
patient, I shall allow the ring to remain 
in the larynx for about 3 weeks and 
shall use a piece of braided silk instead 
of wire to anchor the ring. This will be 



Fig. 1. — Lateral roentgenogram showing spring ring anchored in laryngeal web. R indicates the 
ring; WW^, the wire. (Iglauer: Arch. Otolaryng.) 


During the following week the patient 
complained of some soreness in the 
throat, occasional gagging, a slight cough, 
and some difficulty in swallowing. On 
the first post-operative day an x-ray pic- 
ture of the neck was taken. This showed 
the ring in good position within the 
larynx, but the wire had broken (Fig. 
1). It therefore became necessary to 
remove the ring. This was done the 
following morning, at which time the 
second operation was performed. Iglauer 
concludes, ‘'the breaking of the wire 
attached to the ring rendered it necessary 
to remove the latter before the time 


more comfortable for the patient. It 
is questionable whether the ring technic 
could be carried out on an infant with- 
out resorting to tracheotomy as an ad- 
juvant.” It is not so important that 
this first attempt is reported despite its 
small success resulting from a too early 
removal of the ring before complete 
epithelialization around it had occurred. 
This method deserves a good trial. 

ARTIFICIAL LARYNX. — The 
greatest catastrophe to the patient who 
has been confronted with the necessity 
of having his or her larynx removed is 
not so much the fact that cancer exists; 
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those who have seen these patients have 
become familiar with their chief con- 
cern, vie., the loss of voice. To be 
placed in such a status was to be made 
irreconcilable to life. The surgeon has 
been able to give a good prognosis, in 
so far as life itself is concerned. But, 
until a few years ago, the best that could 
be offered to replace that lost organ — 
so essential for social and economic 
happiness — was a pseudo, or esophageal, 
voice. Further, even though such a pa- 
tient finally succeeded in establishing an 
esophageal voice, such success followed 
only after much hardship and self edu- 
cation. In view of that situation, the 
perfection of the artificial larynx is 
nothing short of being miraculous. The 
laryngectomized patient may expect to 
talk, and this even over the telephone, 
within a week after the tracheotomy 
wound has healed. Little or no unusual 
effort need be expended. C. Sheard 
(Eye, Ear, Nose and Throat Monthly 
15:96 (Apr.) 1936; reprinted from 
Proc. Stafif Meet, of Mayo Clin. 6:253 
(Apr. 29) 1931) has permitted a re- 
publication of his report on the pioneer 
work carried out in the Bell Telephone 
laboratories in 1931. At this time, the 
instrument is practically a perfect one. 
The following principles still apply: 

The pitch of the voice when the 
vowels are spoken varies, but corres- 
ponds to about 90 cycles each second for 
a deep-voiced man to 300 cycles each 
second for a high, shrill-voiced woman. 
The average pitch for woman is near 
middle C or 256 cycles each second, and 
for man it is approximately half that 
number, or about 125 cycles each sec- 
ond. The pressure of air in the trachea 
necessary to the production of voice is, 
for a tone of ordinary pitch and loud- 
ness, between 150 and 250 mm. of water, 
whereas in loud shouting the pressure 
rises to about 1000 mm. of water. 


All voiced sounds pass through 2 
variable resonating cavities, the throat 
and the mouth. For this reason, all 
such sounds are characterized by com- 
ponent frequencies being magnified in 2 
particular regions. In any of the voiced 
sounds, it is the modulation of the cord 
tone that gives the distinctive sound 
rather than the characteristic of the vocal 
cords. The latter determines the type of 
voice and identifies the person who is 
talking. The experience of various in- 
vestigators, particularly those of the 
research department and the engineers 
of the Bell Telephone laboratories, with 
persons who have lost their larynges 
through operation, has emphasized the 
fact that the differentiation of speech 
sounds is accomplished practically by 
the positions of the mouth and lips and 
that the sounds from the vocal cords 
act only as carriers. 

Artificial Larynx . — So far as we are 
aware, the first artificial voice box in this 
country was developed a few years ago 
by the laboratories of the Bell Telephone 
Company. Another and more expensive 
instrument (patented in 1927) then ap- 
peared on the market. Both instruments 
are of the fixed reed type, differing fun- 
damentally in mechanical construction, 
details of assemblage, and adjustment. 
In both the first type of Bell Telephone 
artificial larynx and in the so-called Mc- 
Kesson instrument the reed is made of 
thin and easily flexed or nonresilent rub- 
ber. Both ends of the vibrating reed 
are fastened to a suitable holder and the 
tension on the strip of rubber is regu- 
lated until the apparatus is in adjust- 
ment for use as a voice box. These 
earlier instruments have proved more 
or less unsatisfactory to the users be- 
cause of the frequent necessity of ad- 
justment of the reed, breakage of reeds, 
inconstancy of pitch, inoperability 
(through jamming) when loud speak- 
ing is attempted and, in general, in- 
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ability to carry on conversation in a 
reasonably subdued tone of voice. These 
physical handicaps produced uncertainty 
of operation of instruments, with the 
resultant lack of assurance on the part 
of the users. In 1930 and 1931 there 
was developed in the Bell Telephone 
laboratories and marketed through the 
Western Electric Company a number of 
2-A artificial larynx in which improve- 


damaged in cleaning. The instrument 
which has been developed we believe 
meets the requirements in large measure. 

‘The essential parts of this artificial 
larynx, which is being used by 32 per- 
sons on whom laryngectomy was per- 
formed are shown in Fig. 2. Parts 1 
and 4 constitute the box proper. The 
upper portion of the tube 4 is threaded 
to receive the cap 1. The portion 4 of 



Fig. 2, — 1. Upper portion of instrument to which is attached the rubber tube for insertion in 
the mouth. 2. Reed holder which is clipped into tube (4). 3. Reed of hard rubber. 4. Rower por- 
tion of instrument to which is attached connection to neck. (Sheard: Eye, Ear, Nose and Throat 
Monthly.) 


ment was made in many of the partic- 
ulars which have been stated in the 
foregoing recital of criticisms. 

‘"A New, Simple Type of Artificial 
Voice Box . — In the spriiig of 1930 we 
commenced, in our physical laboratories 
at the clinic, the development of a type 
of artificial larynx which would operate, 
so far as the instrument was concerned, 
at all times and under all circumstances 
(such as that of freezing weather), 
would permit of ordinary or loud speak- 
ing, would possess a given fundamental 
pitch or frequency which could be made 
as high or as low as desired, and which 
could be reproduced by replacement of 
the reed in case the reed was broken or 


the voice box also has an opening of 
about % inch in diameter situated near 
the top. This opening is thumbed by 
the user when he talks. It serves as an 
aperture for the passage of air into the 
tube, and thence through the voice box 
proper and its accessory attachments to 
the tracheotomy cannula or opening 
when the user desires to breathe. The 
reed holder 2, with a groove or channel 
for the passage of air from the lungs 
to the mouth, carries the reed 3. The 
reed holder is so constructed that it slips 
into the metallic case 4 and rests on its 
upper edge. 

“In such investigations as these one 
might be concerned with two kinds of 
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reeds, namely, free reeds like those in 
the harmonium and beating reeds which 
are too large to pass into the opening 
with which they are associated. In this 
instrument, the reed, which is preferably 
of hard rubber about 0.1015 in. thick, 
is wider than the groove or air channel 
carried by the reed holder and is, there- 
fore, a beating reed. The curvature of 
the face of the holder on which the reed 
beats is not uniform. It is flat for ap- 


top to bottom along its length in such 
a manner as to afford the maximal 
volume of air for minimal pressure 
when the instrument is in use as a 
voice box. 

“The tone of the voice or the fre- 
quency of the vibrating reed is regu- 
lated by the length of the reed. Exact 
duplicates of any given length of reed 
which has been found satisfactory to 
the patient can be made readily, thus 



Kig’. 3. Ensemble of artificial larynx and orie type of breathing and vocal attachment. 
(Sheard: Eye, Ear, Nose and Throat Monthly.) 


proximately ^ in. from the point of 
insertion of the reed. The curvature 
thereafter is continuously increased until 
the extremity of the holder is reached. 
With this contour, the resilient reed 
can bend so as to close down in a 
smooth and flat manner and thus pro- 
gressively cut off the air passage from 
the base or fixed end to the free end. 
As the closure proceeds, it does so with 
certainty and uniformity. The reed in 
operation, therefore, closes the opening 
into the holder with a gradual or rolling 
action, thereby further eliminating the 
harshness of quality consequent on sud- 
den discontinuity. 

“The groove in the holder is about %6 
in. wide and its depth is graduated from 


insuring rapid replacement of the reed 
when required (as in breakage in clean- 
ing, curling, etc.) and affording con- 
tinued use of the instrument without the 
necessity of adjustment for either opera- 
tion or regulation of the pitch of the 
voice. In this manner, the fundamental 
or basic tone quality of the voice can be 
detemiined and maintained indefinitely 
and, since the pitch of the voiced tones 
can be made as high or as low as desired, 
each patient can be fitted with an arti- 
ficial larynx that possesses the pitch or 
tone desired. 

"^Use of Artificial Voice Box . — In 
case a tracheotomy tube is required, at- 
tachment of the artificial larynx to the 
tube can be made by a suitable metallic 
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ferrule, which, at one end fits into the 
tracheotomy tube, and at the other end 
is slipped into a piece of rather stiff 
rubber tubing of a length such that the 
voice box is in proper position for use. 

“Fig. 3 shows an ensemble which has 
been used frequently and satisfactorily 
by patients who do not make continuous 
use of tracheotomy tubes. The place- 
ment at the neck is secured through 
the use of a rather shallow metallic cup 
large enough to cover adequately the 
tracheal opening. The cupped disk is 
attached to a metal tube, which, in turn, 
is so bent and adjusted that the disk is 
placed readily in proper position at the 
neck as the soft rubber tube (attached 
to the upper portion of the voice box) 
is slipped into the mouth. (Fig. 4.) 
The user can carry this artificial larynx 
in a pocket, so that it can be picked up 
readily, applied to the neck and used 
for speech ad libitum. The positioning 
of the instrument, pressure against the 
neck, and removal of the instrument 
from the neck when not in use as a voice 
box can be regulated by the user. This 
ensemble is shown in use in Fig. 5 
and serves as an illustration of one of 
the several ways in which the artificial 
larynx may be adjusted and fitted to 
meet the patient’s requirements. 

“Experience has demonstrated that 
every individual needing an artificial 
voice box is a law unto himself. The 
physical or anatomic characteristics of 
the face and neck, the shape and size 
of the tracheotomy opening, the pres- 
ence or absence of a tracheotomy tube, 
etc., modify considerably the mode of 
attachment or placement of the voice 
box to the neck. The length of rubber 
tubing for insertion in the mouth, and 
the number and character of notched 
openings in the portion of the rubber 
tube placed in the mouth are also mat- 
ters of importance and are determined 
only by trial and adjustment. Articu- 


lation is much improved in general if 
the rubber tube is placed in the mouth 
between the teeth and toward one cheek 
and as far back as possible. The mat- 
ter of the training of the subject to 
talk is reasonably simple, but slowness 
of speech, attempts at distinctness of 
pronunciation and suppression of a per- 



Fig. 4 — Artificial voice box in use, show- 
ing placement at neck and position of tube 
in mouth. (Sheard. Eye, Ear, Nose and 
Throat Monthly.) 

fectly natural desire to talk loudly must 
be impressed on the memory of the 
user/" 

BRONCHOSCOPY.— Objection to 
the term ""asthmatoid wheeze"" is prop- 
erly made by L. H. Clerf (Ann. Int. 
Med. 9:1050 (Feb.) 1936). The rea- 
sons for this are obvious when merely 
Clerf "s few case reports of '^asthmatoid 
wheezing"" are considered, which proved 
on more thorough examination by means 
of the bronchoscope to be almost every- 
thing else but asthmatic in origin. For 
example, one case presented a carcino- 
matous mass in the left bronchus ; an- 
other was cured following the removal 
of a button from the cervical esophagus. 
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Bronchial A sthma . — The notewotth^- 
bronchoscopic findings in cases of true 
bronchial asthma are collapse of the 
trachea and bronchi during cough and 
forced expiration, and the presence of 
abnormal secretions. L. H. Clerf 
(Ibid.) adequately describes the picture: 
“Moderate forward bulging of the mem- 
branous wall of the trachea during cough 
is often observed in children, occasion- 
ally in adults, and is not considered 
pathologic. In the normal person there 
is a rhythmic movement of the trachea 


eral tracheal walls also participate in 
the collapse, giving the lumen a trian- 
gular appearance. The lumen promptly 
returns to its normal more or less 
rounded appearance at the beginning of 
inspiration. In many of these cases 
there is an associated collapse of the 
walls of the bronchi, including the ori- 
fices of the bronchial subdivisions. These 
changes are often sufficiently marked 
to interfere with the introduction of the 
bronchoscope, which can be advanced 
only during inspiration. This is not 



Fig. 5- — Ensembles showing other types of breathing and vocal attachment. 
(Sheard: Eye, Ear, Nose and Throat Monthly.) 


and bronchi during respiration. The 
bronchi elongate and dilate during in- 
spiration ; during expiration they shorten 
and contract. These changes are par- 
ticipated in by the entire bronchial tree. 
The collapse observed in certain cases 
of asthma differs from the normal phe- 
nomenon, both in appearance and in the 
mechanism involved in its production. At 
the beginning of expiration in many 
cases there is noted marked collapse of 
the trachea. In some, the collapse is 
limited to the posterior tracheal wall, 
which, bulging forward, becomes convex 
and fits into the concavity of the anterior 
wall of the trachea ; the resulting lumen 
is crescentic. The forward bulging oc- 
curs during expiration and cough, and 
is in proportion to the force of the 
expiratory effort. Occasionally the lat- 


bronchial spasm. The collapse is un- 
doubtedly passive in nature, and the 
impression is gained that the tracheal 
and bronchial walls are being forced 
shut by some external influence. While 
not absolutely characteristic of the aver- 
age case of asthma, it is unquestionably 
a pathologic state that is present in 
certain of the different conditions clin- 
ically described as asthma. 

Treatment . — Vaccines made from se- 
cretions obtained through the broncho- 
scope offer some additional means for 
treating bronchial asthma. Particularly 
should this type of therapy be utilized 
when bacterial allergy is shown to be 
the underlying factor. Again, Clerf 
voices the trend of today in his con- 
clusion that bronchoscopy should be 
given a trial in the treatment of cases 
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of bronchial asthmas that do not re- 
spond to commonly employed methods. 
*^The best results are secured in cases 
with tracheobronchitis, excessive secre- 
tions or bronchial obstruction/" ^ 

LIPIODOL. — Needless to repeat, 
lipiodol is invaluable in all x-ray studies 
of organs which permit its use. 

Bilateral Apical Nontuberculous 
Bronchiectasis* — J. Steidl and F. H. 
Heise (Am. Rev. Tuber. 33:61 (Jan.) 
1936) report an interesting case for 
diagnosis, in that a protracted number of 


pulmonary’’ s 3 TOptoms were demonstrated 
definitely b^'^ the use of lipiodol to be 
caused by upper lobe bronchiectasis — a 
most unusual combination of site and 
pathology. The authors consider the 
possibility of a c\'stic upper lobe on the 
right side because of the good filling 
with oil and a bronchiectatic (nontuber- 
culous) upper lobe on the left side be- 
cause of the poor filling with oil. The 
patient, female, aged 28, finally suc- 
cumbed suddenN of pneumonia. Full 
details were not available. 
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ACANTHOSIS NIGRICANS.— 
'Treatment, — B. Strandell (Acta Med. 
Scandinav. 87 : 551 (Feb. 18) 1936) re- 
ports the successful treatment o£ 
acanthosis nigricans with intragluteal 
injections of a potent liver extract. 
In view of the fact that acanthosis 
nigricans heretofore could not be im- 
proved by internal treatment, the author 
considers his observations on 2 patients 
treated with liver extract of interest. 
He considers it possible that there are 
certain relations between acanthosis 
nigricans and the gastroliepat ic 
physiology. 

ACNE VULGARIS. — Pa t/iogen- 
esis, — T. Rosenthal and T. Neiistaedter 
(Arch. Derm, and Syph. 32 : 560 (Oct.) 
1935) believe that associated with acne 
there exists an abnormality of formation 
or of utilization of the sex hormone. 
In their study of 29 cases they conclude 
that a definite relationship exists and 
that a deficient secretion of the follicle- 
ripening hormone may prove to be the 
direct or indirect factor in the cause of 
one type of acne. In the course of rou- 
tine filtered x-ray therapy in the treat- 
ment of acne it is conceivable that the 
pituitary gland is affected by the rela- 
tively low dosage of irradiation admin- 
istered and in consequence induces a 
normal ovarian response. 

Prophylaxis and Treatment , — Acne 
vulgaris may to a large degree be pre- 
vented during the period of adolescence 
by keeping the skin of the face dry and 
rather chapped, according to S. Nichols. 
The use of soap and the daily applica- 
tion of lotio alba is recommended until 
the age of 15 is reached. 

(814) 


To keep the skin dry, the face is 
washed before going to bed with 
castile soap and hot water ; then well 
sopped for 5 minutes with lotio alba 
one-fourth strength. This treatment is 
continued until the skin is dry and 
chapped. 

There are 2 classes of acne, i, the 
systemic and the local, as pointed out 
by D. J. Wilson. The physician cannot 
treat successfully the majority of acne 
cases unless he has the full cooperation 
of the patient. With juvenile cases, it 
is necessary to have the support of the 
parents. 

Systemic treatment is as follows ; The 
diet must be controlled, i. no pastry, 
minimum of fats, candies, chocolate, 
sundaes, jams, jellies, preserves; pork 
or gravies are not permitted. A mini- 
mum of white and rye bread, biscuits, 
potatoes, macaroni, cheese and nuts may 
be allowed. Alcohol is contraindicated. 
When the acne is under control, the diet 
may be more liberal. 

Constipation must be corrected, and 
for this, usually 3 glasses of water be- 
fore breakfast, going to the stool im- 
mediately after breakfast with the full 
determination to have complete evacu- 
ation, should be helpful. Occasionally, 
if the constipation is severe, some laxa- 
tive in diminishing doses is necessary. 
Fluid extract of cascara, as a rule, 
works well and may be followed by 
diminishing doses of a mineral oil- 
agar preparation, preferably without 
phenolphthalein. 

For patients who have a moderate 
anemia, Fowler^s solution or the caco- 
dylates may be prescribed. In severe 
cases, liver extract may be used. 
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Bromides and iodides should not be 
used and iodized salt is to be discon- 
tinued. 

Although occasionally vaccines give 
good results, they are ordinarily un- 
reliable. 

Practically every patient with acne 
vulgaris also has dandruff. Unless the 
scalp condition is properly treated, the 
acne returns after an apparent cure. 
When starting antiseborrhea treatment, 
the scalp should be thoroughly washed 
twice a week with a stimulating tar 
soap. After 2 or 4 washings, once a 
week will be sufficient. The hair should 
be brushed with a stiff bristle brush 
for at least 5 minutes each day. This 
mechanically removes some of the liquid 
sebum from the scalp and distributes 
it along the shaft of the hair, thus 
diminishing scaling. After the hair and 
scalp are thoroughly washed, a rinsing 
of hot water followed by cold is advised. 
A turkish towel with a moderate amount 
of massage may be used for drying and 
a good hair tonic used each day. 

The following formula is very satis- 
factory : 

R Hydrargyri 

chlor-corros gr. iii (0.2 Gm.) 

Resorcini ^ii (60.0 Gm.) 

Acidi salicylici gfes (15.0 Gm.) 

Glycerini fl^ss (15.0 c.c.) 

Ol hay nt iv (0.24 c.c.) 

Sp. vini rectif., 70% 
q.s. ad (240.0 c.c.) 

Ultraviolet irradiations over the en- 
tire body, as well as locally, are valuable, 
particularly in young patients and espe- 
cially if pus is present. 

Since all papules and pustules are 
secondary to the comedo, it is clear that 
if the comedones are all removed there 
will be no secondary lesions. Many 
dermatologists insist on doing this oper- 
ation themselves ; however, it is rare 
when some member of the family can- 
not be found who will do it just as well. 
Comedones, papules and small pustules 


can be taken care of in this way. Small 
lesions are often converted into large 
indurated ones if the w’ork is too vigor- 
ously done, and a comedo which is re- 
sistant to moderate pressure should be 
left alone after the first attempt. After 
2 or 3 days it will usually respond to 
an attack. 

Hot and cold packs are valuable. 
They should be given as follows: (a) A 
turkish towel is wrung from hot water 
and applied to the face for 2 to 5 min- 
utes by the clock ; the time depends upon 
the type of skin, the type of eruption 
and the physician’s experience. (&) The 
comedones are removed as previously 
directed, (c) The debris remaining on 
the surface is removed when the face is 
thoroughly washed with soap and water 
and a rough cloth. At first a mild soap 
is used and, as the skin becomes harder 
to chap, tincture of green soap and even 
surgeon’s soap may be used, (d) After 
drying, the entire face is gone over by 
squeezing it firmly between the thumb 
and forefinger. This squeezes onto the 
surface much liquid content of the 
sebaceous glands which prevents it from 
hardening and forming comedones, (e) 
A fat solvent, such as carbone tetra- 
chloride or equal parts of alcohol and 
ether, ma}'- now be sponged on the face, 
or soap and water may again be used 
and rinsed off with hot water. (/) Cold 
packs are now applied for 2 or 3 min- 
utes. Ice is not advisable, (g) After 
drying, Duhrings’ lotio alba : 

3 Zinci sulphafis 

Potassi sulphuref , . .aa 5i (4.0 Gm.) 

Glycerini 3ss (6.0 Gm.) 

Aq. roses, q.s. ad (120.0 c.c.) 

is applied. If a stronger application is 
desired, Kummerf eld's lotion may be 
used: 

3 Stdphuris prcBcipifati. , 5i (4.0 Gm.) 

Pulv. camphor (S gr, x (0,65 Gm.) 

Pulv. tragacanthes . . . , gr. xx (1.3 Gm.) 

Liq. Calais, U 

Aq, roses aa flSii (60.0 c.c.) 
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(/j) If creams have been used previ- 
ously as a “cleansing agent,” the above 
schedule should be carried out only once 
a day at first and later increased to twice 
a day. Severe chapping is not desired 
and if such occurs, the applications are 
discontinued for a day or two. Pitting 
and scarring may be markedly dimin- 
ished by exfoliating doses of ultra- 
violet rays following in as close suc- 
cession as reactions will permit. 

About 60 to 65 per cent, of average 
cases will be cured in from 6 to 24 
months by the above method. 

More poor results in the cure of acne 
are due to the failure to treat the con- 
current seborrhea and a failure to re- 
move the comedones than to any other 
cause. 

X-rays . — Most general physicians are 
not equipped to give x-ray treatment. 
Although it is considered by far the 
most valuable single therapeutic agent 
available for the treatment of acne, it 
should be given by the specialists. 

Many dermatologists have favorite 
combinations which from experience 
they have found to be of value. Darier 
prepared the following compound which 
is considered practical not only for the 
skin but for the scalp : 

Powdered soap 40 per cent. 

iMrd 40 per cent. 

Oil of almonds 20 per cent. 

Essence of geranium . ... 4 drops 

This soap mixture may also be used 
for the treatment of acne. There is no 
question that the use of soap as a local 
agent is necessary in the treatment of 
acne; the disadvantage of most soaps 
is that they are so irritating when ap- 
plied directly to the skin that they are 
frequently discarded by patients who 
should use them. To overcome these 
disadvantages, the following formula 
was prepared; the prescription has the 
advantages of the soap mixture but 
none of its irritating qualities : 


Stearic acid 20 per cent. 

Liquid petrolatum 5 per cent. 

Triethanolamine 5 per cent. 

Cocoanut oil soap 40 per cent. 

Distilled water 25 per cent. 

Glycerin 5 per cent. 


It is made in the following manner : 

Heat the stearic acid, liquid petrolatum and 
triethanolamine to 85° C. in a porcelain or 
glass container. Heat the distilled water and 
the glycerin to 85° C. in a separate porcelain 
or glass container. Maintain the heat at 85° C. 
and dissolve the cocoanut oil soap by agitation. 
Add the aqueous solution to the stearic acid 
mixture with slow but constant stirring. Re- 
move the mixture from the source of heat and 
continue stirring until it is cool. Do not beat 
air into the cream. 

The result is a smooth, pleasant mass 
which does not separate even in sum- 
mer and which gives a good lather when 
mixed with water. 

A. Skutta (Dermat. Wchnschr. 102 ; 
137 (Feb. 1) 1936) believes acne vul- 
garis is greatly influenced by local con- 
ditions. He shows that the obstruction 
of the sebaceous glands (comedo) is 
the cause of the local symptoms. In 
view of the mechanical nature of this 
process, a mechanical therapy seems in- 
dicated, which formerly was effected 
chiefly by means of expression, and for 
this purpose the author has devised a 
suction cup. He used different types 
of cups for the removal of comedones 
and for the treatment of inflammatory 
manifestations. The suction apparatus 
can be operated with the water vacuum 
pump or with an electric pump. In addi- 
tion to the local suction treatment, the 
author employs general constitutional 
measures. Three years of experience 
with the combined suction and general 
treatment have shown that it produces 
good results and reduces the cosmetic 
defects associated with acne vulgaris. 

G. M. Crawford and J. H. Swartz 
(Arch. Dermat. and Syph. 33 : 1035 
(June) 1936) hospitalized 10 patients 
with severe pustular acne and showed 
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their blood sugar content to be in the 
lower range of the normal at all times. 
They also found normal reactions to 
dextrose tolerance tests. 

These patients were given a diet rich 
in carbohydrates and daily intravenous 
injections of dextrose for 2 weeks. 
Half of the patients showed a definite 
improvement, 20 per cent, slight im- 
provement, and none were worse. Con- 
tinuance of this diet over periods up to 
one year has resulted in continued im- 
provement in 50 per cent, of the patients. 

These results definitely intimate that 
a high carbohydrate regimen is not 
inimical to the welfare of patients with 
acne vulgaris. 

DERMATITIS. — ARSPHENA- 
MINE DERMATITIS. — Prophy- 
laxis and Treatment . — Most cases of 
frank arsphenamine dermatitis present 
warning signs before generalized derma- 
titis begins, according to L. W. Shaffer, 
warning signs before generalized derma- 
titis can probably be stopped before it 
gets a start. 

Early prodromal cases offer a differ- 
ent problem than those showing frank 
exfoliative dermatitis. In most early 
cases treatment with arsphenamine may 
be guardedly continued by changing to 
a different type of arsenical, small doses, 
etc., until further sensitivity is deter- 
mined. It is probable that a true aller- 
gic state does not develop in these early 
cases if treatment is stopped. 

The addition of various substances 
to the arsphenamine to render it less 
toxic would be well suited to this type 
of case. Physiologic solution of 
sodium chloride, dextrose, gelatin, 
sodium thiosulphate and calcium 
have all been recommended for this 
purpose. 

Another preventive measure of whidi 
there is little definite knowledge is diet. 
It has been shown that the presence of 


carbohydrates in rats materially in- 
creased the tolerance to arsphenamine, 
which observation requires standardiza- 
tion of the diets of rats used in toxi- 
cologic tests on arsphenamine. 

In some clinics the patients receive 
2 or 3 tablespoonfuls of dextrose from 
% to 2 hours before treatment and it is 
thought to reduce reactions materially. 
Sodium thiosulphate has recently been 
the only popular detoxicating agent used 
as an adjuvant to the commonly em- 
ployed methods of treatment. Clinical 
experience has proved that sodium thio- 
sulphate is a valuable detoxicating agent 
for heavy metals, for arsenic in par- 
ticular. Its value lies in its use early 
in the disease. After damage from 
arsenic has taken place, thiosulphate in 
any amount will fail to hasten the reso- 
lution of arsphenamine dermatitis. 
Sodium thiosulphate should, therefore, 
be given at the earliest possible moment. 
It is recommended that 1 Gm. (15 
grains) of the freshly prepared solu- 
tion be given intravenously at daily in- 
tervals for from 2 to 6 doses. A smaller 
dosage at the start is in line with the 
view that large doses would cause too 
rapid elimination, or freeing of arsenic 
from the tissues, with subsequent ex- 
acerbation of s 3 miptoms. Sodium thio- 
sulphate has a tendency to produce 
alkalosis, so that it should not be con- 
tinued indefinitely. 

Recent articles announce surprisingly 
good results in the treatment of post- 
ars phenamine dermatitis from injections 
of liver extract. 

The influence of treatment with liver 
in severe cases of arsphenamine derma- 
titis is soon apparent in definitely im- 
proved spirits and appetite, a decrease 
in temperature, and in marked skin im- 
provement. In experimental animals 
with severe intoxication from arsphena- 
mine, with great emaciation and even 
prostration, great improvement followed 
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injections of liver extract in from 1 to 
2 hours. In man, intramuscular injec- 
tions of liv-er extract are painless and 
are given 3 times weekly in doses of 
from 5 to 10 c.c. (1% to 2% drams). 
Liver extract may also be given by 
mouth. 

In cases of mild dermatitis, treatment 
with arsphenamine can be continued in 
conjunction with liver extract without 
skin manifestations. 

The use of calcium in arsphenamine 
therapy is recommended by Gerwig. 
Neoarsphenamine dissolved in 10 c.c. 
(2% drams) of a 10 per cent, solution 
of calcium gluconate prevents nitri- 
toid crises, delayed fever, malaise. A 
conservation dosage calls for 10 c.c. 
(2% drams) of a 10 per cent, solution 
of calcium gluconate intravenously and 
from 1 to 2 tablespoonfuls 3 times daily 
by mouth. 

The use of dextrose in solution of 
from 2 to 10 per cent, as a dilutent for 
arsphenamine has been recommended by 
several investigators to prevent ars- 
phenamine reactions, as well as its use 
by mouth preceding the injection. 
Arsenic combines with dextrose to form 
glucosides which are less toxic, which 
have a tendency to remain in the blood 
stream over a longer period, and which 
are excreted more rapidly. 

The author proposes to treat any new 
patient of postarsphenccmine dermatitis 
(nondiabetic) having accessible veins 
with 1 Gm. (15 grains) of sodium 
thiosulphate and 50 c.c. (1% ounces) 
of a 50 per cent, solution of dextrose 
injected intravenously daily for from 3 
to 5 days. The administration of dex- 
trose should be followed in % hour by 
5 units of insulin. 

Patients in whom venipuncture is 
difficult or impossible are treated with 
liver extract by intramuscular injec- 
tion or with calcium gluconate. 


RADIODERMATITIS. — Treat- 
ment. — A simple technic advocated by 
M. Craps and A. Alechinsky consists 
in protecting the healthy tissues with 
a screen of linen, pomade or tissue 
paper, and painting the lesion lightly 
with a 5 per cent, aqueous solution of 
silver nitrate has been recommended. 
In some cases to insure adherence to 
the solution and to facilitate its absorp- 
tion, it is advantageous first to wash 
the affected area with ether and it is 
often necessary to clear the skin of 
squamas or less adherent crusts before 
application of the solution. The area 
is then exposed to a quartz lamp at 
an optimal distance of 20 cm. The 
period of irradiation varies from 5 to 
10 minutes. In all cases it must be suffi- 
cient to produce complete drying of the 
solution and blackening of the area. If 
the color is not dark enough, the area 
is repainted until it becomes a glisten- 
ing black. Since drying of the lesion 
begins from the time of the first appli- 
cation, the area treated should be 
covered only with a sterilized gauze 
compress. No fatty substances should 
be applied in the course of treatment. 
The patient is treated every other day. 

H. Bordier ( Strahlentherapie 56:205 
(June 20) 1936) discusses the derma- 
titides and their malignant complications 
that occur in workers with x-rays and 
radium or after treatment with these 
rays. He points out that numerous anti- 
septic preparations were tried but have 
failed. The results with remedies in- 
tended to influence nutrition likewise 
failed to come up to expectations. 
Brocker suggested the use of infra-red 
rays and obtained favorable effects with 
these rays in 2 cases of ray dermatitis. 
The author, however, prefers dia- 
thermy, calling attention to the favora- 
ble effect exerted by the high frequency 
currents on the trophic disturbances in 
the tissues. 
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If the ray dermatitis is in a region 
in which the tissues consist largely of 
fat (abdomen) and the circulation of 
the humors is deficient, with impair- 
ment of vitality of the tissues, the treat- 
ment must aim at increasing the vitality 
by stimulating the circulation of blood 
and lymph fluid in the region of the 
ulceration. Diathermy exerts a hyper- 
emic action not only in the region of the 
ulceration, but also in the tissues under- 
neath. A lead electrode is applied 3 or 
4 cm. from the edge of the ulcer. A 
second electrode is applied on the other 
side of the ulcer, so that the high fre- 
quency current passes through the tis- 
sues under the ulcer. The treatments 
are applied in series of 12 or 15 sessions. 
The intervals between the sessions differ 
from case to case, but the interval be- 
tween the series does not exceed a 
month. 

For the ray dermatitides that develop 
in tissues that have little fat (face, hand, 
leg, etc.), the author recommends co- 
agulation by diathermy, the aim be- 
ing to destroy the tissues that have been 
injured by the rays. Following the 
coagulation, he applies gauze com- 
presses saturated with 1 per cent, 
phenol. The bandages are changed 
daily. 

For the ray dermatitides that assume 
a malignant character, the author like- 
wise recommends coagulation by dia- 
thermy. He employed it for 25 
radiologists who suffered from malig- 
nant degeneration of keratotic fields. 
He cites passages from some of the re- 
ports written by the radiologists them- 
selves. 

STREPTOCOCCIC DERMA- 
TITIS.— DiWerentfa/ Diagnosis.— J. 
Kinnear (Brit. J. Dermat. 48 : 173 
(Apr.) 1936) asserts that until recently, 
the streptococci causing impetigo and 
streptococcic dermatitis have not been 
differentiated, and in view of the marked 


differences between the clinical appear- 
ances of these diseases, this has led 
many to reject the streptococcic origin 
of the latter. The active stage of strep- 
tococcic dermatitis is characteristic. 
The red, glazed area with its abundant 
exudation of serum from the whole 
surface is quite easily distinguished 
from both eczema and other forms of 
dermatitis. The less active phase of the 
disease, streptococcic pityriasis, is also 
characteristic. The scaling is a fine 
lamellar exfoliation and may be profuse. 
Occasionally this stage of pityriasis is 
the primary stage of the disease with- 
out a preceding dermatitis ; frequently, 
when the scalp is acutely involved, 
patches of dry pityriasis are foimd on 
the body ; but it is most commonly 
found as the active stage is passing and 
is almost invariably at the margins of an 
acute lesion, especially on the scalp, 
above an intertrigo behind the ear. All 
gradations between these two phases 
may be found, frequently in the same 
patient in different parts of the lesion. 
Streptococcic dermatitis attacks the folds 
of the skin and spreads from the folds 
to the neighboring skin and, as the dis- 
ease is brought under control, it gradu- 
ally contracts till again the folds alone 
are affected. Impetigo has not the same 
tendency to affect the folds. The lesions 
of impetigo are comparatively small, 
and when a large area is affected, it 
may be seen that it is by numerous dis- 
tinct elements. On the other hand, the 
continuity of the lesion in streptococcic 
dermatitis is evident. Vesicle formation 
such as occurs in impetigo is absent in 
streptococcic dermatitis. As a rule, it is 
not difficult to distinguish streptococcic 
from other forms of intertrigo. The 
extent of this streptococcic infection 
may vary from a tiny lesion at the upper 
end of the retro-auricular fold to a 
generalized involvement of the whole 
surface of the body. It may disappear 
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spontaneously in a few days or last for 
years. 

For treatment during the acute stage, 
a nonirritating antiseptic in solution 
is best. In the less active stage, coal tar 
is invaluable. The causal organisms of 
impetigo and of streptococcic dermatitis 
are entirely different types of strepto- 
cocci. The author found that a hemolytic 
streptococcus could be isolated, from 
impetigo, whereas from streptococcic 
dermatitis an anhemolytic streptococcus 
was obtained. In cases of a mixed type, 
both streptococci were found. 

DERMATITIS VENENATA.— 
Prophylaxis. — ^J. M. Blank and A. F. 
Coca (J. Allergy 7 : 552 (Sept.) 1936) 
made a suitably controlled study of in- 
jections of poison ivy extract on the 
incidence of ivy dermatitis in the C. C. C. 
Veterans Camp MC-64, Morristown, 

N. J. The men spent their active work- 
ing days in areas which abound with 
the poison ivy and poison sumac plants, 
and contacts were unavoidable. The ex- 
posed men, all working under approxi- 
mately the same conditions, in areas 
contaminated with ivy and sumac, were 
to be listed in three groups : ( 1 ) to re- 
ceive 4 injections, at weekly intervals, 
of 0.5 c.c. ^,(8 minims) of almond oil 
containing 10 per cent, by volume of 
acetone and 0.1 per cent, of solids ex- 
tracted from poison ivy leaves with ace- 
tone and freed from chlorophyll; (2) to 
receive 4 weekly injections of 1 c.c. (16 
minims) of a similar extract containing 

O. 66 per cent, of the poison ivy solids; 
and (3) to receive no prophylactic in- 
jections. 

As the men presented themselves with 
ivy dermatitis, they were to be treated 
in rotation with the two extracts and 
almond oil containing 10 per cent, of 
acetone. 

The prophylactic and therapeutic in- 
jections were begun on June 17, and 
shortly after this there was a decline in 


the number of cases and in the number 
of days lost on account of ivy dermatitis, 
which continued steadily until the first 
of August, when the incidence of this 
condition reached zero. There were no 
cases in the month of August and only 

1 in September, in a man who had not 
received any injection of ivy extract. 

Of the untreated men of the third 
group, 66% per cent, became affected 
with ivy dermatitis, whereas among the 

2 treated groups of equally exposed 
men, only 20 per cent, and 7 per cent, 
respectively were affected. 

The percentage of the affected con- 
trols corresponds closely with the per- 
centage of adults who have been found 
by skin test with strong extracts of 
poison ivy to be sensitive to this plant. 
It is seen also that protection was estab- 
lished in a greater proportion of the 
group that received the larger dose than 
it was in those receiving only one- 
twelfth that dose. 

DERMATOPHYTOSIS.— Treat- 
ment. — E. F. Traub and J. A. Tolmach 
(Arch. Dermat. and Syph. 32:413 
(Sept.) 1935) treated 135 cases of 
dermatophytosis with intradermal injec- 
tions of trichophytin. Apparent cures 
were obtained in 14 cases, but some of 
the patients showed early recurrence. 
Varying degrees of improvement were 
noted in 58 cases. Many of these pa- 
tients returned, showing either no fur- 
ther progress or exacerbation of 
symptoms. In 63 cases no change was 
observed or the patient’s condition was 
made worse by the treatment. In their 
experience trichophytin apparently had 
little if any effect on the course of 
dermatophytosis. In view of the pub- 
licity that this treatment has attained 
among general physicians, the authors 
believe that the comparatively small 
percentage of cases in which definite 
benefit was obtained hardly warrants 
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such a tedious and relatively expensive 
course of treatment in the average case. 
Two different preparations of tricho- 
phytin were used but no difference was 
noted in the results obtained. Of all the 
cases for whom a diagnosis of derma- 
tophytosis had been made clinically, 21 
per cent, showed a negative reaction to 
intradermal injections of trichophytin. 

The value of injections of tricho- 
phytin cannot be accurately determined 
if effective local treatments are given 
concomitantly. It is well known that the 
use of boric acid alone can be of great 
help in some cases of dermatoph 3 d;osis. 
In view of the fact that a patient 
with dermatophytosis frequently shows 
periods of remission and relapse, it is 
felt that the reporting of cures and good 
results in cases of this disease should 
be more conservative. 

ECZEMA IN INFANTS.— 
Treatment. — E. Redaelli (Gior. ital. di 
Dermat. e sif. 76:765 (June) 1935) 
obtained favorable results in the treat- 
ment of infantile eczema from a diet 
containing vitamins A and B. 

In cases treated with a hypolipoid 
diet and vitamin B, besides the fre- 
quent cure or amelioration of the skin 
eruption, a beneficial effect on the gen- 
eral condition of the children was noted 
and they all registered an increased 
weight. The duration of required treat- 
ment was one-third less than in children 
treated by protein and vaccine therapy. 

The author considers the action of the 
vitamins on the cellular mechanism as 
nonspecific, with an increase in the oxi- 
dation reduction processes and an accel- 
eration of the general metabolism. From 
the present investigation, vitamin A 
favorably influences cases of eczema 
with abundant weeping and vitamin B 
influences those cases with predominat- 
ing erythematous and infiltrated lesions. 


ERYSIPELAS. — Treatment. — 
Administration of convalescent serum 
has been advised by E. Neuber in the 
treatment of erysipelas. It is admin- 
istered by intragluteal and occasionally 
by subcutaneous injection. The usual 
dosage is from 20 to 40 c.c., depending 
on age, weight and other factors. In 
the majority of cases 2 administrations 
are sufficient (from 50 to 80 c.c.), and 
in mild cases sometimes only 1 is re- 
quired. The author believes that con- 
valescent serum should have a leading 
place in treatment of erysipelas. He as- 
cribes the favorable results to the action 
of specific protective substances present 
in convalescent serum. Undesirable 
secondary manifestations, such as shock 
or delirium, have not been observed. 

H. D. Gonzalez and M. Schteingart 
(Prensa med. argent. 23:371 (Feb. 5) 
1936) used the injection of charcoal 
in the treatment of erysipelas and state 
that the entire process follows a rapid 
evolution to recovery ; pain and the sen- 
sation of tension of the erysipelas tissues 
stop, the fever abates and soon after 
disappears, the erysipelatous patches 
lose their luster and regress, the gen- 
eral symptoms improve, and desquama- 
tion soon and rapidly takes place. The 
authors inject intravenously an amount 
that varies between 3 and 5 c.c. of a 
2 per cent, suspension of animal char- 
coal in a 10 per cent, hypertonic dex- 
trose solution. The latter solution 
prevents the precipitation of the par- 
ticles of carbon in the suspension and 
does not modify the therapeutic prop- 
erties of the drug on erysipelas. The 
injections prepared with dextrose solu- 
tion as a vehicle are easily sterilized in 
the autoclave and can be preserved for 
a long time without alteration. 

ERYTHEMA INDURATA 
(BAZIN’S DISEASE). -Treatmen*. 

— L. Glaze (Arch. Dermat. and Syph, 
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34:888 (Nov. 1936) suggests the use 
of a mixture of equal parts of collodion 
U. S. P. and flexible collodion U. S. P. 
in the nonulcerative forms of Bazin’s 
disease. 

The affected areas and the sound skin 
for some distance around it were painted 
daily for a period of 3 weeks with this 
mixture. Eacli new application is made 
over the previous one. The almost 
startling results described appeared to 
have come about as a result of local 
splinting of the parts from the continu- 
ous contractile action exercised by the 
topical agent. 

HERPES SIMPLEX. —Biology. 

O. Naegeli (Miinchen. med. Wchnschr. 
83:339 (Feb. 28) 1936) states that 
since 1920 herpes simplex has been re- 
garded as an infectious disease. He 
admits that, in view of the fact that 
experimental transmission of the disease 
is possible, the infectious nature cannot 
be questioned, since transmissibility of 
a disease is considered equivalent to 
causation by a living agent. However, 
he shows that if the biologic nature of 
herpes simplex is studied with great 
care, many factors are discovered that 
do not tally with the bacterial nature 
of the disorder. He mentions the in- 
fluence of puberty, particularly in fe- 
males ; the familial appearance, in which 
constitutional factors seem to play a 
part; and, finally, the greater incidence 
in women. He describes the peculiari- 
ties in its appearance and course, point- 
ing out that in the majority of cases 
herpes appears following some unusual 
external or internal happening (acute 
febrile infectious diseases, gastrointes- 
tinal disturbances, incretory disturb- 
ances, menstruation, trauma, physical 
exertion or shock) . Nevertheless, herpes 
simplex cannot be compared with the 
activation of other infectious diseases, 
for only in some of the cases does the 


herpes develop toward the end of the 
primary disease. Quite often herpes 
simplex signifies the onset of a disease. 

The capriciousness of the onset of 
herpes simplex is demonstrated particu- 
larly in fever therapy with vaccines and 
in malariotherapy. Occasionally the 
herpes blisters appear during the first 
attack of fever, at other times not until 
the end of the fever therapy, and not at 
all always following the highest tem- 
peratures. Another peculiarity is that 
the herpes blisters usually reappear at 
the same sites, so-called virus fixation 
areas. 

Regarding the problem of spontane- 
ous contagion, Naegeli says that the 
literature reports no unquestionable cases 
of contact transmission. 

Attention is called to the favorable 
effect exerted by it on other infectious 
diseases and to the low mortality of 
pneumonia in patients who develop 
herpes in the course of the pneumonia 
and similar observations have been made 
in meningococcic meningitis, in compli- 
cated female gonorrhea, and in malig- 
nant diphtheria. 

The writer stresses that fever therapy 
of neurosyphilis is most effective in pa- 
tients with herpes. Moreover, in some 
nonherpetic patients with neurosyphilis 
in whom the first fever therapy has been 
ineffective he obtained improvement by 
inoculation with herpes and subsequent 
activation with fever. Herpetic patients 
develop neurosyphilis much less often 
than do patients without herpes. Herpes 
is more frequent in women than in men, 
whereas the incidence of tabes and de- 
mentia paralytica is comparatively higher 
in men than in women. Whereas in 
other disorders the herpes virus seems 
to influence the disease as such, in the 
case of syphilis its antagonistic effect 
involves chiefly the central nervous 
system. 
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HYPERTRICHOSIS. — Treat- 
ment. — H. D. Niles (Arch. Dermat. 
and Syph. 32:580 (Oct.) 1935) treated 
12 patients having hypertrichosis with 
supposedly inhibitory doses of x-rays 
to the adrenals. They received from 
1 to 9 treatments, the average number 
being 3.83. Some patients were given 
a maximal dose once a month ; others, 
small cumulative doses 3 times a week; 
and some received both types of treat- 
ment. Although with both procedures 
a few patients showed a slight loss of 
superfluous hair after the first one or 
two treatments, this did not continue, 
and the final result was unsatisfactory 
in all the treated patients. In spite of 
these results, the author still believes 
that hyperactivity of the adrenals may 
be a factor in some cases of hypertri- 
chosis. Failure may have been due to 
insufficient dosage or improper intervals 
between treatments, although several 
patients received all the radiation that 
was considered safe. It also may have 
been due to the fact that in these pa- 
tients some other gland than the adre- 
nals was at fault. He believes that the 
ultimate satisfactory treatment of this 
condition will be from the endocrine 
point of view. 

LUPUS ERYTHEMATOSUS.— 

In 47 cases of disseminated lupus ery- 
thematosus observed by P, A. O’Leary, 
26 showed clinical evidence of tubercu- 
losis in one form or another. Tubercu- 
losis was demonstrated in 5 of the 10 
cases that came to necropsy. The princ- 
ipal changes in the necropsy material 
were tuberculosis, endocarditis, infarcts 
in the spleen, diffuse nephritis and ter- 
minal bronchopneumonia. Pleural effu- 
sion and ascites from passive congestion 
were noted quite often. Anemia and 
leukopenia were present in half the 
cases. Cultures of the blood were posi- 
tive in 4 instances of 24 cultures made 


in 14 cases. Of the 4 positive cultures, 
2 were obtained from patients with 
endocarditis ; the third was obtained 
while the patient was dying. Focal in- 
fection was noted in 40 cases. The 20 
patients having the acute type died, on 
the average, 9 months following the dis- 
semination of the disease, whereas 8 of 
the 27 patients with the subacute type 
died, on an average, 4% years follow- 
ing dissemination. Seven patients with 
the subacute type are cured apparently. 

Treatment. — In the siihacute type the 
treatment advocated by O’Leary con- 
sists of rest in bed, transfusions of 
small amounts of blood, administration 
of quinine, plasmochin, small doses of 
gold sodium thiosulphate and x-ray 
irradiation of the glandulous regions 
of the body. The evidence suggests 
that disseminated lupus erythematosus 
is a toxemia in which tuberculosis plays 
an insignificant part and that evidence 
of a specific infectious agent, although 
suggestive, is still lacking. 

S. Lomholt (Dermat. Wchnschr, 101 : 
817 (July 6) 1935) uses the esters of 
chaulmoogra and hydnocarpus oil for 
the treatment of lupus erythematosus. 
The drug is given either intravenously 
in doses of from 1 to 2 c.c. (% dram) 
in 9 c.c. (2^4 drams) of an 8 per cent, 
solution of alcohol or intramuscularly in 
doses of from 1 to 2 c.c. to % 

dram) with a proprietary brand of ethyl 
aminobenzoate, either daily or several 
times a week. Intravenous injections 
frequently cause brief periods of head- 
ache or dyspnea and occasionally a rise 
in temperature. An average of 20 injec- 
tions is given. Of the 31 cases treated, 
11 were cured. 

LUPUS VULGARIS. — Treaf- 
ment. — The results of a new method 
of treatment by intradermal injection of 
phenylethyl hydnocarpate, employed 
in 1 1 cases of lupus vulgaris, are reported 
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by X. Burgess (Brit. IM. J. 2:835 
(Nov. 2) 1935). The size of the injec- 
tion varies according to the size and 
number of the nodules to be infiltrated. 
In cases from 1 to 5, the average num- 
ber of treatments necessary to clear up 
the affected areas was between 8 and 9. 
In case 3 , “patch 1” was clear, except 
at one edge, after one treatment, while 
half of “patch 4 ” was clear after two 
treatments. In case 9, the nodules that 
remained after treatment with ultraviolet 
rays cleared up after one injection, 
while in case 11 the lesions in the nasal 
mucosa cleared up after 6 injections. 
Cases 6, 7, 8, and 10 are still under 
treatment. In case 6, treatment was 
somewhat irregular, and on one occa- 
sion there was a rather severe local 
reaction. A similar reaction, but more 
intense, was observed in case 9, in which 
only one injection was given. In case 9, 
no lupus nodules were visible when the 
reaction had subsided. In the remain- 
ing cases the induration was relieved in 
a few days. Less improvement has been 
noted in case 6 than in the other in- 
stances. Case 10 is of interest in view 
of Muende’s failure to obtain good re- 
sults in children with creosoted moogrol. 
This case has only just come under 
treatment, but the reaction following 
the first injection is comparable with 
that seen in adults. Cases 5 and 11 show 
the value of the treatment affecting the 
mucous membranes. The cases still 
under treatment are making satisfac- 
tory progress. 

The advantages of this method of 
treatment are that ( 1 ) comparatively 
little pain is experienced by the patient; 
(2) the treatment sessions are of short 
duration; (3) the technic of treatment 
is simple ; and (4) after treatment very 
little scarring is present, the skin being 
quite supple. The results so far obtained 
indicate that ■ the method is worthy of 
a more extensive trial. 


E. Scolari (Gior. ital. di Dermat. e 
sif. 76:665 (June) 1935) found that 
although Sauerbruch - H ermannsdor f er - 
Gerson diet influenced the majority of 
cases of lupus favorably, in no single 
case was a complete definite cure ob- 
tained by the diet alone. In the early 
stages of the treatment an increased 
circulatory activity was observed in the 
diseased areas. By the capillaroscope 
and by electrothermometry it was found 
that there was both an increased quan- 
tity of blood passing through the vessels 
and an actual new formation of vessels. 
In the Milan Clinique cases treated by 
the diet seldom did badly. In one case 
a quiescent lung lesion again became 
active, and in another a lymphatic 
spread occurred. No cases of tubercu- 
lides, necrosis of foci or general miliary 
tuberculosis were seen as have been re- 
ported in other clinics. Cases treated 
with gold injections or tuberculin 
simultaneously with the diet improved 
more quickly than those treated by the 
diet alone. Finsen light treatment and 
chemical caustics were found very help- 
ful in the later stages in healing isolated 
nodules. For comparison, nontubercu- 
lous conditions were also treated with 
the diet. The best results were obtained 
in conditions associated with edema and 
sweating, such as in the erythrodermias. 
Incomplete or negative results were ob- 
tained in psoriasis and lichen. Lupus 
erythematosus was helped by the diet 
treatment. The mechanism of the ac- 
tion of the diet is still obscure. The 
author believes that the good results are 
due to an increase of the defense mech- 
anism due to a focal reaction in the 
lesion. Cases which give a marked 
tuberculin reaction do best on the diet. 
There were also signs of an increased 
activity of the reticulo-endothelial sys- 
tem when the diet was given, and it is 
suggested that vitamins may play a part 
in the results. 



PELLAGRA. 


S25 


PELLAGRA. — Basing their work 
on the existence of an intrinsic deficiency 
in pellagra, V. P. Sydenstricker, E. S. 
Armstrong, C. J. Derrick and P, S. 
Kemp (Am. J. M. Sci. 192:1 (July) 
1936), in imitation of the investigation 
of Castle and his associates on perni- 
cious anemia, tried the efficacy of nor- 
mal gastric juice in the treatment of 
pellagra in typically advanced cases. 
Recent alcoholism and obstructive lesions 
of the gastrointestinal tract were absent. 
Gastric juice was obtained from normal 
medical students and from patients with 
no gastrointestinal .disease. To obviate 
the probability of increased gastric 
digestion of food, all doses of gastric 
juice were administered 4 hours after 
the evening meal. 

Six cases of pellagra were treated 
with gastric juice in varying amounts 
given over periods of 10 to 49 days. 
In one instance, ground raw beef was 
incubated with the gastric juice and the 
predigested beef administered daily for 
10 days. Three cases of severe pellagra 
improved more rapidly than experience 
would have led the investigators to 
expect even when optimum diet fortified 
with vitamin B 2 is administered. One 
case of moderately severe pellagra im- 
proved rapidly and was in complete re- 
mission after 23 days. One case of 
extremely severe febrile comatose pel- 
lagra survived for 51 days with the 
administration of gastric juice. All pa- 
tients except one were fed a pellagra- 
producing diet. 

The results obtained by administra- 
tion of gastric juice to a small number 
of pellagrins maintained on pellagra- 
producing diet would indicate that un- 
usually rapid recovery may take place 
under this treatment. 

PEMPHIGUS.— Etiology.— In an 

attempt to prove the identity of these 
dermatoses with the group of diseases 


caused b%' an invisible \'irus, E. Urbach 
and S. Wolfram, of Vienna (Arch. 
Dermat. and Syph. 33:788 (May) 
1936), obtained material from 34 pa- 
tients with pemphigus and dermatitis 
herpetiformis. Animals inoculated sub- 
durally with blister fluid exhibited signs 
of the disease in 91.8 per cent, of cases 
of pemphigus, 100 per cent, of cases of 
localized pemphigus, and 70 per cent, 
of cases of dermatitis herpetiformis. 
The histologic changes registered in the 
brain substance of the experimentally 
infected rabbits were always those of 
meningoencephalomyelitis. Animals in- 
oculated with virus from patients with 
pemphigus showed the same symptoms 
as those into which material from pa- 
tients with dermatitis herpetiformis had 
been introduced. Just as the course of 
dermatitis herpetiformis is milder in 
human beings, so in animals it is char- 
acterized by lesser morbidity and mor- 
tality. The symptoms point unreservedly 
to one and the same pathogenic agent 
as responsible for both pemphigus and 
dermatitis herpetiformis. The symptoms 
and histologic changes observed in pas- 
sage animals correspond exactly to those 
occurring in animals infected directly 
with human virus. Since microscopic 
and cultural studies gave invariably 
negative results, it must be assumed 
that an invisible virus, necessarily fil- 
trable, is being dealt with because the 
transfer of the infection from the 
human being to animals and its further 
passage through animals was successful 
with filtered material. 

The involvement of the central nerv- 
ous system was marked in all animals 
infected with material obtained from 
patients with pemphigus in the florid 
stage. The picture composed by the 
symptoms and the histologic changes in 
the central nervous system closely re- 
sembles that produced in animals by the 
virus of herpes. Attempts to secure 
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crossed immunity between pemphigus 
and herpes failed, while animals which 
recovered from an attack of pemphigus 
usually displayed an immunity to rein- 
fection with pemphigus. The supposi- 
tion that pemphigus is caused by a virus 
is further strengthened by the results of 
inoculations of animals with material 
obtained from the two patients at 
necrops}'. Passage through animals was 
successful in both cases ; the material 
used consisted of filtrates of normal and 
diseased skin, spleen and lymph nodes. 
By serologic tests it was possible to 
demonstrate that the disease manifested 
by the experimental animals was the 
same as pemphigus in human beings. 

PSORIASIS. — Pathogenesis and 
Treatment . — It is believed by O. Grutz 
that psoriasis is caused by a disturbance 
in the fat metabolism and that it can be 
counteracted by a diet deficient in fat. 
The following foods should be avoided : 
bacon, lard, butter, cream, oil, pork, 
mutton, goose, duck, herring, salmon, 
carp, fish roe, egg yolks. Cakes and 
other baked foods containing fats must 
likewise be avoided. Permitted are lean 
meats, fish with a low fat content, soups 
and vegetables, provided they have been 
prepared without fat, fruits and berries, 
preserves, fruit juices, and various 
breads that have been prepared with- 
out fat. On such a diet, obese patients 
with psoriasis frequently lose weight, 
while patients of normal weight do not, 
provided their calorie requirements are 
adequately supplied in the form of car- 
bohydrates and proteins. Emaciated 
persons with psoriasis have even been 
known to gain in weight under the influ- 
ence of the fat deficient diet. 

The author discusses the possibility 
that just as the carbohydrate tolerance 
differs in diabetic patients, there may 
be a difference in the fat tolerance of 
psoriatic patients. On the basis of clini- 


cal manifestations this seems probable, 
for in some patients a slight reduction 
in the fat intake is effective, while in 
others a more strict regimen is neces- 
sary. Moreover, it is advisable to in- 
vestigate whether the fat synthesis is 
disturbed in psoriatic patients. The 
author reports that in some patients the 
results of the fat-deficient diet are 
noticeable after 2 or 3 weeks, while in 
others 6 weeks or even several months 
are necessary to reveal the effects. In 
some patients the psoriatic lesions spread 
in area but decrease in depth shortly 
after the onset of the treatment, and 
there may also be a temporary increase 
in scaling ; this should not, however, 
tempt the physician to interrupt the 
treatment, for this “becoming acute” is 
onl)^ temporary and the continuation of 
the diet will finally effect the complete 
disappearance of the lesions. 

Liver therapy is favorably regarded 
by T. Griineberg. Injections of liver 
extract are given every second day, and 
the patient takes liver by mouth in the 
form of either fresh liver or liver ex- 
tract. In psoriatic patients, liver therapy 
decreases the tendency to relapse, but 
it also influences the existing cutaneous 
manifestations. It appears that a better 
therapeutic effect is obtained if the pa- 
tient is exposed to the influence of 
light, but the exposure should not be 
too severe. In order to compensate for 
the deficiency of sunlight in the big city, 
particularly during the winter months, 
the patients were given quartz lamp 
irradiations ; the doses were smaller, 
however, than is usually the case, in 
order to avoid irritation. 

In spite of the fact that the liver 
therapy occasionally produces surpris- 
ingly good results, the author admits 
that, aside from a reduction in the 
tendency to relapse, it accomplishes, on 
the whole, no • more than the usual 
methods of treatment; for liver therapy 
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ma}’ fail as well as the othei treatments, 
and, as a rule, it does not make the ap- 
plication of ointments unnecessary. The 
mechanism of liver action, which may 
involve several components, is not yet 
clear, but it is possible that an increase 
in the sulphur or glutathione content of 
the skin is an essential factor. 

J. Griineberg (Miinchen. med. 
Wchnschr. 83:561 (Apr. 3) 1936) 

gives subcutaneous or intramuscular in- 
jections of from 2 to 6 c.c. (% to 1% 
drams) of adrenal cortex every day or 
every second day in the treatment of 
psoriasis. The dosage is determined by 
the severity of the case, and the dura- 
tion of the treatment by the rapidity 
with which the results become manifest. 
As a rule, it is necessary to continue 
the treatment for at least 5 or 6 weeks. 
Some improvement is usually noticeable 
long before this time. The administra- 
tion of the cortical extract is frequently 
inadequate for a complete cure and it 
is combined with local measures. The 
treatment is most effective in the form of 
psoriasis that is complicated by arthritic 
processes. The author believes that it 
should always be tried in these cases. 
Generalized psoriasis, likewise, responds 
favorably to the adrenal cortex treat- 
ment. Relapses are not prevented, how- 
ever, by this therapy, although pro- 
longed treatment may have a certain 
after-effect, particularly in the com- 
plicating articular processes. 

W. Lutz (Schweiz, med. Wchnschr. 
65:1169 (Dec. 7) 1935) believes that 
psoriasis is a metabolic problem. He 
reports 3 cases of psoriasis vulgaris in 
which he obtained favorable results with 
the oral administration of cevitamic 
acid. 

The acid was given in the form of 
tablets, each containing 0.05 Gms. (%, 
grain), and in the form of powders, 
each containing 0.25 Gms. (4 grains) 
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of cevitamic acid. The dose — 1 to 3 
tablets 4 times dailj". 

The cases responded favorably to 
treatment; the results, however, were 
not lasting and the author believes 
further therapeutic trials are justified. 

SCABIES. — Treatment. — Atten- 
tion is directed by G. V. Kulchar and W^. 
M. Meininger (Arch. Dermat- and Syph. 
34: 195 (Aug.) 1936) to a recent report 
by Ravaut and Mahieu, in which those 
authors described the successful treat- 
ment of scabies by the precipitation of 
colloidal sulphur on the skin through 
the interaction of sodium thiosulphate 
and an acid. The treatment is carried 
out as follows : The patient is directed 
to take a soap and water bath. After 
he is thoroughly dry, a 40 per cent, 
aqueous solution of sodium thio- 
sulphate is applied over the entire body, 
except the head and face ; particular 
attention is paid to the areas between 
the fingers, to the flexural surfaces of 
the wrists, and to the breasts, abdomen, 
buttocks, thighs, and external genitalia. 
Fifteen minutes later 4 per cent hydro- 
chloric acid is applied in a similar way, 
and 1 hour later the applications are 
repeated in the same order. The pro- 
cedure is repeated the next day; on the 
following day the patient again bathes 
and changes to fresh clothing. All bed 
linen, sleeping garments and clothing 
previously used are sterilized by boiling 
for 5 minutes. 

As the solutions are stable, they may 
be made up in large quantities and dis- 
pensed as needed. Four ounces (120 c.c.) 
of each solution is sufficient to carry 
out the treatment. 

The authors used sodium thiosulphate 
in treating 50 patients with scabetic in- 
festations of all degrees of severity. As 
a control, 50 patients were treated with 
an ointment prepared in the manner 
described by Greenwood. The conclu- 
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sion was reached that the precipitation 
of colloidal sulphur on the skin by the 
interaction of a 40 per cent, aqueous 
solution of sodium thiosulphate and a 
4 per cent, solution of hydrochloric acid 
provides a simple, effective and eco- 
nomical method of treating scabetic 
infestations. 

SCLERODERMA.— Treatment. 
— Believing that a relationship exists be- 
tween scleroderma and the different 
endocrine glands, E. L. Oliver and J. 
Lerman (Arch. Dermat. and Syph. 
34:469 (Sept.) 1936) treated a series 
of cases of scleroderma with daily in- 
jections of posterior pituitary. In 
most instances an ampoule of 1 c.c. 
(16 minims) of solution of posterior 
pituitary was given. The injections were 
continued for from a few weeks to a 
month at a time, followed by an interval 
of a month or more without treatment. 
Some of the patients were started on 
daily injections of 1 c.c. of pancreatic 
extract for a month as a control series. 
The clinical histories of 3 cases are re- 
ported, 1 each of the morphea, linear 
band, and diffuse types. They sum- 
marize their observations as follows : 
Twenty patients with scleroderma of 
different types were treated with daily 
injections of solution of posterior pitui- 
tary. In 3 cases of morphea, some or all 
of the lesions disappeared completely, 
leaving slight pigmentation. In the 
others, varying degrees of improvement 
were observed. In 2 cases of the band- 
like type improvement was marked. In 
a case in which the condition was as- 
sociated with a severe degree of hemi- 
atrophy of the face, improvement at 
first was considerable, but no further 
improvement was noted after the first 
few months. Naturally, the atrophy 
was unchanged. In 5 cases of sclero- 
dactylia associated with diffuse sclero- 
derma of the face and neck, marked 


improvement was noted in the face and 
neck, the skin becoming definitely softer. 
In the other 3 cases of a similar condi- 
tion, some improvement was noted. This 
improvement was manifested in several 
instances by ability to wrinkle the fore- 
head and disappearance of the mask- 
like expression characteristic of this con- 
dition. In one of these cases the skin 
of the neck became normal in appearance 
except for pigmentation. In 3 cases of 
sclerodactylia marked softening was 
noted in the skin of the hands as well 
as increased mobility and relief from 
pain. In 2 cases the improvement was 
so slight that treatment was discontinued. 

SEBACEOUS CYST.— S. Feld- 
man (Arch. Dermat. and Syph. 34:492 
(Sept.) 1936) reports a treatment for 
sebaceous cysts which has yielded uni- 
formly good results in the last 5 years, 
with less scar formation than usually 
results from surgical treatment. 

In dealing with an infected sebaceous 
cyst a large 18-gauge needle attached 
to a syringe is inserted into the cavity 
of the cyst at its most dependent posi- 
tion, and the pus is aspirated. Some- 
times it is necessary to withdraw the 
needle and express the contents of the 
cyst through the opening. After this, 
a needle attached to a syringe containing 
95 per cent, alcohol is reinserted through 
the same puncture hole and enough 
alcohol is injected into the cavity of 
the cyst to produce slight tension, with 
blanching of the skin. This causes a 
mild burning sensation, which wears off 
in a few minutes. The needle is then 
withdi-awn and the fluid is again re- 
moved by means of gentle pressure. 
This process may be repeated several 
times, until practically a clean fluid 
returns. A drain made of several 
strands of horsehair or of chromic cat- 
gut is inserted into the opening and 
a dressing is applied. This is allowed 
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to remain for about 3 days. The drain 
is then removed, the cavity emptied, and 
alcohol is again injected. 

In the case of a small cyst, when the 
dressing is removed after a few days, 
the drain will usually be found on the 
dressing and the cavity will be practically 
or entirely closed. For a larger cyst, 
the process may have to be repeated 
several times until the desired result is 
obtained. Occasionally the entire capsule 
of the cyst will present itself at the open- 
ing and will lend itself to removal 
through the opening by means of 
forceps ; or the opening may have to be 
slightly enlarged if the capsule happens 
to be thick and hard. The result, how- 
ever, is uniformly good and the scar is 
hardly preceptible. 

When the cyst is not infected and the 
contents are firm, alcohol is injected 
into the cavity of the cyst under sufficient 
pressure to produce a mild blanching 
of the overlying skin, and the needle is 
withdrawn, allowing the alcohol to re- 
main. The slight pain which results 
wears off in a few minutes. The result 
of this treatment is that the firm material 
within the cavity of the cyst becomes 
softened sufficiently after a few days 
so that it can be expressed through 
the opening. A small cyst may become 
sclerosed after one injection. In larger 
cysts another and even a third injection 
may be needed to liquefy the contents 
of the cyst sufficiently to permit of its 
removal through the needle puncture. 
After this procedure, the lesion is treated 
in the same manner as an infected cyst. 

Pus cavities in cases of acne con- 
globata have been treated by this method, 
and while it was possible to effect heal- 
ing, scarring could not always be avoided, 

SKIN DISEASE.— Treatment.— 
E. Davis (Brit. J. Dermat. 48:491 
(Oct.) 1936) suggests that charcoal 
should be used intravenously only on 


those selected cases which have previ- 
ously proved resistant to all forms of 
therapy or were obviously doing badly 
on the usual treatment. 

Charcoals of different absorptive 
powers have been studied, wood char- 
coals compared with animal charcoals, 
and the influence of the fluid in which 
the charcoal was suspended has been 
assessed. The average size of the parti- 
cles of the charcoals used was 1-4. The 
charcoal was made up in fresh 2 per cent, 
sterile suspensions in distilled water, 
saline or gum-saline. 

Some preliminary animal experiments 
were carried out in conjunction with 
S. L. Prescott in Prof. Macdonald’s 
laboratory at Manchester University. It 
was found that charcoal could be g^ven 
intravenously without harm to cats, in 
doses (per kilo.) much greater than 
those contemplated clinically. Charcoal 
was then cautiously injected to con- 
valescent and healthy subjects (includ- 
ing the author), without ill effect. Sub- 
sequently, more than 800 intravenous 
injections were given to 330 patients. 

No essential difference was noticed 
between wood and animal charcoals. 
Charcoal intravenously acted in much 
the same way on all afebrile individuals, 
whether they were diseased, convalescent 
or healthy. In general, the effect of 
charcoal suspended in gum-saline and 
injected in doses of 4.0 to 5.0 c.c (1 to 
134 drams) into afebrile subjects was 
to cause a rise in temperature, pulse 
and respiration, beginning in 3 hours, 
reaching a maximum about the fifth 
hour, and subsiding at the eighth hour. 
The average increase in temperature 
was 3° F., and in pulse and respiration 
25 per cent. In addition, subjective re- 
actions of varying degree, from mild 
to severe, usually accompanied the 
temperature, pulse and respiratory 
change. Summing the symptoms of all 
the patients, there were noted headache. 
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dizziness, malaise, nausea, backache, 
pain in the chest and limbs, chills and 
rigors ; and infrequently, sore throat, 
coryza and herpes. Occasionally there 
was no subjective response or tempera- 
ture, pulse and respiratory response, or 
no apparent response whatever. 

It must be pointed out that whereas 
charcoal in gum-saline produced the 
above general response in 90 per cent, of 
cases, charcoal in distilled water or 
saline gave the response in only 30 per 
cent, of cases, and further, any response 
was usually feeble. Control injections 
of gum-saline gave rise to no reaction. 

A certain minimum dose of charcoal, 
usually about 4.0 c.c. (1 dram), must 
be given to produce the general response 
described. Smaller doses gave rise to 
feeble effects, or no apparent effect. The 
same dose of charcoal, repeated at in- 
tervals of 24 to 48 hours, tends to evoke 
a diminished reaction. The effect of the 
first injection could often be maintained 
or exceeded by increasing subsequent 
doses by 0.5 c.c. (8 minims). 

In 6 cases out of 330, intravenous 
charcoal, either animal or wood, was 
followed by immediate collapse and a 
shock-like reaction. Within 2 minutes 
of injection the patient showed cyanosis, 
dyspnea, coma, prostration, vomiting, 
feeble pulse and incontinence. Recovery 
began in each case within 5 minutes, 
and was complete in 12 hours. Collapse 
occurred only in very feeble patients 
or with high doses of charcoal. One 
of these patients was an asthmatic. 

The dosage of charcoal recommended 
is as follows: For an adult, treatment 
should begin with 4.0 c.c. (1 dram) of 
a 2 per cent, suspension in distilled water 
or gum-saline. (Children tolerate char- 
coal well in doses of 2 to 3 c.c. — % to 
%, dram). Each successive dose should 
be increased by O.S c.c. (8 minims) and 
given at intervals of 24 to 48 hours. 
Charcoal should be continued until re- 


covery seems established, and repeated, 
should there be signs of a relapse, or 
if recovery becomes sluggish. Charcoal 
is contraindicated in very debilitated 
patients. A collapse reaction contra- 
indicates further charcoal, and doses of 
8.0 c.c. (2 drams) or more should be 
given with caution if at all. Charcoal 
injections should preferably be given 
with the patient in bed, although they 
have been given without ill-effect in 
selected ambulatory patients. It is ad- 
visable to lubricate the syringe and 
needle with vaseline or glycerin to 
ensure ease of injection of the charcoal. 
If 4 injections have been given without 
benefit, it is unlikely that charcoal will 
be of use. 

Summary. — 1. The effects of charcoal, 
administered intravenously, have been 
studied. Over 800 injections have been 
given to 330 patients. 

2. Intravenous charcoal injections 
given to afebrile individuals often caused 
an elevation of pulse, temperature and 
respiration, which may be associated 
with chills and rigoi's. 

3. Fifty severe skin cases were 
treated with intravenous charcoal injec- 
tions, and the results suggest that char- 
coal is worthy of trial in the therapy of 
skin diseases. 

SNAKE BITE.— Treatment. — In 
a ]:)apcr read before the Scientific Meet- 
ing of the Allegheny County Medical 
Society of Pennsylvania, by A. Atkinson 
(Pittsburgh Med. Bull. 25:493 (June 
6) 1936) he stated that there are 3 
species of poisonous snakes in the natural 
fauna of Western Pennsylvania. 

Our native species in the order of their 
numerical occurrence are : the copper- 
head ; the banded or mountain rattle- 
snake ; and the swamp rattlesnake. They 
all belong to the pit-viper group, which 
is chai'acterized by a prominent pit or 
blind opening between the eye and the 



SNAKE BITE. 


831 


nostril, and two long, curved, hollow 
teeth on the superior maxillar 3 ' bone that 
are capable of being erected when the 
mouth is opened widely. These teeth are 
connected with the poison glands b\’- a 
closed duct, and when the snake strikes, 
the poison is forced through the canal 
of the hollow tooth bj’ the contraction of 
the muscle. The poison is expelled at 
the point of deepest penetration of the 
tooth, an important point in the treat- 
ment of these wounds. 

The mortality of snake bite in Pennsyl- 
vania is about 3 per cent. 

The treatment of snake bite is es- 
sentially that of any poisoned wound: 
free incision, evacuation of poison, 
and drainage, with special consideration 
of the physiological action of the poison 
concerned. 

In the pit-vipers there are 2 distinct 
poisons in the venom. (1) The neuro- 
toxic element is present in only small 
amounts in this class of snakes ; it acts 
on the central nervous system, and if 
present in sufficient amount will cause 
death by respiratory failure. (2) The 
hemorrhagic element, which predomin- 
ates in this group, attacks the vessel 
walls and allows the escape of red 
corpuscles into the tissues near the point 
of the wound, and later on in various 
parts of the body. This hemorrhagic 
element, by destroying the walls of the 
small vessels, keeps the poison from 
being carried away by the blood stream 
unless, as rarely happens, the fangs 
penetrate a large vessel. 

The toxic elements are moved from 
the site of the bite through the lymph 
channels. This permits of successfully 
treating these wounds by multiple punc- 
ture and various forms of suction. 

Each time the snake strikes the victim 
directly it will leave 2 punctured wounds 
% to 1 inch apart, depending on the 
size of the snake. If he strikes obliquely 
or if one fang is broken off, there may 


be only 1 wound. These wounds are 
easih- seen, bleed slightly, and after a 
few minutes are surrounded b\’ an 
inflamed area. A band should be 
applied at a convenient point between the 
wound and the heart (usualh’ the knee 
or elbow) tighth* enough to shut oft 
the superficial venous circulation, but 
not the arterial circulation. The surface 
of the limb should be washed with 
alcohol or other antiseptic. .A. cruciform 
incision should be made through each 
of the wounds, cutting % inch long and 
% inch deep. This should alwaj'S be 
made deep enough, as the poison lies at 
the bottom of the wound, and it is an 
easj' matter to take care of the wound 
after getting rid of the poison. W ith 
the tourniquet in position, such a wound 
will bleed freeh’, and often the amber- 
colored poison ma}' be seen to come out 
when the cut is made. This bleeding 
should be encouraged b 3 ’ suction, using 
one of the commercial suction cups if 
at hand. If not, suction b 3 ’ the lips may 
be used, which is a very efficient method. 
There is no reason to fear that the poison 
will get into carious teeth or slight mouth 
abrasions, and any small amount 
swallowed will prompth’- be destro 3 ’-ed 
by the gastric fluid. 

This should be done at the earliest 
minute possible, but even if the patient 
is not seen until as much as 24 hours 
has elapsed, it should be done thoroughly. 
The more venom extracted in this 
manner, the better the results obtained. 
In 20 minutes the band is removed and 
replaced lightly about 5 or 6 inches 
above the woimd, just tightly enough 
to obstruct lymphatic flow and not blood 
circulation, as in the group of snakes 
being dealt with the poison is spread by 
the lymphatics. A ring of incisions 
should be made around the woimds about 
2 inches from the fang marks; these 
incisions should be % inch deep, 1 inch 
apart; if not seen before inflammatory 
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swelling’ has occurred another series of 
cuts should be made at the edge of the 
swollen area. Plenty of cuts for extrac- 
tion of poison should be made ; in severe 
cases 50 to 100 incisions are none too 
many. 

Suction cups should be used on the 
cuts for 20 minutes of each hour. When 
the suction cups are not in position, 
the region of the -wounds should be kept 
covered by a hot boric acid or hot 
magnesium sulphate pack to promote 
drainage, leaving the lightly applied 
band in position all the time. This 
should be kept up in all cases for 24 
hours and in severe cases until recovery 
or death. 

If antivenin (cortalus neoartica) 
is available, not less than 4 syringes of 
10 c.c. each should be given by multiple 
injections around the wounds and at 
numerous points throughout the swollen 
area. Less than 40 c.c. are of little 
benefit and in bites of the large western 
and southern species, 60 to 100 c.c. 
should be used. Antivenin should not 
be used during the first 2 hours, and 
after using it suction should be dis- 
continued for a period of 2 hours. If 
the victim becomes toxic at any time, 
blood transfusion of suitably typed 
blood may be given and also 1,000 c.c. 
(1 quart) of 10 per cent, glucose solu- 
tion at 6-hour intervals. ' 

Snake bite is always an emergency 
and must be treated as such, and the 
best must be made of such equipment 
as may be at hand. Too much attention 
need not be given to the knife ; any sharp 
knife will do — scalpel, razor blade, or 
pocket knife. A handkerchief, rope, 
twine, or strips of clothing will do for 
a tourniquet. Use an antiseptic solution 
if at hand, but if none is available, cut 
at once; the motto in the field is “get 
that poison out.” After a house or 
hospital is reached, the aseptic technic 
may be used and any infection overcome 


that may have occurred in the field. In 
2 cases treated during the past year, 
the writer used leeches instead of suc- 
tion cups, and they served the purpose 
very well. 

The injection of any substance into the 
tissues around the bite (except anti- 
venin) is not justified by present knowl- 
edge. Potassium permanganate, phenol, 
formaldehyde, and picric acid solutions 
used in this manner do no good and 
increase the danger of necrosis and 
gangrene. 

SPIDER BITE (ARACHNID- 
ISM). — Diagnosis. — G. Walsh and A. 
S. Hargis (South. Med. and Surg. 97; 
673 (Dec.) 1935) report a series of 12 
cases of spider bite observed during the 
past two years. 

Professional interest has directed it- 
self in two ways : ( 1 ) in an attempt to 
discover an adequate form of treatment, 
which would relieve the terrific pain and 
the mental anxiety and prostration fol- 
lowing the accident; and, (2) what is 
probably more important, to learn the 
symptoms following a spider bite in their 
variety of forms, so that patients who 
have suffered from this type of injury 
will not be subjected to needless surgery. 

Surgical procedures on patients suf- 
fering from spider bites are fairly com- 
mon in sections of the country where 
this accident is of frequent occurrence. 
One case has been reported in which 
laparotomy was performed because the 
physician could not believe that the 
symptoms from which the patient was 
suffering could have resulted from a 
spider’s bite. This type of mistake will 
occur until the profession has been 
thoroughly informed concerning the 
subjective and objective symptoms which 
the bite of a spider produces. 

The history of these cases may be of 
the utmost value or it may be valueless 
and misleading. There should be very 
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little difficulty in the diagnosis, with the 
history of genital bite, particularly while 
using an outdoor toilet. Of the 29 cases 
previously reported, 20 were bitten on 
the genitalia. 

A bite from this insect produces not 
only intense and lasting pain, but also, 
in some cases, a mental condition similar 
to that induced by certain drugs, a 
marked impairment of the patient’s 
knowledge of time and place, and of his 
judgment as to his requirements and 
needs. The pain is so intense that the 
individual is concerned only with some- 
thing that will mitigate his suffering. 
The physician must, therefore, be pre- 
pared to diagnose cases of araclmidism 
without any history at all. Genital bites 
are received most frequently early in 
the morning, when the patient first visits 
the outdoor toilet. However, several of 
the reported cases were bitten just after 
dark in the same manner. Children at 
play are more apt to receive their bites 
during daylight hours. 

On several occasions the writers ob- 
served a certain rh 3 rthm in the pain 
which comes and goes with a stated 
periodicity. The patient will cry out, 
twist and turn violently on the bed, and 
then will relax temporarily, with periods 
of comparative comfort. This periodicity 
may be so marked as to suggest major 
hysteria. The pain may be widely dis- 
seminated ; it may occur not only in the 
abdomen, but also in the thighs and 
chest. This wide distribution of pain 
is of first assistance in ruling out 
perforated gastric or duodenal ulcers. 
It should be remembered, however, that 
abdominal rigidity may be first to de- 
velop, and may be the only rigidity 
present when the patient is first seen. 
Search for rigidity in the lumbar muscles 
and the thigh muscles is most helpful 
in solving the problem of a presumed 
spider bite. 


The suddenness with which the symp- 
toms appear in an individual who has 
been in perfect health is an aid in arriv- 
ing at a correct diagnosis. 

"Treatment . — In a number of in- 
stances the intravenous medication of 
glucose has given quick and permanent 
relief. The intravenous use of mag- 
nesium sulphate has also been satis- 
factorily reported. The use of a hot tub- 
bath frequently repeated, is one of the 
most helpful procedures in the treatment 
of spider bites. Morphine and the 
barbiturates are necessary to control 
the pain. 

VERRUGA- — Treatment. — A 1.5 
per cent, solution of bismuth sodium 
tartrate has been used by H. Shellow 
in the treatment of 97 lesions of various 
types of verruca occurring in 73 patients. 
The skin about the lesion is prepared 
by washing with soap and water ; iodine 
and alcohol are then applied. A fine 
hypodermic needle is used to pierce 
the skin just outside the zone of hyper- 
keratosis and directed downward and 
inward toward the base of the verruca 
at the most active point, the end of the 
needle remaining just above the corium. 
From % to 2 minims (0.03 to 0.12 c.c.) 
of bismuth sodium tartrate solution is 
injected, according to the size of the 
lesion. In from 1 to 3 days after the 
injection a dark hemorrhagic area ap- 
pears, visible through the keratotic sur- 
face. This denotes that the drug has 
taken effect. In the markedly keratotic 
hard type of ordinary verruca vulgaris, 
this phenomenon may not always be 
seen. In most cases, from 1 to 3 days 
after the first injection there has been 
either a complete cessation or a marked 
diminution of pain. The peripheral red- 
ness that so often accompanies the pain- 
ful verruca disappears in from 2 to 7 
days. All papillomatous lesions flatten 
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out decidedly after the first injection, 
and in the plantar or palmar types, the 
surface becomes smoother. If within 7 
to 14 da.ys following the appearance of 
the hemorrhagic center, the top of the 
verruca has not come off or the central 
portion has not fallen out, the keratotic 
tissue may be removed to determine 
whether any activity is still present Jn 
most instances, after a lapse of from 
14 to 17 days following the initial in- 
jection, the removal of this hemorrhagic 
keratotic center reveals an underljdng 
normal appearing epidermis. If after 2 
weeks of further observation citi active 
verrucous tissue is seen, the lesion may 
be reinjected. Of the 97 lesions, most 
of which had been treated previously 
by other measures, 89 were cured, S im- 
proved, and 3 showed no improvement. 


In 67 cases the lesions were f>£ the pain- 
ful palmar or plantar variety, and 18 
were of the verruca vulgaris type occur- 
ring on ftu" dorsum of the hands or feet. 

VIXILIGO. — A 10 per cent, alco- 
holic solution, of oil o£ bergamot is 
recommended by M. H. Cohen in the 
treatment of vitiligo. The affected areas 
are treated twice a week. The lesions are 
painted with the oil of bergamot solution 
and then followed by use of the ultra- 
violet radiation for a period of from 
3 to 5 minutes. An intravenous injec- 
tion of gold sodium thiosulphate 
(0.1 Cm. ~ gx"ains) is given once a 
week. 

Improvement is seen to occur within 
2 weeks and in 6 weeks many lesions 
will have entirely disappeared. 



RADIOLOGY 

By Robert Shoemaker, 3ri>, M.D. 


X-RAYS. — X-RAY DIAG- 
NOSIS- — X-ray Pelvimetry and Fetal 
Cephalometry. — R. P. Ball (Surg. 
Gynec. and Obst. 62: 798 (May) 1936) 
gives in detail his technic for determining 
from 2 K-ray films of the pelvis of a 
pregnant woman the volume of the fetal 


able increase predicted by use of the 
graph (Fig. 1). In case of marked dis- 
proportion of head and birth canal a 
second x-ray examination may be de- 
sirable to ascertain if volumetric increase 
of head is beyond normal limits. In cases 
in which the fetal head volume was 150 



Fig*. 1 Graph showing absolute rate of increase in volume of fetal head in ufero, 

(Ball ; Surg. Gynec. and Obst.) 


head and the volume of a sphere which 
will just pass through the smallest diani- 
eter of the birth canal. The difference 
between these two volumes is a measure 
of the amount of molding of the fetal 
head which will be required during de- 
livery. If the volume of the fetal head 
is determined 10 weeks before term, it 
may be compare’d with, the normal si^e of 
the fetal head at this period and its prob- 


milliliters more than the volume of a 
sphere which would just pass through 
the true conjugate diameter, there has 
been a fetal mortality rate of 80 per cent., 
during spontaneous labor. 

The author has classified the pelves^ 
which he has measured from x-ray films 
in 3 types according to the ratio — true 

COISTJUGATE DIAMETER, BIISCHIAL SPIISTE. 
DIAMETER. 
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Table I 


Incidence of Type Pelves Classified According to the Pelvis Index — See Fig. 2 


Type 

of 

pelvis 

White 

Negro 

Total 

Total 

Cases 

Incidence 
per cent. 

Cases 

Incidence 
per cent. 

Cases 

Incidence 
per cent . 

Index one plus 

56 

40 

14 

22 

70 

35 

Index one minus . . . . 

32 

20 

18 

30 

50 

25 

Index one 

50 

40 

30 

48 

80 

40 

Total 

138 


62 


200 



Type I, the true conjugate diameter is 
greater than the biischial spine diameter 
so the ratio is greater than I. The au- 
thor calls this Index I plus. 

Type II, the true conjugate diameter 
is less than the biischial spine diameter 
so the ratio is less than I. This is called 
Index I minus. 

Type III, the true conjugate diameter 
is equal to the biischial spine diameter 
so the ratio is equal to I. This is called 
Index I. 

Table I shows the incidence of these 
three types of pelves in a series of 200 
white and negro women which he meas- 
ured by his method of x-ray pelvimetry. 
The 3 types of pelves are shown graph- 
ically in Fig. 2. 

The two x-ray films which the author 
uses for making his measurements are a 
true anteroposterior with the patient su- 
pine upon the table and the anode of the 


tube exactly 30 inches from the film, 
and a true lateral position with the pa- 
tient lying on her right side on the table 
with the anode-film distance 30 inches. 
In cases of presentation other than 
cephalic, 2 additional films are required, 
with the central ray passing directly 
through the fetal head, and the woman 
in the same positions as above. 

The volume of the fetal head is de- 
termined by measuring the circumfer- 
ence of the shadow of the fetal head on 
both the A. P. and the lateral films. 
The author had devised a clever modifi- 
cation of a map-measurer or planimeter 
for this purpose. This is shown in 
Figs. 3 and 4 and has been named the 
pelzncephalometer. 

The use of the pelvicephalometer is 
described by the author as follows : 
“When an x-ray exposure is made the 
roentgenographic image naturally shows 



Fig. 2. Schem^ic drawing of ■lyp.es of pelves classified by measuring true conjugate and 
biischial spine diameters. (Ball : Surg. Gynec. and Obst.) 
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a certain degree o£ enlargement, depend- 
ing upon the distances of the object 
from the film and from the anode. In 
the diagram. Fig. 5, X represents the 
anode; AB, the object; CD the film; 
X Z the anode film distance ; and X Y 
the anode object distance. 


X 



Fig. S. 

(Ball. Surg., Gynec. and Obst.) 


The object A B will be registered upon 
the film as size C D ii the object film 
distance is Y Z and the anode film dis- 
tance is X Z ; or C ^ F -'.XZ-.XY. 

If one of the three variable factors — 
anode film distance, X Z — is made con- 
stant, a correction chart for the other 
two Y Z and C D can be plotted with 
rectangular or polar coordinates (Fig. 3). 

In this method, a 30-inch anode film 
distance is arbitrarily selected and the 
two other variables are corrected by 
means of the pelvicephalometer (Fig. 4). 
This instrument consists of a calculator 
(dial) to which is attached a pointer, 
A, connected to the rotor B, by a shaft 
and a gear so that the pointer always in- 
dicates the distance traveled by the rotor. 

The calculator (Fig. 3) is a circular 
rule obtained by the plotting of polar 
coordinates, the points being located ar- 
bitrarily. There are 60 cm. divisions 
on the perimeter of the calculator, and 
the subjacent radial curved lines are 


intersected by concentric circles which 
represent the object film distances in 
centimeters. 

The 2 tables on the calculator repre- 
sent in milliliters the volume of a sphere 
of a known circumference or diameter. 
These tables are used to compare the 
volume of the fetal head with the vol- 
ume capacity of a pelvic diameter. By 
this means the passenger to passage ratio 
can be expressed in similar units, and the 
amount of molding necessary for the 
head to pass through the pelvic diameter 
can be better visualized. 

When the roentgenographic image is 
measured and the object film distance is 
known, the pointer is retraced, by man- 
ipulating the rotor with the finger over 
the radial line subjacent to the centi- 
meter size until it rests over the point 
of intersection of the concentric circle 
and the subjacent line. 

Figures corresponding to the con- 
centric circles appear on the pointer, for 
convenience in locating the point of in- 
tersection. After the pointer is placed 
at the intersection, the corrected size is 
read from the figure in the outer row 
over which rosts the tip of the pointer. 
Hence, by the use of this instrument, a 
linear or spheroid roentgenographic im- 
age can be measured and its magnifica- 
tion corrected simply by shifting the 
pointer of the pelvicephalometer. The 
determination of the object film distance 
is described in the method of com- 
putation. 

Method of Computation. — The anteropos- 
terior and the lateral roentgenographs are 
placed before illuminators and the usual obser- 
vations regarding abnormalities, presentation 
of the fetus, type of pelvis, degree of engage- 
ment of fetal head, etc., noted. The circumfer- 
ence of the fetal skull as shown in the antero- 
posterior roentgenogram (Fig. 6) is measured 
by tracing the perimeter of the image as out- 
lined. . 

The pointer on the pelvicephalometer is set 
at zero and the rotor traced around the periph- 
ery of the skull image in a counterclockwise 
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direction. The distance from the fetal skull to tients were examined by external measure- 

the table top in the anteroposterior direction ments and compared with roentgenographic 

is determined by measuring on the lateral images of the pelvis. It was found that the 

roentgenograph (Fig. 6) the distance in centi- thickness of the soft tissue was about equal 

meters from the center of the fetal head to to the increase in size of the bone image 

the spine of the sacrum (K-M, Fig. 6), the on the roentgenogram (usual magnification). 



Fig. 6,— Anteroposterior and lateral roentgenograms of a near term pregnant woman with 
letris m cephalic presentation left occipito-anterior position. Outline of roentgenographic anatomy 
used to illustrate method of computing fetal cranium — smallest pelvic diameter ratio, (Ball: 
Surg., Gynec. and Obst.) 

line of measurement being the path of the Therefore, the distances A-B, C-D, K-M, and 
central ray when the anteroposterior roentgen- 0-P, in Fig. 6, were found *to be accurate 
ograph was exposed. The distance from the enough for clinical purposes to determine the 
table top to the film (Fig. 7) then must be distance of the object from the film when the 
added to determine the total distance from the table top to him distance was added to this 
fetal head to the him. measurement. 

The points A-B, C-D, K-M, and 0-P in The two measurements of the perimeter of 
Fig. 6 are arbitrarily selected after many pa- the fetal skull represent the circumferences of 
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a spheroid ; from them the mean circumference 
must be determined to calculate the volume of 
a sphere. After this circumference has been 
determined, 2 cm, are added to allow for the 
soft tissues of the scalp, which allowance has 
been found to be the average scalp thickness. 
The volume of the fetal head then is read from 
the outer table on the calculator — n^olume from 
circumjeren ce. 

Two pelvic diameters then are determined. 
The anteroposterior — ^true conjugate — is meas- 
ured in the lateral roentgenogram, WS in 
Fig, 6, by tracing the rotor of the pelviceph- 
alometer in a straight line from the antero- 


coccyx or lower sacrum, O-P in Fig. 6. The 
linear magnification then is corrected by the use 
of the calculator. 

The volume capacity of the pelvic diameter 
then is translated into a sphere of this diameter 
by reading the inner table on the calculator — 
volume from diameter. The broken circles in 
Fig. 6, graphically represent the midplane of 
this sphere. 

The author has published several case 
history reports with x-ray films and 
measurements. Fig. 8 is an example of 
one of these. 



Fig. 7. — Drawing illustrating roentgenographic magnification. (Ball : Surg., Gynec. and Obst.) 


superior border of the promontory of the 
sacrum to the posterior border of the sym-^ 
physis pubis. The posterior border of the 
symphysis pubis is recognized by the posterior 
cortex of the pubis. The correction for the 
object film distance of this diameter is made 
by measuring on the anteroposterior roentgen- 
ogram the distance from the symphysis pubis 
to the plane of the midline of the greater 
trochanter, C-D in Fig. 6. The correction is 
made on the calculator and the pelvic diameter 
is read. The other pelvic diameter, measured 
in a similar manner is the biischial spine 
diameter, E-H in Fig. 6. The object film 
distance of this plane is determined from the 
lateral roentgencgram by measuring from 
the ischial spine to the posterior border of the 


The author submits a graph (Fig. 9) 
from which the weight of a fetus in utero 
may be calculated from the measurement 
of the mean circumference of the fetal 
head. As there are rather large varia- 
tions from the average, this calculated 
body weight is only fairly reliable in 
normal cases. It might have some value 
in predicting the chances of survival 
of premature infants. 

Cholecystography. — R. McWhirter 
(Brit. J. Surg, 23:155 (July) 1935) 
gives in detail the technic employed at 
the Mayo Clinic in cholecystography. 
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Oral administration seems to give as 
good results as intravenous administra- 
tion, provided the technic is followed 
exactly. The dye must be given in suffi- 
cient quantity and in a readily absorb- 


The author has analyzed 732 cases 
seen at the Alayo Clinic in 1932 in 
which the cholecystographic findings 
were checked at operation. Gall-bladders 
reported as “poorly functioning” and 


Name 

Chart No. 

X-Ray No. 31^33 

Ageti€> White Weight 160 

Height Cravida 

'2, 1 

Last menstrual pencxj AAaH. IS , 1 Q34* 

Estimated date of confinement 

Dec~-24-.l<334 

1 1 



ROENTCENOGRAPHIC EXAMINATION 


Date 

PreMeniaUoa 

Po«. 

Type of 
Pelvu 

Circumference of Cranial SKuU 

A P, LaL Mean 

Pelmc Ihameters 

A P. Hiisehtal Ssnnes 

Vot Cap 
smaUeil 
peLdut. 

VoLoiUead 

Plus Scalp 

ApproA. 

yVmghl 

'Nzz\ 

L.O.A. 

1 + 

30,4- 

3J.S 

31 

\us 

10.6 

6(0 

600 

0 

7 

N 












POSTPARTUM DATA* BIRTH 

Dale 

Uaure Labor 

1st 2nd 3rd 

Type of 
Delivery 

Amount of 

Head Molding 

Circumferences 

S 0 ^ O.F. Mean 

Volume 

Sex 

Wayht 

'^*/35 

3 30' lO' 

Spont. 

Nonc 

31 33 32. 

5 SO 

F 

7-\ 


Fig, 8 — Illustrating case report of different positions of fetus. Shows accuracy and reliability 
of technic described, (Ball : Surg., Gynec. and Obst.) 


able form. It must not be given alone 
on an empty stomach, but along with 
fruit juices, preferably grape juice. Fats 
must not be taken either before or at 
the time of ingestion of the dye. 


“non functioning” were thus described in 
terms of the pathology found at opera- 
tion. Some of the cases proved that 
a cholecystogram might show apparently 
normal biliary function even when there 
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was extensive and serious disease of the 
liver. Also, a well filled gall-bladder 
and normal biliary function might be 
seen in cases of ulcer of the stomach and 
duodenum. On the other hand, delayed 
emptying of the gall-bladder did not 
necessarily indicate any diseased condi- 
tion. Calcified gall-stones are a more 
definite indication for operation than 
gall-stones which are not calcified. The 
evidence showed that only 1 per cent. 


with cystoscopic examination, observa- 
tion of excretion of indigocarmine from 
the two ureters, and retrograde pyelog- 
raphy. Excretory urography fails to give 
adequate information in the following 
conditions : 

1. When both kidneys are normal and 
excrete the dye so rapidly that shadows 
are not obtained. 

2. When there are such extensive de- 
structive changes in the renal paren- 



Fig. 9. — Graph showing average weight of newborn in relation to mean circumference in 
centimeters of fetal cranium. (Ball : Surg., Gynec. and Obst.) 


of cases of gall-stones have carcinoma of 
the gall-bladder. 

Urography . — In excretion urography, 
M. Swick states that the opaque sub- 
stances which have been used success- 
fully are iopax, skiodan, neoskiodan, 
and hippuran. Excretion urography has 
been of great help in establishing the 
diagnosis in many cases where retro- 
grade pyelography ha^ been contraindi- 
cated or difficult. 

In discussing the necessity for both 
excretory and retrograde urography 
under certain conditions, D. N. Eisen- 
drath (Brit. J. Urol. 7 : 124 (June) 
1935) cites cases to prove the necessity 
of supplementing excretory urography 


chyma that there is no excretion of the 
dye. 

3. When there is inhibition of renal 
function as the result of either acute 
blocking of the ureter or transitory par- 
alysis of the nerves of secretion due to 
acute hyperemia. 

As an example of the value of infor- 
mation obtained from as many methods 
as possible, the following case is re- 
ported : Excretory urography revealed 
hydronephrosis of the left kidney, but 
the relationship to the urinary tract of 
a shadow in the region of the kidney 
could not be determined by that method. 
A retrograde pyelogram showed that the 
cause of the hydronephrosis wa? a kink 
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in the ureter, and that the shadow was 
in the lowermost calyx of the kidney. 

Radiography of Soft Tissues . — 
Refinements of technic must be em- 
ployed in order to differentiate soft 
tissues. The first essential, according 
to J. R. Corty, is to use the lowest 
voltage which will give adequate pene- 
tration. Regions of the body as, for 
example, extremities, present 3 zones : 

( 1 ) Skin, superficial fat and fascia, very 
small vessels; (2) muscle structures, 
large vessels, nerves, and periosteum; 
(3) solid bone. 

Some of the uses of soft tissue roent- 
genography are in demonstrating the vas- 
cular system, soft tissue Honors, muscle 
groups, calcification within muscles, 
ruptured muscles, soft tissue injections 
(especially if presenting striking char- 
acteristics, as for example, gas gangrene') , 
hone-formmg tissues (^callus, inflamma- 
tory and malignant changes in perios- 
teum'), gall-bladder (cholecystography), 
masses in the abdomen, larynx (foreign 
bodies, tumors, etc.) 

Diseases and Injuries of Skull . — 
In reviewing the roentgenography of the 
skull, W. H. Coldwell pointed out that 
good x-ray films taken in standard posi- 
tions may be of great help to the physi- 
cian in the diagnosis of anencephaly, 
hydrocephalus, meningocele, microceph- 
aly and oxycephaly. Similarly, good 
films may help in establishing the diag- 
nosis in developmental as well as ac- 
quired bone conditions, such as cranio- 
tabes, rickets, osteitis deformans, osteitis 
fibrosa cystica, Paget’s disease, leontiasis 
ossium, multiple myelomatosis, periosti- 
tis, osteomyelitis, and syphilitic osteitis. 
Fractures of the skull may appear in 
the radiograph as linear cracks, depressed 
portions of the bone, or detached areas 
of bone. Primary neoplasms in the 
cranial bones are uncommon, but meta- 
stases are much more frequent, espe- 
cially from carcinoma of the breast and 


thyroid. The outline of the sella turcica 
is examined in suspected pituitary disease 
and the position of the pineal gland may 
help in locating cerebral tumors. Ven- 
triculography is an aid in the determina- 
tion of hydrocephalus and certain kinds 
of cerebral tumors. Lipiodol may be in- 
jected into various sinuses to demonstrate 
the presence of polypi and other protrud- 
ing masses. The commonest use of 
x-rays of the skull is in the examination 
of the mastoids and sinuses. 

Tumors of Bladder. — Pfahler and 
\'^astine advocate the emplo 3 TOent of 
p7iemnocystography in addition to cysto- 
scopic examination. Air is injected into 
the bladder prewous to taking x-raj^ 
pictures. By this means tumors of the 
bladder may be demonstrated. An in- 
crease or reduction in size maj’- be shown 
if the pneumocj'stography is done at 
intervals. 

Tumors of Kidney. — Nichols states 
that excretion urography has thrown an 
additional responsibility upon the roent- 
genologist, who now, in order to pass 
his judgment upon urograms, must be 
a good clinician and understand the func- 
tional activity of the kidneys. The 
urograms must be interpreted in com- 
parison with the normal in order to 
determine their degree of abnormality. 
Excretion urography is a valuable sup- 
plement to cystoscopy, catheterization of 
the ureters, and retrograde pyelography. 

In pnewnopyelography air is injected 
previous to roentgenography. The pelves 
and calices are thus rendered more trans- 
lucent. Calculi or tumors may thus be 
made to stand out in relief. 

In pyeloscopy preliminary excretory 
pyelography is done and then atropine 
is given in dosage large enough to relax 
the pelves of the kidneys so that they 
will distend as the urine accumulates in 
them. Another intravenous injection of 
dye is given and more roentgenograms 
are taken to ascertain if the distended 



844 


radiology. 


pelves can furnish more information 
than could be gained from the original 
urograms- 

Tumors of the kidney are grouped as 
follows: Hypernephroma, carcinoma and 
mixed tumors. Nichols uses Ewing’s 
classification of tumors of the renal 
pelvis: (1) papilloma, (2) papillary epi- 
thelioma, (3) alveolar carcinoma, (4) 
squamous cell carcinoma. 

Various lesions outside the kidney may 
press upon it and interfere with its 
function or may simply crowd it out of 
its normal position. 

X-RAY SICKNESS.— Three types 
of x-ray sickness are recognized by G. 
W. Holmes and G. T. Hunter: (o) 
toxic sickness, (&) pyschic sickness, (c) 
true x-ray sickness. Toxic sickness may 
be due to failure of the liver to detoxify 
the split proteins resulting from irradia- 
tion. The prevention of this type of sick- 
ness consists in the avoidance o£ large 
amounts of irradiation at any one 
time. Its treatment consists in the stimu- 
lation of elimination, increase in fluid 
intake, rest, and in some cases, intra- 
venous injection of glucose solution. 

Psychic sickness does not vary in 
direct ratio to the dosage of irradiation 
and is most common in high-stJrung 
nervous individuals. 

True x-ray sickness is treated on the 
assumption that temporary disturbance 
of the liver function is the underlying 
cause. A high carbohydrate diet with 
adequate fluid intake is prescribed. 
Candy and fruit juices sweetened with 
extra amounts of lactose may be given 
between meals. If patients are unable 
to take enough food by mouth, glucose 
may be given intravenously, 1500 c.c. 
of a 5 per cent, solution twice a day. 

X-RAY INJURIES TO SKIN.— 
Radiologists, in general, believe that 
there is no such thing as idiosyncrasy 
to x-rays, but normal healthy skin in 
different individuals may vary 10 to 15 


per cent., according to G. S. Zugsmith. 
Injured skin is more sensitive than 
normal skin and the same may be true 
of the skin in individuals with syphilis, 
Bright’s disease and other toxic con- 
ditions. Certain chemicals on the skin 
increase its sensitivity, among which 
may be mentioned iodine, scarlet R, 
mercury, pyrogallic acid, cantharides, 
resorcin, betanaphthol, tar, iodoform, 
sulphur and salicylic acid. Areas of in- 
creased heat and moisture, such as the 
axilla, groin, perineum, and fatty folds 
of the obese, are more sensitive than dry 
areas. The most susceptible type of 
individual is the one with fair and ruddy 
complexion, red hair and a thin skin. 

There are 3 degrees of x-ray cutane- 
ous injury. 

In the treatment of x-ray dermatitis 
some radiologists use actinic or ultra- 
violet light, but others believe this may 
do more harm than good. Mild lotions 
and ointments are recommended but 
caustic irritants and harsh antiseptics 
should be avoided. 

In more severe cases, which have not 
healed in 3 months, amputation may be 
indicated or excision of the injured 
skin with subsequent skin grafting. 

RADIUM AND X-RAYS.— 
TECHNIC. — X-ray Therapy by 
Chaoul Method. — In discussing this 
form of x-ray therapy, E. P. Pender- 
grass (Am. J. Roentgenol. 35 : 101 
(Jan.) 1936) states that the Chaoul 
method is justified by the need of using 
x-rays instead of radium where the latter 
is unobtainable because of its first cost. 
Comparatively low voltage (50 to 60 
K. V.), short distance (3 to 5 cm. 
target skin distance) , shock-proof ap- 
paratus and special design of tube are 
essential features. Metal applicators are 
placed over the anode end of the tube 
and may be brought into direct contact 
with the skin so that the target-skin 
distance is only 3 to 5 cm. Special 
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applicators are supplied for insertion into 
body cavities. 

The source of high tension employed 
is a simple constant potential generator 
(Siemens “monopan”), using a Grein- 
acher circuit and having a maximum out- 
put of 60 K.V. and 4 ma. The tube 
has been described by Rmst, Frik and 
Ott. It is so designed as to have the 
source of radiation at one end of an 


Chaoul now gives a daily dosage of 
400 r per field and may treat several 
fields the same day. This may be repeated 
every- day until each field has received 
5000 to 6000 r. In some cases the total 
dosage may be as much as 20,000 r per 
field spread over 15 days. Small fields 
of 10 to 20 sq. cm. are used. The higher 
dosages may cause sloughing of the skin, 
but healing follows rapidly with epitheli- 



Fig. 10. — 1. High tension current. 2. Porcelain shield to tube. 3. Cathode. 4. Anode. S. Water 
cooling lead. 6. Aperture for rays. 7. Focal spot. (Ernst, Frik and Ott: Strahlentherapie ; 
Pendergrass : Am. J. Roentgenol.) 
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Fig. 11. — Drawing of Greinacher circuit. (Ernst, Frik and Ott. 

Pendergrass; Am. J. Roentgenol.) 
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earthed metal tube, the rays emerging 
through the target of gold-plated nickel 
and the water cooling jacket. These 
factors constitute the filter usually em- 
ployed and, according to Morison, Hugo 
and Mayneord, is equivalent to approxi- 
mately 0,2 mm. nickel. The mean wave 
length is roughly 0.32 A. 

The output with the factors above 
is about 110 r/min. measured in air. 
If the usual back scattering is included, 
the dosage rate is about 130 r/min. This 
dosage rate is approximately 25 times 
as great as that delivered by a 1 gram 
radium “bomb” at the same skin distance. 


zation from the periphery. Occasionally 
an intense purple erythema appears be- 
fore treatment is completed, which 
should be a warning to discontinue treat- 
ment. In cases where the cancerous 
tissue has not entirely disappeared after 
one course of treatment, a second course 
may be begun after an interval of 3 
or 4 weeks. 

According to Chaoul, this method of 
low voltage irradiation should not be 
given over skin areas which have pre- 
viously received radium treatments or 
x-rays at the conventional higher volt- 
ages, because of the danger of delayed 


846 


RADIOLOGY. 


radiation effects. Other radiologists be- 
lieve that it is safe to use Chaoul s 
method if several months have elapsed 
since the other treatment was finished. 
Chaoul uses the low voltage x-rays for 
superficial lesions, but for deeply situated 
cancers he favors 180 K.V., target-skin 
distance 10 cm., filter 0.5 mm. cu., field 
28 sq. cm., dosage 150 to 200 r daily, 
usual total dose 3000 r and never exceed- 
ing 5000 r. 

Chaoul states that deep seated lesions 
present an opportunity for cooperation 
between the surgeon and the radiologist. 
A good example is a patient with rectal 
carcinoma in whom the surgeon may do 
a preliminaiy’^ colostomy and then re- 
sect the coccyx and lower portion 
of the sacrum, thus exposing the 
cancer. The wound is packed and kept 
open so that the cancer is accessible for 
contact x-ray treatment. Chaoul believes 
that this cooperative way of treating pa- 
tients will progress and that special x-ray 
tubes will be designed to treat various 
regions which may be exposed by sur- 
gical methods. 

Telecurie Therapy . — The treatment 
of malignant tumors by gamma rays 
from radium at a distance of 5 to 10 
cm. from the skin is called telecurie 
therapy. This method requires large 
amounts (1 to 5 grams) of radium, the 
treatments lasting many minutes or sev- 
eral hours. The advantage of telecurie 
therapy, according to Schreiner, Rein- 
hard and Wehr, is due to the fact that 
in treating malignant disease in deep tis- 
sues, the skin is not affected as much 
with the radium at a distance as when it 
is in close contact. The law of physics 
applying in this case states that the 
greater the radium skin distance (Ra. 
S. D.), the greater the percentage of 
depth dose. The depth dose decreases 
when the radium is moved farther away 
from the skin, but not as much as the 
skin dose decreases at the same time. An 


apparatus has been devised in which 3 
radium cannon are used simultaneously 
so as to treat deep seated malignant 
growths by converging 3 beams of gam- 
ma rays upon the tumor. The skin effect 
is reduced by this means, as the gamma 
rays traverse 3 separate skin portals. 
This apparatus is proving especially use- 
ful in treating malignant grcrwths in the 
rectum, bladder and other relatively in- 
accessible locations. 

THERAPEUTIC USES.— ikfa/fg- 
nant Growths . — Levitt considers that 
not all cases of malignant disease should 
be given x-ray treatment and the radiol- 
ogist must try to distinguish between 
cases that may be benefited and those 
in which the x-rays will prove of no 
value. Malignant growths differ widely 
in their radiosensitivity , which is the rela- 
tive ease with which their cells can be 
killed in comparison with cells of nor- 
mal tissue. A malignant growth which 
is radiosensitive has a considerable mar- 
gin of safety between the dose required 
to kill its cells and that required to 
kill the normal cells in surrounding tis- 
sue. If a malignant growth is not radio- 
sensitive, a dose of radiation great 
enough to kill its cells would also kill 
the cells of normal tissue adjacent to it. 
It can readily be appreciated that very 
accurate dosage of radiation has to be 
applied in treating malignant tissues 
which are only moderately radiosensitive. 

Another factor which influences the 
radiologist in his decision regarding the 
treatment of a malignant growth is its 
distribution. This may be considered 
under 4 headings : 

(a) Primary growth only discoverable. 

(&) Primary growth, with metastases 
in regional lymphatic gland. 

(r) Primary growth, with or without 
regional metastases, but with an appar-' 
ently isolated distant secondary deposit. 

(c?) Cases in which the disease has 
become generalized. 
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Principles Governing Radiation 
Therapy of Cancer. — In a discussion 
o£ the treatment of cancer by irradiation, 
G. T. Pack (Am. J. Roentgenol. 36:233 
(Aug.) 1936) states that surgery, the 
actual cautery, and chemical cauterizing 
agents all have their place in removing 
or destroying cancerous tissues. Radia- 
tion therapy, by x-rays and gamma rays 
from radium, has definite advantages 
over these other methods in cases of 
cancer, in which the cancer cells are 
more easily killed than are the cells of 
the normal surrounding tissue. Radio- 
sensitivity seems to have some relation- 
ship to the origin of the cells making 
up the cancer. Tumors developing from 
primitive blood-forming tissues are 
likely to be radiosensitive, as for ex- 
ample, lymphosarcoma, myeloma, endo- 
thelioma and angioma. Tumors develop- 
ing from neural crest cells are likely 
to be radioresistant, as for example, 
glioma, neurosarcoma, melanoma and 
mixed tumor of the parotid. 

Methods of Radiation Therapy. — Ir- 
radiation therapy may be applied by 2 
methods: (1) From an external source, 
and (2) from a source applied directly 
into the tumor or surrounding it. Ex- 
ternal radiation may be given by x-rays 
with low voltage for superficial lesions 
and with high voltage or supervoltage 
for deeply seated lesions. Radium may 
be used instead of x-rays for the treat- 
ment of superficial lesions by means of 
small plaques, trays or moulages. Radi- 
um maybe used for deeply seated lesions 
(teleradium therapy) by means of large 
quantities of radium in bombs or packs 
several centimeters away from the le- 
sions under treatment. 

Intracavitary Irradiation . — Radium ele- 
ment in tubes, covered with sufficient 
platinum, gold, brass or aluminum for 
filtration, may be placed within body 
cavities for contact treatment of cancers 


of nares, orbits, antra, lar\’nx, esopha- 
gus, uterus or vagina. 

Interstitial I rrad i at ion . — Radium 
needles and radon seeds may be driven 
directly" into or placed in groups sur- 
rounding cancers in soft tissues. This 
method of treating accessible tumors is 
usualh^ supplementary to external irradi- 
ation. 

Units of Dosage . — Pack has summed 
up the dosage used in irradiation therapy 
concisely in the following words : 'Tt 
is best to administer to all the neo- 
plastic territory the maximal quantity of 
radiant energy compatible with the main- 
tenance of tissue integrity. To speak in- 
telligently of these quantities it is best 
to have some common physical and bio- 
logical measures of the dosage. Thus 
in the case of radium, the quantity of 
gamma rays at the source is known as 
the dose of emission. One knows with 
precision the dose of emission because 
this is invariable. The dose emitted is 
expressed by two different notations. 
The one has for its basis the intensity of 
the gamma rays and the duration of their 
application ; the intensity is proportional 
to the quantity of radium present; the 
dose is obtained by the product of the 
quantity and the time, which is expressed 
as milligram-hours of radium or as milli- 
curie hours of radon (gram-hours or 
curie-hours in the case of large radium 
bombs or packs). The other notation, 
which is utilized throughout France, 
makes the dose proportional to the quan- 
tity of radium emanation destroyed (dis- 
integrated) during the course of its appli- 
cation. This is expressed in terms of 
‘millicuries-destroyed or of micro- 
curies-destroyed,' the latter term con- 
noting only one-thousandth of the 
former. The physical efficiency of 1 
millicurie of radon throughout its life is 
equivalent to 133 millicurie-hours. There- 
fore 1 milli curie-destroyed is equivalent 
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to 133 millicurie-hours or 133 milligram 
hours. 

“The dose of gamma or roentgen rays 
at the surface or the point of entrance 
into the body is the superficial dose, 
while the dose to the tumor by unit 
volume of the tissues treated is the ‘tis- 
sue or tumor dose.’ The unit of x-ray 
dosage called the ‘roentgen’ or r (desig- 
nated always by small r) has been 
standardized and internationally ac- 
cepted. The roentgen has been defined 
as that quantity of roentgen radiation 
•which, when the wall effect of the ionisor- 
tion chamber is avoided and the secon~ 
dary electrons are fully utilised, pro- 
duces in one cubic centimeter of 
atmospheric air at 0° C. and 76 cm. mer- 
cury pressure such a degree of conduc- 
tivity by ionisation that one electrostatic 
unit of charge is measured at saturation 
current. 

“In the measurement of roentgen rays 
and gamma rays by biological means, 
the most common unit is the establish- 
ment of an er 3 rthema dose under certain 
conditions. Quimby of the Physics De- 
partment of the Memorial Hospital has 
defined and employed the term, ‘thresh- 
old erythema,’ which is that dose of 
radiation that will cause a perceptible 
change in the skin of 80 per cent, of 
the subjects and no discernible discolor- 
ation in 20 per cent, in 2 to 4 weeks after 
the exposure to the rays. Quimby has 
found that the threshold erythema with 
200 Kv., 100 sq. cm. field, 50 cm. 
target-skin distance, and filter of 0.5 
mm. copper and 2.5 mm. aluminum is 
500 to 525 roentgens. The therapeutic 
erythema, on the other hand, varies with 
different radiologists from 600 to 1000 
roentgens.” 

Tissue Dose. — Cancericidal Dose. — 
At the Memorial Hospital the “threshold 
erythema” is used as the unit of tissue 
dosage. As mentioned above, this can 
be determined for each x-ray tube and 


each radium applicator by direct experi- 
ment. At various depths below the sur- 
face of the tissue being irradiated, the 
depth doses can be calculated as being 
various percentages of the dosage of the 
radiation falling on the surface. The 
method of determining these percentages 
is by making measurements with a small 
ionization chamber placed first on the 
surface of a vessel of water and then 
placed successively at various depths 
below the surface of the water. Such 
water phantom measurements agree 
fairly well with measurements obtained 
by placing the ionization chamber sim- 
ilar distances beneath the surface in vari- 
ous cavities in the human body. The 
data obtained by these water phantom 
measurements are plotted as “isodose 
curves.” These isodose curves are used 
for rapid calculation of the depth dosage 
given to a tumor when irradiated by 
cross firing through several portals. 

In the case of interstitial irradiation, 
the measurement by direct experiment is 
more complicated, especially as the irra- 
diation is applied from numerous sources 
simultaneously. At Memorial Hospital, 
this has been worked out in a practical 
manner by Martin and Quimby. They 
have demonstrated that in any sphere, it 
makes little difference in the dosage at 
the periphery whether the source of ra- 
diation be concentrated at the center or 
be distribiited uniformly within the inner 
half of the sphere. They have prepared 
tables for spheres of various sizes, giving 
threshold erythema dosages at the per- 
iphery when various quantities of radon 
are placed near the center or at least 
within the inner half of the spheres. The 
cancericidal doses for many different 
kinds of tumors have been determined 
by actual clinical observation and can 
be stated in terms of threshold erythema 
dose (T.E.D.). For example, intraoral 
squamous cell carcinoma requires 6 to 8 
T.E.D., while transitional cell carcinoma 
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requires 2 to 4 T. H.D. for sterilization. 
By calculating external irradiation and 
interstitial irradiation in terms of the 
same unit, it is convenient then to de- 
termine combined external and intersti- 
tial irradiation by adding the number of 
units applied in the two methods. 

Prescription for X-ray Therapy. — For 
the safety of the patient x-ray dosage 
must be prescribed in an accurate way 
and a detailed record should be kept of 
the treatment given. The quantitative 
factor should be expressed in r units and 
the qualitative factor in Angstrom units 
or by stating the half -value layer in 
millimeters of copper, aluminum, or 
other metallic filters. In addition to 
these two factors the kilovoltage, filtra- 
tion, target-skin distance, and time of 
application in minutes should be speci- 
fied. The tumor depth below the surface 
should usually be indicated. The size 
and number of the portals through 
which treatments are given is also impor- 
tant, as is also the factor of number of 
treatments, and the intervals between 
treatments, for a single massive dose 
has an effect quite different from that 
of the same total dosage fractionated 
over several weeks or months. 

Kilovoltage (Potential ) . — A.s the kilo- 
voltage or potential applied to the x-ray 
tube is increased, the average wave 
length of the rays emitted becomes 
shorter and shorter. Short waves pene- 
trate tissues more readily than longer 
waves. This important factor is utilized 
in therapy of tumors deep below the 
surface by applying high voltages of 
200 K.V. For therapy of superficial 
skin diseases lower voltages are used. 
All x-ray tubes give off rays varying 
considerably in wave length. When the 
effect of short waves on deep tumors 
is desired, filters of copper, aluminum 
or other metals are employed, to absorb 
the long waves which would have an un- 
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desirable effect on the skin and super- 
ficial tissues. 

Comparison of Teleradium Therapy 
Tvith Supervoltage X-ray Therapy. — It 
has been estimated that supervoltages of 
over 1500 K1.V. would produce x-rays 
having wave lengths comparable to the 
gamma rays of radium. Already there 
are several 1000 K.V. (million volt) 
machines in use in the United States. 
The x-rays produced by these machines 
have biological effects differing little, 
if any, from the effects which follow 
teleradium therapy with packs, contain- 
ing 4 grams of radium. The x-rays have 
far greater intensity and so can be used 
to treat more patients in a given time. 
This greater intensity may not be de- 
sirable however, for therapy spread out 
over a longer period seems to have 
advantages. 

Effective Wave Length of Radiation. 
— The wave length of x-rays depends 
upon 2 factors, (1) the energy with 
which the electrons fly across the x-ray 
tube and bombard the target, and (2) 
the atomic weight of the material of 
which the target is composed. The 
energy with which the electrons fly 
across the tube increases with the 
voltage applied to the terminals of the 
tube. The wave length of the x-rays 
becomes shorter as the voltage is in- 
creased. The higher the atomic weight 
of the target material, the shorter the 
wave length of the x-rays emitted. 
Tungsten, of which most targets are 
made, has a very high atomic weight 
and emits characteristic rays of very 
short wave length. When x-rays emitted 
by the tungsten target enter the human 
body, they encounter secondary targets 
of much lower atomic weight, such as 
sodium, potassium and calcium. The 
secondary rays given off from these 
targets have much longer wave lengths 
and feebler penetration than the original 
rays. It is apparent that the way to get 
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deep penetration, to deliver greater depth 
dosages, is to raise the voltage applied 
to the x-ray tube. To put this into 
figures. Pack gives the following : “Failla 
has found that the relative depth doses 
at 10 cm. depth obtained under com- 
parable conditions with 200 K.V. x-rays, 
700 K.V. x-rays and gamma rays, are 
respectively 29.0, 41.2 and 56.7 per 
cent. Accordingly, from this point of 
view, 700 K.V. x-rays are considerably 
better than 200 K.V. x-rays, but not as 
good as gamma rays. This advantage is 
not realized in clinical practice because it 
is not practical to apply radium at the 
focal distances used in x-ray therapy.” 

Ionisation in Tissues . — The destruc- 
tion of living cells by radiation is due 
to the release of electrons from the 
atoms, of which the cells are composed, 
when these atoms are bombarded by 
gamma rays or x-rays. Finally, the 
atoms, minus one or more electrons, 
combine with other electrons. In some 
cases the recombination is harmless to 
the cell, but in other cases the recom- 
bination is a form of chemical change 
which brings about the death of the cell. 

Current Milliamperage. — The kilo- 
voltage applied to the terminals of the 
x-ray tube determines the speed with 
which the electrons fly across the tube 
and strike the anode and determines 
the wave length of the x-rays emitted. 
In a similar manner the milliamperage 
is an indicator of the number of electrons 
flying across the tube. The more 
electrons flying across the tube, the 
more x-rays are emitted from the anode 
in a given length of time. Pack states 
this concisely in the following words: 
“The usual roentgen tubes carry from 
4 to 30 milliamperes. Thus a tube run- 
ning at 4 milliamperes for 25 minutes 
would deliver 100 milliampere-minutes 
and a tube running at 25 milliamperes 
for 4 minutes would also deliver 100 
milliampere-minutes or its equivalent in 


roentgens, other conditions remaining 
the same.” 

Filter . — As previously mentioned, high 
velocity x-rays, which have short wave 
lengths, penetrate more deeply into body 
tissues before their energy is expended 
than do x-rays of lower initial velocity 
and cori'espondingly longer wave lengths. 
Conversely, low velocity x-rays, which 
have long wave lengths, expend their 
energy on the skin or superficial tissues 
and do not penetrate to the deep tissues. 
When tumors far beneath the surface 
are to be treated, it is necessary to inter- 
pose filters of copper, aluminum or other 
metals to absorb the rays of long wave 
length and thus protect the skin and 
superficial tissues. The waves of short 
wave length pass through copper and 
other metals if the filter is comparatively 
thin. The number of millimeters of 
copper or other metal which will cut 
down the intensity of an x-ray beam 
to one-half of its initial intensity is 
called the “half- value layer.” It is an 
indicator of the quality or wave length 
of the beam. Another way of expressing 
the effective wave length of the beam is 
to give the measurement in Angstrom 
units. The author gives the following 
data to illustrate : 

"Failla and Quimby have found that 
the effective wave length employed in 
the usual deep roentgen therapy at the 
Memorial Hospital is about 0.16 A. 
This treatment is given with 200,000 
volts (peak) filtered by 0.5 mm. Cu. 
and 1 mm. Al. With intermediate volt- 
age of 140 K.V. the filter may vary 
from nothing up to 6 mm. of aluminum ; 
with a filter of 4 mm. Al. the effective 
wave length is about 0.25 A. 

“In the case of radium, the filters 
employed, usually brass, lead, silver, 
gold or platinum, are usually expressed 
in the equivalents of certain thicknesses 
or its equivalent (occasionally 0.5 mm. 
of platinum. One millimeter of platinum 
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platinum) is the customar}- filter for 
surface application of radium or tele- 
radium therapy. Intraca\4tar>' radium 
treatments are given with filters of 0.5 
to 1 mm. of platinum, while interstitial 
irradiation requires considerably less 
filtration. Gold radon seeds have a 
wall thickness of 0.3 mm. gold and 
most platinum needles for interstitial 
use are designed with a wall thickness 
equivalent to 0,5 mm.” 

Sise of Irradiation Field . — When 
x-rays and gamma rays strike the human 
body, their energy is absorbed by the 
atoms of which the tissues are com- 
posed and rays of longer wave length 
are given off in various directions. These 
oblique rays, in turn, strike other atoms 
and are given off again in various direc- 
tions and at still longer wave lengths. 
After these secondary rays have struck 
many atoms successively, the rays have 
been scattered in all directions and many 
of them are even going in the opposite 
direction from that of the initial rays. 
In this manner the skin and superficial 
tissues are bombarded in all directions 
by the initial rays plus the scattered 
secondary rays. It is quite easy to 
picture this mentally and to comprehend 
that the larger the areas treated by ir- 
radiation, the more the scattered rays 
from portions of the initial beam will 
overlap the scattered rays from other 
portions of the beam. The scattered 
rays may amount to as much as 40 per 
cent, of the total irradiation in the skin 
and superficial tissues. At a depth of 
10 cm. the scattered irradiation may 
amount to 80 per cent, if the area 
treated is large. This is a very important 
fact to be considered in planning deep 
therapy. Large concentration of ir- 
radiation in deep tumor tissues may be 
obtained and at the same time skin 
dosage kept within the limits of tolera- 
tion, by using small portals and directing 
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the beam accurately at the tumor from 
several different directions. 

Target-Skin or Radhtni-Skin Distance. 
— Pack has presented this distance factor 
so concisely that it is quoted: “The in- 
verse square law of radiation states 
that the intensity of a beam of roentgen 
rays or gamma rays varies inversely 
proportional to the square of the focal- 
skin distance from a point source. Thus 
the radiation intensity from a high 
voltage roentgen tube at 50 cm. dis- 
tance is almost twice that delivered at 
70 cm. focal-skin distance. Or a radium 
applicator placed at 2 cm. radium skin 
distance conceivably would deliver 4 
times the superficial dose as the same 
applicator applied for the same time at 
twice the distance, or 4 cm. (This is 
not exactly true since the radium ap- 
plicator is not a point source. ) This 
fact may be expressed also in the fol- 
lowing manner. Since the dose is de- 
pendent on the product of the intensity 
times the duration of exposure, the 
radium treatment at 4 cm. distance 
would require 4 times as many minutes 
or hours as at 2 cm. radium-skin dis- 
tance. The question naturally arises, 
why not decrease the focal-skin distance 
as much as possible to save time and ex- 
pense? In the case of very superficial 
noninfiltrating skin cancers this plan is 
feasible, but for the more deeply situated 
cancers the depth or tissue dose is in- 
creased (in comparison to the dose de- 
livered to the superjacent skin and 
tissues) with the greater skin-target 
distance. Theoretically the distance 
might be increased sufficiently so that the 
relative dose on the skin at the portal 
of entry of the rays would be almost 
the same as at the location of the tumor 
within the body.” 

Heublein Method of Continuous Ir- 
radiation . — ^The theoretical increase of 
target-skin distance to such great dis- 
tance that the tumor dose and skin dosq 
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will be almost the same has been put 
to experimental trial by Heublein and 
Graver at the IMemorial Hospital. The 
x-ray tube was placed 24 feet away 
from patients lying in bed. The tube 
was operated at 185 K.V. and 3 ma. 
The time required to deliver 225 r at 
24 feet was 250 hours or 12.5 days at 
20 hours a day. The clinical skin 
erythema dose of 750 r (measured in 
air) was the unit of dosage employed. 
One hundred and thirty-four cases were 
treated in two years. These were mostly 
generalized and radiosensitive tumor 
processes^ such as the leukemias, lympho- 
sarcoma, Hodgkin’s disease and multiple 
myeloma. The results in the treatment 
of chronic l3miphatic leukemias and 
pseudoleukemia seemed superior to any 
obtained previously by local irradiation. 
The treatments were given cautiously 
at first and dosages were eventually in- 
creased to 375 r to 450 r. There were 
no complications resulting from the ir- 
radiation, except the occasional develop- 
ment of leukopenia, anemia and throm- 
bocytopenia in some cases. This is con- 
sidered to be one of the most im- 
portant achievements in radiation therapy 
in the last decade. Its principles of low 
intensity, great distance, continuous ir- 
radiation and long duration of treat- 
ment may be found of value in the 
therapy of many cancers which have 
been refractory to other methods. 

Time-Intensity Factor. — Satisfactory 
irradiation treatment in the cure of 
any cancerous condition involves the 
adjustment of dosage so that the cancer 
cells will be destroyed and the normal 
tissue cells will be allowed to live. It 
might involve the prevention of repro- 
duction of the cancer cells and allow 
reproduction of the normal cells. In the 
latter case, the cancer cells would simply 
die of old age, leaving the succeeding 
generations of normal cells in undis- 
turbed occupancy. The dosage which 


can be used in therapy is limited by 
the amount of radiation which the 
normal cells can receive and still con- 
tinue to reproduce. Regaud, Coutard 
and Lacassagne performed some very 
important experiments which allowed 
them to draw conclusions regarding the 
method of irradiation which would kill 
cancer cells and allow the survival of 
normal tissue cells. Their test materials 
were rabbits, in which various dosages 
of x-rays were administered to the 
testicles and anorectal skin and mucosa. 
The rapidly developing spermatogonia 
resembled in many ways the rapidly de- 
veloping cancer cells. The skin and 
mucous membrane were representative 
of normal tissue cells. It was found 
that the spermatogonia could not be 
killed by a single massive dose of x-rays 
without at the same time causing serious 
damage to the skin and mucous mem- 
brane. When the x-ray treatment was 
given in several fractional doses with a 
considerable interval of time between 
the doses, there was a great difference 
in effect; the spermatogonia were af- 
fected even more than by the single 
dose, while the skin and mucous mem- 
brane were affected less than by a 
single large dose. Pack states this in 
the following manner : 

“Regaud’s explanation of the superior- 
ity of continuous or fractionated ir- 
radiation over short intensive treatments 
is founded on the existence of alternat- 
ing periods of radiosensitivity and of 
radioresistance in the life of the sperma- 
togonia (in the experiments) and the 
cancer cells (in clinical practice). 
Spermatogenesis in a mammal such as 
the rabbit is a continuous phenomenon 
if the testicle is considered as a whole. 
But if one considers only a certain cell 
or line of cells on a seminiferous tubule, 
the function of reproduction by cell 
division is seen to be discontinuous and 
cyclic and the spermatogonia-like cancer 
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cells pass through alternating phases 
of multiplication (brief phase) and of 
rest (long phases). In one line of 
cells, either spermatogonia or cancer 
cells, the phase of multiplication corre- 
sponds to accentuation of radiosensitivity 
(law of Bergonie and Tribondeau), 
whereas the phase of rest corresponds 
to the diminution in radiosensitivity. A 
short treatment therefore might destroy 
only those spermatogonia or cancer 
cells which are dividing at that time; 
it spares the others. It is only natural 
that prolonged and continuous irradiation 
(in the case of radium) or well frac- 
tioned irradiation with proper spacing 
of the fractions into a fairly long time 
(in the case of roentgen rays) is more 
efficient than brief intensive irradiation, 
because in the first case the germinal or 
cancer cells are killed one after the 
other as the cycle progresses and these 
cells enter for the moment the phase 
of maximal radiosensitivity. These prin- 
ciples are now so generally recognized 
that the prolonged irradiation of low 
intensity or fractionated cumulative 
treatments have found almost universal 
favor with roentgenologists and radium 
therapists. These treatments depend 
usually on the administration of sub- 
erythema doses repeated every 24 or 
48 hours until a total dose of 6 to 8 
threshold er 3 rthema units may be de- 
livered to one skin portal with perfect 
safety. To illustrate the application of 
this principle, let us consider the treat- 
ment of a hypopharyngeal carcinoma 
by high voltage roentgen rays only. Two 
lateral portals are used to crossfire the 
beams of radiation. With a single 
massive dose, only 850 r can be given 
to each side of the neck without seri- 
ously damaging the skin. By the fraction- 
ated method 300 r may be given daily, 
alternating on each side of the neck, 
until a total of 3000 to 4CXX) r are 
delivered through each portal. Such a 


course of treatment requires 3 weeks 
to consummate the dose required to 
sterilize the carcinoma.” 

Simtm-ary of Methods of Treatment. 
— There are onl^- 4 methods of treatment 
commonly employed. 

1. The massive dose technic. 

2. Saturation dose. 

3. Fractionated dose. 

4. Continuous irradiation. 

The single massive dose w'as formerly 
used and was intended to destroy all 
the cancer cells at once. If, however, 
a few cancer cells survived, the cancer 
might grow again. If the dosage was 
just below the tolerance of normal tissue 
cells, the skin and superficial tissues 
would survive. A massive dose treat- 
ment could not be repeated for several 
weeks. 

Kingery introduced the saturation 
dose method in the treatment of skin 
diseases by low voltage x-rays without 
any filter. He gave an initial erythema 
dose and then maintained the biological 
effect by adding smaller doses at proper 
intervals. He added 50 per cent, of an 
erythema dose after 3% days to make 
up for the recuperation of the tissues 
from the initial dosage. Pf abler was the 
first radiologist to use this method in 
the treatment of cancer by properly 
filtered high voltage x-rays. 

In the fractionated dose method, daily 
treatments are given with doses below 
an erythema dose. A cumulative effect is 
obtained. The cancer cells do not re- 
cuperate as quickly as normal cells from 
irradiation and so a cancericidal cumu- 
lative dose is reached before a cumula- 
tive dose lethal to normal tissue cells is 
reached. Also, as mentioned previously, 
the irradiation given in repeated dosage 
is more likely to destroy the rapidly 
multiplying cancer cells during their 
periods of cell division. 

The continuous method of irradiation, 
as used by Heublein and Graver with 



854 


RADIOLOGY. 


their teleroentgen equipment, is a further 
development of the method of fraction- 
ated small dosages. Treatment is given 
for 20 hours a day for several weeks 
with x-ray tubes 24 feet away from the 
patients. 

Cancer of Breast. — The therapy of 
cancer of the breast has recently been 
reported in statistics from several well 
known hospitals. Combined operation 
and irradiation is the method of treat- 
ment advocated by the majority of radiol- 
ogists and postulates thorough radical 
mastectomy followed by irradiation 
adequate to destroy all cancer cells in 
the bed of the tumor and surrounding 
tissues. Many radiologists confine their 
postoperative irradiation to the field of 
operation and axillary and supraclavic- 
ular regions. Other radiologists give 
prophylactic irradiation to the lungs, 
mediastinum and vertebral column. A. 
Gunsett follows radical mastectomy 
by surface mould radium to the axilla, 
radium needle implantation in the in- 
ternal mammary lymph drainage region, 
and x-rays by a protracted divided 
dosage technic to the tumor bed, supra- 
clavicular fossa, thorax and spinal 
column. 

Different technic must be used in 
treating a primary carcinoma of the 
breast, a recurrence, or advanced meta- 
static disease, acording to Pfahler and 
Vastine. The technic must be varied 
according to the stage, extent and type 
of the disease. In advanced cases, re- 
peated examinations must be made of 
the chest, the mediastinum and the bones 
for metastasis. When any suspicious 
areas are found, they must be carefully 
irradiated. The sooner recurrences and 
metastases are discovered, the more 
hope there is of combating them. It is 
recommended that every patient with 
carcinoma of the breast be under ob- 
servation for many years and be care- 
fully examined at stated intervals. 


Preoperative Irradiation . — A series of 
81 cases of operable cancer of the breast 
is reported by F. E. Adair and F. W. 
Stewart (Ann. Surg. 102: 254 (Aug.) 
1935) in which operation was delayed 
for several months in order to give 
irradiation previous to surgery. The 
4 Gm. radium pack was used in 39 
cases and high voltage (200 K.V.) 
x-rays in 42 cases. Breast and axilla 
were irradiated through 5 portals with 
the radium pack. Three to 4 months 
after this treatment, radical amputa- 
tion of the breast was done and the 
tissues were carefully examined. In 
11 (28 per cent.) of the 39 cases no 
trace of cancer tissue could be found. 
In 46 per cent, there were profound 
changes produced by the radium in the 
breast tumors. In cases with axillary 
node involvment, the radium had pro- 
duced profound changes in the nodes 
in only 19.5 per cent. Because this 
indicated inadequate treatment, a new 
method was devised. A long forceps 
was introduced behind the pectoralis 
muscles and brought out near the sterno- 
clavicular joint. The forceps was used 
to draw in a catheter containing 6 tubes 
of radon in tandem. By this means 3 
to 7 skin erythema doses, 3 mm. from 
the radon, were delivei-ed. It is yet too 
early to draw conclusions regarding this 
interstitial treatment. 

In the 42 cases treated by the high 
voltage x-rays, complete microscopic dis- 
appearance of the tumor occurred in 7 
(16.5 per cent.) of the cases. The 
dosage consisted of 1200 to 1800 r to 
each of 6 portals. 

The authors conclude that preopera- 
tive irradiation will definitely increase 
the incidence of 5 -year cures and should 
be employed in all cases of cancer of the 
breast in pregnant women, in cases with 
extensive axillary involvement, and the 
cases of young women. 
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Cancer of Kidney. — In discussing 
the immediate effect of preoperative 
radiation in cortical tumors of the kid- 
ney, G. C. Prather and H. F. Friedman 
(New England J. Med. 215:655 (Oct. 
8) 1936) state that patients with renal 
cortex tumors have an average life of 
2 to 3% years. Early diagnosis is un- 
usual and about 5 per cent, of cases are 
too far advanced when first recognized 
to warrant surgical treatment. From 12 
to 26 per cent, of cases when explored 
are found to be inoperable. The mor- 
tality rate following nephrectomy is from 
15 to 30 per cent, in some hospitals. 
These figures will vary widely depend- 
ing upon whether the surgeons are cau- 
tious or daring. The size of the tumor 
is one factor which makes surgery- 
difficult. 

In regard to the use of x-ray treat- 
ments preoperatively to reduce the 
tumors in size, to make them more easily 
removed by the surgeon, Prather and 
Friedman make the following statement: 

“It has, therefore, been of the great- 
est interest to hear of the encouraging 
reports of Waters, Bothe and Wharton 
in the use of the Coutard type of pre- 
operative irradiation to reduce the size 
of these tumors. Their clinical and 
histologic studies show that many tum- 
ors of the renal cortex will diminish 
in size in a spectacular manner. This 
has held true apparently in tumors com- 
posed of embryonal, poorly differenti- 
ated cells which lack a tough membrane. 
Bothe reports reduction in size of 40 
to 50 per cent, in two mixed tumors of 
the kidney which he irradiated. 

“The series of 15 cases reported by 
Waters, Lewis and Frontz has shown 
93 per cent, radiosensitivity. Wharton 
reports 2 Grawitz hypernephromas and 
2 Wilms’ embryomas which decreased in 
size almost miraculously. To this group 
I can add 1 Wilms’ tumor and 2 hyper- 
nephromas which were definitely reduced 


in size by preoperative irradiation. A 
fourth case, carcinoma simplex of the 
adrenal, did not appear to be influenced. 
In the small number of cases reported 
to date, therefore, we have reason to be 
pleased with this method of temporarily 
reducing the size of cortical tumors of 
the kidney,” 

The authors point out that because 
tumors have been reduced in size, it 
does not necessarily signify that they 
have been cured. Bothe reported 3 
cases, in children, in which tumors de- 
creased in size, following irradiation 
treatment, to such an extent that the 
parents hoped that cures had resulted 
and would not permit surgery. Two of 
the three children were dead within a 
year. The technic of x-ray therapy used 
by Prather and Friedman (Ibid.) in the 
case of the Wilms’ tumor was : 200 K. 
pulsating, 4 ma., 0.75 mm. Cu., and 

1 mm. AL, 50 cm., wave length (effec- 
tive) 0.16 A units, 10.5 r per minute, 

2 portals 150 sq, cm. each, 4000 r total 
dose, 200 r daily for 20 days alternating 
front and back. This dose was repeated 
to the kidney bed following operation. 
The patient was in poor condition and 
the dosage was about the minimum 
which would be effective in reducing a 
Wilms’ tumor. In patients in better con- 
dition, larger doses are recommended. 

In the treatment of a hypernephroma, 
the authors give the following details : 

“Case 3 presented a huge mass in the 
right side of the abdomen and the 
typical roentgen findings of a cortical 
tumor. The lethal dose for a hyper- 
nephroma, in so far as we are aware, 
has never been determined. We have 
given as high as 9000 r directly into 
the mass through 3 fields of 180 sq. cm., 
anterior, posterior and lateral. This has 
produced a destruction of the germinal 
layer of the skin with denudation of the 
dermis. In the microscopic examination 
of this tumor one was able to distinguish 
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live tumor cells. There was considerable 
fibrosis and a great deal of necrosis. No 
intestinal symptoms were noted in any 
of our cases. The blood remained un- 
changed and the skin returned to its 
normal texture in two weeks. Two 
weeks following the irradiation, the 
tumor had decreased to half its size to 
be followed by an increase for a period 
of 10 days. We wish to call particular 
attention to this phenomenon which ap- 
parently is due to edema caused by the 
irradiation. The mass just before opera- 
tion was about one-third of its original 
size. In the treatment of this case the 
following factors were used : 200 K. V. 
pulsating, 4 ma. of tube current, 2 mm. 
copper and 1 mm. aluminum filter, 50 
cm. tube distance, wave length effective 
0.12 A units, quantity 3.5 r per minute, 
3 fields of 180 sq. cm. anterior, posterior 
and lateral, 3000 r to each field, daily 
dose 200 r to each of 2 fields morning 
and afternoon, total dose 9000 r.” 

Cancer of Larynx. — Carcinoma of 
the larynx is held responsible for nearly 
2 per cent, of the total number of cancer 
deaths, according to J. C. Beck and 
M. R. Guttman. Most neoplasms of the 
larynx are slow in growth and late in 
metastasizing. About 75 per cent, of 
them become inoperable if treatment is 
delayed. Palpable lymph nodes indicate 
a hopeless condition. A 4-Gm. radium 
pack at a distance of 6 to 15 cm. has 
effected a disappearance of the car- 
cinoma in several cases, but recurrences 
have developed in a number of those 
treated. Coutard’s method of x-radia- 
tion has been frequently followed by 
recurrence. 

I. S. Hirsch and S. M. Baum (Radi- 
ology 24:281 (Mar.) 1935) report a 
series of 13 cases of proved carcinoma 
of the larynx treated by x-rays. The 
technic used was 180 K. V. constant 
potential ; 4 ma., skin-target distance 60 
cm., filter 2 mm. Cu. and 1 mm. Al. 


Both left and right sides of neck were 
treated and 6 treatments a week were 
given. The total dosage was 5000 to 
8600 r, which was sufficient to cause 
complete exfoliation and destruction of 
the mucous membrane. 

In the 13 cases reported, intrinsic 
lesions were present in 4 and extrinsic 
lesions in 9 instances. Five patients are 
still alive and of these, 2 had intrinsic 
lesions and 3 extrinsic lesions. Of those 
who died, recurrences had developed in 
most cases after 5 to 12 months. One 
patient had remained comfortable and 
free from disease for 3 years. 

The authors believe that squamous- 
cell epithelioma fully differentiated, non- 
infiltrating and intrinsic (cordal, glottic 
or subglottic) can be cured by x-ray 
treatment. Surgery can also effect 
cures, but the operative mortality is 
about 15 per cent, and there is greater 
loss of function than with irradiation. 

The prognosis is usually unfavorable 
in patients with involvement of glands 
and other surrounding tissues. In these 
extrinsic cases x-ray irradiation may 
prolong life and make the patient more 
comfortable and may even, in some 
milder cases, result in clinical cures. 

The primary results of teleradium 
treatment in cancer of the larynx and 
hypopharynx at the Radiological Clinic 
of the University of Lund, are reported 
by L. Edling (Radiology 25 : 267 (Sept.) 
1935). The apparatus used for the tele- 
radium treatment contains 2 Gm. of 
radium. The radium-skin distance is 
usually 5 cm., and fields of treatment 
are circular, 5 cm. in diameter. The 
filter is equivalent to 2 mm. of lead 
Most throat tumors are 3.5 to 4.5 cm. 
beneath the skin. The author treats 
intrinsic laryngeal cancer through 5 
portals : 1 in front, 2 directly from the 
sides, and 2 from the sides more pos- 
teriorly. Other parts of the neck are 
not iri-adiated, as metastases are un- 
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common. The total dosage has been 

52.000 to 90,000 mg. hr. Lighter doses 
are given through the anterior portal 
than through the others, in order to 
spare the larynx from over irradiation. 

In cancer of the hypo pharynx and 
extrinsic cancer of the larynx in which 
metastases are common, the author gives 
irradiation through 7 portals : 1 in front, 
2 from each side with one above the 
other, and 1 from each side more pos- 
teriorly. The total skin dosage given is 

70.000 to 100,000 mg. hrs. Treatments 
of 2 hours each are given every day 
and night, Sundays included, for 16 to 
24 days. Most patients stand this in- 
tensive treatment very well, but some- 
times have general exhaustion, nausea 
and vomiting. In intrinsic laryngeal 
cancer the results seem to compare 
favorably with those of surgery in get- 
ting rid of the cancerous tissue. The 
teleradium treatment is far superior to 
surgery from the patient’s standpoint of 
lack of mutilation and preservation of 
function. 

The teleradium therapy is superior to 
other methods of radium application in 
getting rid of metastases. The tele- 
radium therapy is superior to surgery 
in cases of hypopharyngeal tumor, for 
surgery causes severe mutilation and 
only rarely cures the cancer. Tele- 
radium therapy appears to be superior 
to x-ray therapy, even when the latter 
is given by protracted fractional doses. 

Cancer of Rectum. — Inoperable 
cancer of the rectum was treated suc- 
cessfully in 8 cases by B. F. Schreiner 
by means of implants o£ radon in 
addition to external irradiation. The 
favorable results in these cases have 
definitely established the fact that it 
is possible to effect healing without 
colostomy or other surgical intervention. 
Information accumulated in many years 
of experience has led Schreiner to be- 
lieve that as soon as the diagnosis of 


rectal carcinoma is made and verified by 
biopsj-, the patient should have a thor- 
ough course of x-ray irradiation or 
should be treated externally by tele- 
curie therapy. 

In discussing radium burns of the 
rectum produced in the course of treat- 
ment of cancer of the rectum and hyper- 
trophy of the prostate gland, V. C. 
r^avid (Ann. Surg. 102:422 (Sept.) 
1935) states that in 3 cases of rectal 
carcinoma, even after radium dosage 
sufficient to cause necrosis, there was 
definite evidence of carcinoma in the 
depths of the ulcer under the necrotic 
exudate. In 2 additional cases similarly 
treated, the base of the ulcer showed 
degenerated cells which were very sug- 
gestive of carcinoma. This evidence 
leads the author to conclude that even 
when cancer of the rectum is treated so 
vigorously with radium that destruction 
of normal rectal mucosa takes place, 
cure of the carcinoma does not neces- 
sarily follow. 

Epithelioma of Skin. — Cancer of 
the mouth should be recognized early 
by both the patient and his physician. 
If precancerous lesions are treated thor- 
oughly and skillfully, G. E. Pfahler be- 
lieves the development of cancer should 
be prevented. The means are at hand 
to accomplish this and consist of early 
and complete destruction of moles, warts, 
crusts, fissures and chronic ulcers by 
electrodesiccation. Epithelioma of the 
skin of the cheek is usually of the basal 
cell type. When it is first discovered a 
biopsy should be done, the lesion eradi- 
cated by electrodesiccation and fol- 
lowed by irradiation in a dosage of 1 
to 4 erythemas, either with radium or 
x-rays. Growths adherent to and in- 
volving bone or cartilage, are more 
resistant than superficial lesions. If the 
report on the biopsy is squamous cell 
carcinoma, the neighboring Ijrmphatics. 
should be carefully irradiated. 
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Epitheliomas involving the mucous 
meiubrune are always of the squamous 
cell type and are serious in character. 
Large doses of gamma irradiation from 
radium, or highly filtered high voltage 
x-rays, should be tried. Where the 
disease has extended from the cheek 
into the alveolar process or the inferior 
dental canal, it will probably be neces- 
sary to resect a part of the lower jaw. 
Much knowledge has been accumu- 
lated regarding implantation of radium 
needles, dosage of surface application 
of radium, telecurietherapy and high 
voltage x-ray thei'apy. 

Cancer of Urinary Bladder. — In 
an evaluation of surgery and irradiation 
in the treatment of this disease, J. R. 
Andrews and C. A. W. Uhle (Am. J. 
Cancer 26:507 (Mar.) 1936) report 
their results in the treatment of 60 cases 
of carcinoma of the bladder in which 
the diagnosis had been confirmed by 
microscopic examination. The cases 
were grouped as follows : 

Patients 


1. Surgery and x-ray therapy com- 
bined 27 

2. Surgery and radium therapy com- 
bined 5 

3. Surgery alone 15 

4. Inoperable, x-ray therapy only .... 8 

5. Untreated ; end stages of the dis- 
ease 5 


Of these 60 patients, 9 were untraced 
after leaving the hospital. These are 
included in the report and are consid- 
ered as having died in less than one 
year. In the earlier cases, the factors 
of the x-ray irradiation were: 200 
K- V. P. mechanically rectified, 4 to IS 
ma., SO cm. skin target distance, 0.5 mm. 
Cu. and 2.0 mm. Al. and in a few in- 
stances 2.0 mm. Cu. and 2.0 mm. Al. 
In the later cases the factors were: 160 
K. V. constant potential, 15 ma., 50 cm. 
skin target distance, 0.5 mm. Cu. and 
2.0 mm. Al., the effective wave length 
was 0.17 A units, the half- value layer 


0. 88 mm. Cu. and the output 45 r per 
minute, measured in air. Three portals 
averaging 17 by 17 cm. were used, 1 
anterior and 2 posterior, to obtain cross- 
firing on tlie bladder. The treatments 
were given in accordance with the satur- 
ation principle of Kingery and Pfahler. 
Series of treatments lasted about 3 
weeks and the average dose through each 
portal was 1000 r during this period. 
Each patient was given about 2% series. 
The second scries was started 6 to 8 
weeks after the first was completed or 
as sympl<nns and cystoscopic findings 
indicated. The total dosage for each 
portal was 2400 r. The authors feel 
that this amount of irradiation was too 
small in some cases and plan to give 
larger dosages in the future. 

H'hc grc'atest amount of irradiation 
given to any patient was 7 series over 
a i>eriod of U/4 yeai-.s. A total of 8200 r 
was given to each of 2 or 3 portals. 
The jwilient ha<l an extensive and inop- 
erable ( irade 1 1 1 carcinoma and was 
alive and wcdl 4 years after the diag- 
nosis had been made. Another patient 
with inoperable disease received 3 series 
of ti'eatments with a total of 5000 r to 
each of 4 ]>orlals. This patient was 
alive aiKl well 4 years after the diag- 
nosis was made. 

Another patient with an extensive and 
inoperable adenocarcinoma was alive and 
well 10 years after the diagnosis had 
been made. 'Phis ])alient had been given 
only 2 serit's of iri'acliation treatments 
with a total of 16(X) r to each of 2 
portals. 

A summary of the results obtained 

1. s given in 'Pahle 1 in which special 
attention is called to Croup B treated 
by surgery alone and Croup C treated 
by combined stirgery and x-ray therapy. 

It will he noted that of the 27 patients 
treated by surgery plus x-ray, 6 lived 
5 years, a survival rate of 22 per cent 
Of the 15 patients treated by surgery 
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Table I 

Group SurvizHils 


i 

Survival Period ' 

1 Group A 

Entire Group 

Group B 

Surgery Only 

Group C 

Combined Surgery 
and Irradiation 

Total 

60 (100 per cent.) 

15 ( 100 per cent.) i 

27 (100 per cent.j 

One year 

; 32 ( 53 per cent.) 

7 ( 47 per cent.) 

21 ( 78 per cent.) 

Three years . 

16 ( 27 per cent.) 

3 ( 20 per cent.) 

11(41 per cent.) 

Five years . . 

1 

' 9(15 per cent.) 

i 1(7 per cent. ) 

1 

6 ( 22 per cent.) 


alone, only 1 lived 5 years, a survival 
rate of 7 per cent. The authors submit 
the following conclusions regarding the 
future management of cases of car- 
cinoma of the bladder : 

1. Cystoscopy should be correlated 
with pneumocystography or contrast- 
cystography. 

2. Biopsy specimen should be ob- 
tained if posible. 

3. All patients in whom a diagnosis 
of carcinoma of the bladder has been 
made should first have a course of 
irradiation. 

4. After sufficient time interval has 
elapsed to allow the normal tissues to 
recover from the radiation effects, but 
before the neoplasm has resumed active 
growth, radical surgery should be em- 
ployed. This time interval is about 6 
weeks. It is believed that in cases in 
which the lesion is an 3 rthing more than 
a small pedunculated carcinoma, nothing 
short of an open operation can be ade- 
quate. If facilities are available, radon 
seeds, gold filtered and of small radon 
content, should be implanted. 

5. The course of external x-ray 
irradiation should be repeated after 
convalescence. 

6. External irradiation, in patients 
who are inoperable, frequently proves 
of great palliative value in controlling 
bladder distress and hemorrhage. 

7. An efficient follow-up system is 
indispensable. 


Cancer of Uterus. — The treatment 
of carcinoma of the fundus of the 
uterus is attended b\^ two great difficul- 
ties, according to Bowing and Fricke : 
(1) The primary lesion is hidden where 
determination of its extent in width and 
depth is uncertain ; (2) secondary in- 
fection is always present, often with 
ulceration and necrosis. 

Carcinoma of the ftindus is rela- 
tively slow to spread by extension or 
metastasis. These factors make surgery 
the method of choice in operable cases. 
When the lesion has spread beyond the 
stage of operability, or when the pa- 
tient’s general condition makes her a 
poor stirgical risk then radium treat- 
ment should be instituted. It offers the 
probability of palliation and the possi- 
bility of a cure. Often the radium treat- 
ment will reduce the lesion so that 
subsequent surgery can be more con- 
servative. For carcinomas of high grade 
of malignancy, postoperative irradia- 
tion with x-rays or radium is of value 
in reducing recurrences. 

Cases are classified by Bowing and 
Fricke in 4 stages, according to the 
general condition of the patient and the 
extent of the growth of the lesions. 
The method of treatment is based upon 
the principle of intensive broken doses 
rather than massive doses. This pro- 
duces gentler and more gradual reaction 
in the tissues and less systemic reaction. 
Moreover, it can be stopped at the first 
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appearance of complications that con- 
traindicate further irradiation at that 
time. Simple applicators, which are 
gamma ray tubes containing 50 me. of 
radon, are the unit of treatment. The 
purpose is adequate homogeneous irra- 
diation of the uterine canal, including 
the cervix when involved, supported by 
vaginal irradiation. Radium element 
needles are employed in cases of me- 
tastasis to the vaginal wall. Surface 
packs are used if the inguinal lymph 
nodes are involved. Treatments with 
x-rays are given following the course 
of radium treatments, especially in in- 
operable cases and in those in which 
the lesions are of a high grade of 
malignancy. 

W. E. Costolow (Radiology 26:193 
(Feb.) 1936) reports results in 1143 
cases treated by Soiland, Meland and 
himself between the years 1921 and 
1934. Early cases of carcinoma of the 
cervix and uterus were rare in this 
series. The Schmitz classification was 
used in grouping the cases. 

Group I. — ^The clearly localized car- 
cinoma ; beginning nodule. 

Group II. — The doubtfully localized 
carcinoma ; beginning ulceration. 

Group III. — The invading carcinoma, 
parametrial involvement. 

Group IV. — The terminal carcinoma; 
(a) fixation; (&) involvement of ad- 
jacent organs; (c) distant metastasis. 

In Costolow’s series there were 718 
cases of primary carcinoma of the cer- 
vix, 5 per cent, of which were in group 
I, 24 per cent, in group II, and 71 per 
cent, in group III and group IV. 

There were 183 cases of carcinoma 
of the cervix which had previously been 
treated by surgery and of these, 81 per 
cent, had definite evidence of recurrence 
when they came in for treatment by 
irradiation. 

There were 105 cases of primary car- 
cinoma of the fundus and 68 cases of 


carcinoma of the fundus which had 
previously been treated surgically. The 
remaining 69 cases were carcinomas oc- 
curring in the cervical stump following 
previous subtotal hysterectomy. 

Costolow remarks that the irradia- 
tion treatment which he administered 
in the early period would be considered 
inadequate at the present time. The fil- 
tration in the radium therapy was never 
more than 1 mm. of brass, consequently 
the radium dosage was only about one- 
half that which is generally applied 
today. 

T en- Y ear Survivals . — In primary car- 
cinoma of the cervix cases, seen before 
1925, there are 15 patients known to be 
living and free from disease at the pres- 
ent time. Of the total of 209 cases 
seen, this is a 10-year survival of 7.1 
per cent. Some patients died of causes 
other than cancer ; other cases are un- 
traced ; and some of the cases were not 
given irradiation treatment. The sur- 
vival of this number of cases gives 
definite proof of the value of even a 
limited amount of irradiation. 

In postoperative carcinoma of the 
cervix, 6 of 90 cases have remained 
well after 10 years. In carcinotna. of 
the cervical stump, 4 of 21 cases have 
remained well after 10 years. 

Five-Year Survivals. — In the period 
from 1926 to 1930, the amount of 
primary regression, palliation and the 
percentages of cures increased. Larger 
doses of radium with heavier filtration 
were given. Also, x-ray treatments 
were given in a systematized method 
with a 200 K. V. P. machine. 

In primary carcinoma of the cervix, 
there is a 5-year survival of 58 cases 
out of a total of 298 cases seen. This 
total includes cases not treated and 
others untraced. This is a S-year sur- 
vival of 19.5 per cent. 

Costolow discusses the progressive 
stages of earlier irradiation treatments 
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and then gives the following detailed 
account of his present method : 

Present Technic . — Since 1933 in our present 
technic, a voltage of around a half-million is 
used with the Lauritsen type tube — distance 
52 cm. ; filter 0.6 mm. lead (equivalent 12 mm. 
or inch copper) ; effective wave length 0.05 
Angstrom ; half value layer 0.5 mm. lead ; in 
aluminum, half value layer 23 mm. ; depth 
dose 53 per cent, at 10 cm. (in paraffin). 
Treatment rate is 15 r per minute. Four or 6 
pelvic portals are used ; two 15 by 15 cm. 
portals anteriorly over the pelvis ; two 15 by 
15 portals posteriorly, and 2 laterally, if 6 por- 
tals are used. Daily, 2 portals receive 150 r 
units (measured in air) ; total dosage from 
1600 to 2000 r is given each portal. This pro- 
duces a definite erythema with desquamation. 
Diarrhea is complained of in many cases but 
usually soon disappears if the daily dosage is 
decreased. In some cases 300 r is given daily, 
alternating the 4 or 6 portals. With safety, 
from 10,000 to 12,000 r units may be given 
over a period of from 5 to 6 weeks. The plan 
of this treatment should be individualized con- 
siderably, according to the size of the pa- 
tients and their ability to withstand the ir- 
radiation. 

The primary growth is markedly influenced 
by the x-ray series. Often, a cauliflower pri- 
mary growth of a high degree of malignancy 
will completely disappear after such a series. 

Following the x-ray series, radium applica- 
tions are commenced immediately, a divided 
series of vaginal and intrauterine applications 
being given. In the vaginal application, 2 mm. 
of gold and 1 mm. of aluminum filter is used, 
and in the intrauterine application, 1 mm. of 
gold and 1 mm. of aluminum is used. Previ- 
ously, we applied a vaginal dosage of from 
1200 to 1400 mg.-hrs. and an intrauterine dos- 
age of from 900 to 1200 mg.-hrs. This was 
repeated in 1 week and again in 2 weeks. 
Since the supervoltage x-rays have been used, 
we have reduced the vaginal vault dosage, but 
have not eliminated it. Usually, however, most 
of the radium dosage is given intrauterine. 
With 1 mm, gold filter, a dosage of from 
4000 to 6000 mg.-hrs. may be given. This 
dosage is divided into 1- and 2-week intervals. 
Many cases which have had the full radium 
dosage have not shown any bad effects follow- 
ing this heavy irradiation. The fact that the 
radium follows immediately after the x-ray 
series is probably the important factor in pre- 
venting unduly delayed reactions, because the 


tissues in the vaginal vault and cerv'ix have 
not had time to develop fibrosis and interfer- 
ence with the local circulation, which occurs 
from 4 to 6 weeks following intensive irradia- 
tion. 

Certainly, the intrauterine radium can do no 
harm to the bladder or rectum, as distance 
and filtration prevent much irradiation outside 
of the walls of the uterus. We believe the 
radium dosage absolutely essential in order to 
give sufficient irradiation to the uterine canal 
and cervical glands. 

Sarcoma of Soft Parts. — Irradia- 
tion has given better results than any 
other form of treatment in cases of 
lymphosarcoma, Hodgkin's disease and 
leukemia, according to T. Leucutia. 

Acute leukemia is apparently not in- 
fluenced at all by irradiation and few 
cases survive as long as 9 months. In 
chronic forms of leukemia, lymphatic 
and myelogenous, duration of life is 
influenced very little, if any, by irradia- 
tion, but the symptomatic improvement 
of the patient during the few years of 
survival is remarkable. In cases of 
lymphosarcoma some radiologists have 
not found that radium and x-rays pro- 
long life, but T. Leucutia in summariz- 
ing the results in several large institu- 
tions believes irradiation has definitely 
prolonged life. 

In Hodgkin's disease the statistics 
seemed to show less prolongation of 
life than in cases of lymphosarcoma, but 
still there was some prolongation. If 
the lesions are confined to a small area, 
the prognosis is better than when the 
lesions are more widespread. 

Leucutia used high voltage x-rays 
ranging from 160 K. V. to 200 K. V. 
He believes that treatment with voltages 
above 200 K. V. has little promise of 
results much better than those already 
reported, except in certain cases of local- 
ized lymphosarcoma, where a higher 
penetration is needed. 

Sarcomas vary from one extreme to 
the other in regard to their sensitivity 
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to irradiation. On one extreme is the 
highly radiosensitive lymphosarcoma 
and at the other extreme the highly 
radioresistant sclerosing osteosarcoma. 
T. Leucutia (Radiology 25:403 (Oct.) 
1935) discusses the various types and 
subtypes of sarcomas with respect to 
their radiosensitivity, which is the basis 
for the dosage used in the treatment. 
The clinical course usually followed by 
the various types of sarcomas (exten- 
sion, metastases, etc.) is one of the 
guides used in determining the frac- 
tionation of dosage, intervals between 
treatments, and duration of treatment. 
The author reports that in 222 cases of 
sarcoma treated at Harper Hospital, 
Detroit, between the years 1922 and 
1929, the incidence of survival for 5 to 
12 years was 30 per cent. Of the 222 
cases, 101 had sarcomas of soft tissues 
and among these the 5- to 12-year sur- 
vival was 40 per cent. These soft part 
sarcomas were grouped as follows : 

1. Fibroblastic sarcoma. 

2. Fibrosarcoma. 

3. Neurosarcoma. 

4. Myxosarcoma. 

5. Leiomyosarcoma. 

6. Rhabdomyosarcoma. 

The cases are tabulated with regard 
to age, sex. histological diagnosis, origin, 
stage, type of treatment, dose, series, 
extent of treatment, extent of metas- 
tases result, duration since onset, an d 
duration since treatment. 

The technic of x-ray treatment was 
200 K. V., 1 or 1.5 mm. Cu. plus 1 mm. 
Al. filtration, making the effective wave 
length 0.13 to 0.14 Angstrom units ; 
30 to 100 per cent, of a skin unit dose 
was given to each portal. This was 
varied according to the estimated radio- 
sensitivity of the sarcoma. 

The fibroblastic sarcoma group con- 
sisted of 61 cases and the 5- to 12-year 
survival rate was 21 per cent. In it are 
included all the sarcomas which do not 


belong to other well-defined groups by 
reason of distinguishing characteristics. 
The sarcomas in this group presented 
the greatest variation in radiosensitivity. 
In a general way their morphological 
structure, degree of differentiation of 
cells, vascularity of the tumor, and 
amount of paraplastic structure deter- 
mined the response of the sarcoma to 
irradiation. Most of the tumors were 
quite bulky and the irradiation was 
rather heavy, from 90 to 100 per cent, 
of a skin unit dose. In many cases, 
surgery was used in addition to the 
radiation therapy. Supplemental irradi- 
ation was given to regions known to be 
favorite sites for metastases of the sar- 
comatous tissue under treatment. 

Fibrosarcoma and neurosarcoma have 
many characteristics in common, espe- 
cially in regard to histogenesis and 
radiosensitivity. Radical excision was 
done in 17 cases of fibrosarcoma re- 
ported by Leucutia and this was fol- 
lowed by postoperative prophylactic ir- 
radiation. Of the 17 cases, 82.4 per 
cent, survived the 5- to 12-year period. 

In the series reported there were only 
3 cases of neurosarcoma. One patient 
has died and the other two have re- 
mained alive for 7 years. One of these 
patients has had radiation therapy 
throughout the 7 years, consisting of 
30 series of treatments. The lesion at 
the end of that time was smaller than 
at the beginning of the treatment, but 
had not entirely disappeared. Leucutia 
remarks that in rare instances, malignant 
tumors of nerve trunks may be very 
radiosensitive, as for example, a case 
reported by Stewart in which a gangli- 
onic neuroblastoma, probably arising in 
the cervical sympathetic ganglion, 
seemed to be as radiosensitive as lymph- 
osarcoma. Later, metastases developed 
in the lungs, but regressed dramatically 
to irradiation. They developed a second 
time and regressed a second time to 
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irradiation. The patient, a young bo\', 
finally died when he could not tolerate 
further irradiation. 

Myxosarcomas develop slowly and 
often reach a large size before causing 
discomfort to their hosts. Metastases 
to regional lymph nodes and lungs are 
a very late complication. These tumors 
respond well to irradiation if given in 
large dosage, 90 to 100 per cent, of a 
skin unit dose. Several series of treat- 
ments may be required to cause com- 
plete disappearance of the sarcoma, as 
regression is much slower than in some 
other forms. In the 8 cases reported, 4 
(50 per cent.) have apparently been 
cured. In the cases which died, metas- 
tases developed in the lungs, in 1 case 
nearly 4 years after complete disap- 
pearance of the primary tumor. 

The pathologic criteria of leiomyo- 
sarcoma are ill-defined. Some investi- 
gators claim that the condition occurs 
rather frequently, while others have ob- 
served it only rarely. The chief diffi- 
culty in the histologic diagnosis of 
myoma and myosarcoma lies in the vari- 
ation of opinion as to the exact propor- 
tion of the embryonal and adult ele- 
ments necessary for the classification. 
The author quotes Ewing as stating that 
benign myomas may vary in structure 
in different portions and probably at 
different periods, but these changes con- 
stitute only a local and temporary ac- 
celeration of growth, without evidence 
that they will be transformed into malig- 
nant sarcomatous degeneration. It is 
well ' known that the radiosensitivity is 
low in myomas that show degenera- 
tion, whether malignant or otherwise, 
and degeneration calls for surgical 
intervention with postoperative ir- 
radiation. 

In the 8 cases of leiomyosarcoma re- 
ported by Leucutia, 7 originated from 
the uterus and 1 from the aortic wall. 
They were treated with heavy irradia- 


tion, 90 to 100 per cent, of a skin unit 
dose, following surgical operation. In 
a few cases, moderate palliation with 
temporary restraint in growth of the 
tumor resulted, but only 1 patient of 
the 8 remained well for a period of 
5 years. 

In rhabdomyosarcoma, the criteria of 
radiosensitivity are nearly identical with 
those of leiomyosarcoma and conse- 
quently the radiation results are equally 
unsatisfactory. Of 3 cases of rhabdo- 
myosarcoma (2 of the kidney and 1 of 
the thigh) , treated by the writer, none 
survived 1 \'ear following irradiation. 
Leucutia sums up his work with the 
following conclusions ; 

‘Tn reviewing the statistical results 
in relation to the therapeutic method 
used in this very complex group of 
sarcoma of the soft parts, it becomes 
apparent that neither surgery nor radia- 
tion therapy has hard and fast rules. 
As concerns tlie former, though the 
general principle may be that every op- 
erable sarcoma should be removed at 
once, there are instances in which pri- 
mary radiation therapy may appear of 
greater benefit. Especially is this true 
of some highly cellular sarcomas of 
the fibroblastic group, such as round- 
cell sarcoma of the tonsil or any other 
location, reticulum-cell sarcoma, large 
spindle-cell sarcoma, etc., of the m 3 C!co-, 
lipo-, and xanthosarcomas and of the 
Kaposi sarcoma of the skin. Moreover, 
when biopsy is taken in all these in- 
stances, it appears considerably safer to 
attempt to remove a metastatic node in 
toto, rather than try to cut into the 
tumor proper. As concerns radiation 
therapy, the degree of radiosensitivity 
forms the basis of procedure. Yet 
radiosensitivity in the clinical sense may 
mean ‘spectacular’ regression in one 
case and slow progressive tumor shrink- 
age in another. The criteria dominating 
stich response must be closely scrutin- 
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ized and classified. It will be found that 
in the majority of cases they may be 
harmonized to greater advantage with 
surgical indications and that, therefore, 
an association of surgical and radio- 
therapeutic methods in the treatment of 
sarcoma of the soft parts must consti- 
tute an essential and most desirable re- 
quirement. In the same sense, statistics 
dealing with a combination of the two 
methods rather than their opposition 
will prove of the greater clinical value/’ 
Polycythemia Vera. — Spray x-ray 
therapy” is used for the treatment of 
the whole body at once. It is also called 
''teleroentgenotherapy/’ '^roentgen 
baths,” or “total irradiation.” The 
technic used by F. T. Hunter (New 
England J. Med. 214:1123 (June 4) 
1936) at the Massachusetts General 
Hospital was 200 K. V, P., 4 ma., filter 
0,5 mm. Cu, and 4 mm, celluloid, 215 
cm, skin-target distance. The rate of 
irradiation was 20 r per hour (measured 
in air) , In theory, the method of treat- 
ing radiosensitive widespread lesions as 
a whole, not piecemeal, seems quite 
feasible. Several radiologists have em- 
ployed it in cases of leukemia and lym- 
phoblastoma, but their results have not 
been uniform in demonstrating its use- 
fulness. In radioresistant neoplasms the 
“spray x-ray therapy” has not proved 
as effective as more intense irradiation 
through medium or small-sized portals. 
A few cases of polycythemia vera have 
been treated by the “spray x-ray therapy” 
and reports in the foreign literature have 
been mildly enthusiastic. As these re- 
ports have not appeared in the English 
literature, the author believes it will 
be of interest to present 2 personal cases 
which were treated and followed closely 
for 3 years. 

The first patient was a white woman who 
developed thromboses in the superficial veins 
of the thighs, with edema of the femoral 
regions and sharp pains in the chest which 


were thought to be due to pleurisy. The 
thromboses became more numerous and one 
of them appeared on the right lower abdomen. 
This one was 12 cm. in diameter, red, slightly 
tender and indurated. The jugular veins could 
be palpated as hard cords on both sides of the 
neck. The retinal vessels were distended and 
tortuous and there were many hemorrhages 
into the retinae. The blood showed 8,500,000 
red blood corpuscles, hemoglobin 125 per cent 
(Sahli), 12,000 white cells. There were 85 
per cent, polymorphonuclears. The x-ray 
treatment given to this case is reported by 
the author as follows : 

“Spray therapy was begun November 11th 
and was continued through December 7, 1932. 
The apparatus was operated so as to deliver 
to the patient about 20 r per hour (measured 
in air) at a target skin distance of 215 cm., 
through 0.5 mm. of copper and 4.0 mm. of 
celluloid ; M. A. 4, K. V. P. 200. A total of 
304 r was given in 11 sittings. A second course 
of treatment (with the same arrangement of 
the apparatus) was begun on January 24, 1933, 
and completed on February 28, 1933. In this 
course of therapy 598 r were administered in 
26 sittings. Thus, a total of 902 r was re- 
ceived by the patient in about 10 weeks time.’* 
The attthor has published a curve showing the 
blood count for 3 years. The red cells dropped 
to 4,000,000 soon after the completion of the 
second scries of treatincnts and gradually rose 
again, but ha.s not reached the 6,000,000 level. 
The patient appeared normal in every way at 
her examination in the early part of this year. 

The second patient was a S2-year-old white 
man who, on March 8, 1933, had 10,630,000 
red blood corpuscles per cu. mm. ; hemoglobin 
125 per cent. (Sahli) ; polymorphonuclears 85 
per cent. Red blood cells were normal in ap- 
pearance. The x-ray treatment was as follows : 

“Spray therapy was given between June 6th 
and July 20, 1933; but it was subsequently 
discovered that because of difficulties encount- 
ered in computing dosage, the patient had re- 
ceived, during this period, only a fraction of 
the prescribed amount of therapy. (Note that 
the erythrocyte count did not fall during this 
time.') A new course of therapy was begun 
on September 2Sth and completed on October 
25, 1933, the patient receiving a total of 1192 r 
in 22 sittings. The apparatus was arranged 
as in case 1 except that an increase of the 
milliamperage to 6 raised its output to ap- 
proximately 54 r per hour. An additional small 
amount of therapy, totaling 180 r was ad- 
ministered between July 22 and July 29, 1935, 
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in 6 sittings/’ Soon after the spray therapy 
in 1933, the red blood count dropped to 5,000,- 
000- It has gradually risen so that it was 
slightly over 6,000,000 in the early part of this 
year. All the symptoms of polycythemia vera 
have disappeared, and the patient feels per- 
fectly well. 

In commenting on these 2 cases of 
polycythemia vera, the author makes 
the following statement. 

''From the previously reported cases 
of polycythemia vera treated by the 
'spray therapy' and from the 2 records 
here, it can be stated that this type of 
irradiation is definitely superior to the 
therapeutic agents in common use. 
Roentgenotherapy through small fields 
has not demonstrated its practicability 
as a routine measure. Dangerous drugs, 
such as phenylhydrazine and arsenic, 
require constant supervision and cauti- 
ous administration, even then they often 
give rise to gastrointestinal disturbances, 
jaundice, or skin eruptions. Phlebotomy, 
an unpleasant procedure at best, not only 
must be performed at frequent intervals, 
but on occasion is ineffective. And as 
for daily stomach washes which have 
been recently suggested, one can only 
agree with Publius Syrus : 'There are 
some remedies worse than the disease.' 
'Spray therapy,' on the other hand, when 
administered in small doses over long 
periods of time, has an astonishingly 
prolonged depressant effect on the blood 
forming organs, produces no disturb- 
ing clinical symptoms, and may be given 
without interruption of the patient's 
daily work. For these reasons, there- 
fore, I believe it to be the treatment of 
choice in polycythemia vera." 

Erythroblastic Anemia (Cooley). 
— Hereditary erythroblastic anemia 
(Cooley), a pathologic entity manifest- 
ing itself in certain infants of Mediter- 
ranean parentage, has some histologic 
points in common with polycythemia 
vera. Within the knowledge of F. T. 
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Hunter {Ibid.j this disease had never 
been treated by the ‘'spray therapy"' 
previous to the fall of 1935, when treat- 
ment of the case, which he has reported, 
was begun. Erythroblastic anemia 
( Cooley j had been treated unsuccess- 
fully bj’ x-rays through limited portals- 

The patient was a 7-year-old boy, Ameri- 
can-born of Italian parentage. At the time of 
entrance into the hospital, September 5, 1935, 
he was pale and sallow and could not climb 
a flight of stairs without becoming tired out. 
Two sisters of the patient also have hereditary 
erythroblastic anemia. 

The patient had 2,540,000 red blood cells per 
cu. mm., hemoglobin 28 per cent, (Sahli;, 
polymorphonuclears 56 per cent., lymphocytes 
25 per cent., normoblasts 15 per cent., hema- 
toblasts 2 per cent., unclassified cells 2 per 
cent- The erythrocytes exhibited extreme var- 
iation in size and shape with many tailed forms, 
microcytes, macrocytes, stippled and poly- 
chromatophilic cells. The platelets were some- 
what decreased in number. 

The treatment was as follows: “Spray 
therapy was begun on September 10th and 
complete on September 25, 1935, a total of 
360 r being given in 14 sittings. The appar- 
atus was that used in the treatment of the first 
two patients but so arranged that approxi- 
mately 40 r per hour (measured in air) was 
received by the patient.’’ 

As this was the first case of its kind ever 
treated by the “spray method,” it was not 
known in advance just how large a dosage 
should be used. Unfortunately, too much treat- 
ment was given and an acute bone-marrow 
depression resulted. The white cells of the 
blood fell to 500 per cu. mm. and the platelets 
almost disappeared. This crisis was accom- 
panied by purpura and alarming episfaj^is. A 
series of blood transfusions was given. 
Conditions improved after that and in the 
course of a month the number of white cells 
reached normal and the red count came up to 
about 4,000,000, with a reduction in the num- 
ber of nucleated red cells in the circulating 
blood. The subjective symptoms disappeared 
and the child, though still somewhat pale, be- 
came bright and active and can play with 
children his age without getting tired out. He 
has gained in weight and is able to go to 
school. 

In commenting on this case, the 
author makes the following statement : 
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“This single case of erythroblastic 
anemia treated with the 'spray therapy’ 
neither invites lengthy discussion nor 
warrants generalizations. It does demon- 
sti-ate, however, that irradiation by this 
method has a rather marked depressant 
action on rapidly proliferating erythro- 
blasts in the bone-marrow; and that, 
with the consequent lowered rate of 
hematopoiesis, fewer immature cells ap- 
pear in the peripheral blood, an increased 
number of erythroc 3 des reach the blood 
stream and a definite clinical improve- 
ment takes place in the patient. It is, of 
course, too early to comment on the last- 
ing effects of the treatment, or on the 
frequency with which it should be re- 
peated. Obviously, the dosage used in 
this case was administered at too rapid 
a rate. Doses from 10 to 20 r given at 
S-day intervals, might possibly produce 
beneficial results without such a marked 
effect on the leukoblasts and megakaryo- 
cytes. However that may be, the result 
of 'spray therapy’ in one case of ery- 
throblastic anemia is presented here with 
the hope that further observations will 
be made.” 

Acute and Chronic InHammatory 
Conditions. — Inflammatory conditions 
require comparatively small doses of 
x-ray irradiation for their cure, accord- 
ing to A. U. Desjardins (Texas State J. 
Med. 31 : 616 (Feb.) 1936). This is in 
contrast to neoplastic conditions which, in 
general, require large doses. Inflamma- 
tory conditions may be treated by com- 
petent radiologists with little danger 
of deleterious effects from the irradia- 
tion itself. 

Many forms of acute inflammation are 
cured promptly by a single small dose 
of x-rays. The more acute the infection, 
the smaller the dosage required to cure 
it, and the earlier in the disease treat- 
ment is started, the more likely are re- 
sults to be favorable, i. e., prompt relief 
of pain and subsidence of congestion, red- 


ness and temperature. In some cases, 
relief of pain may be preceded by a 
moderate increase for a short time after 
the irradiation. Good results are more 
likely if irradiation treatment is started 
during the stage of leukocytic infiltration 
rather than in the later stage of 
suppuration. 

Polymorphonuclear cells, lymphocytes 
and eosinophiles play an important part 
in the defense mechanism against in- 
fection. These cells are sensitive to 
x-rays and it appears that some of these 
defense cells must be destroyed by the 
irradiation. At first thought, this might 
appear to be the exact opposite of the 
result desired, but an explanation may 
be that antitoxins, bacteriolysins and 
other protective substances are liberated 
suddenly when some of the defense cells 
are disintegrated. In this way, the anti- 
bodies are made available more quickly 
than when they must be utilized by natu- 
ral processes involving the intact cells. 
Leukocytic infiltration is favorable for 
successful irradiation therapy, but the 
presence of connective tissue around the 
inflammatory lesion is unfavorable. In 
other words, when a process is chronic 
and fibrosis has taken place, larger doses 
of x-rays are i-equired for favorable 
therapeutic results. 

Furuncle, carbuncle, cellulitis, phleg- 
mon, onychia, paronychia, abscess, acute 
adenitis, erysipelas and gas-bacillus in- 
fection are usually considered to be 
in the group of acute inflammatory 
lesions which are favorably affected by 
irradiation. 

“Certain other acute inflammations 
such as sinusitis, mastoiditis, pelvic in- 
fection, and osteomyelitis also seem to 
be influenced favorably, but the accumu- 
lated evidence is not yet absolutely con- 
clusive. The incidence of favorable re- 
sults runs fairly consistently between 
70 and 80 per cent. The fact that many 
patients recover promptly without opera- 
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tion does not mean that irradiation 
should supplant surgical measures. 
Rather, the surgeon and radiologist 
should cooperate all the more closely 
because, even when irradiation has had 
a good effect, the shortening of the in- 
flammatory process may require a more 
prompt, if less extensive, intei vention. 

“According to A. J. and W. A. 
Quimby, ‘no pathological process in the 
body responds quicker to an x-ray ex- 
posure than the nonresolution follow- 
ing pneumonia.’ Other reports have 
tended to confirm this view. An equally 
favorable effect of irradiation in a large 
percentage of cases of postoperative 
pneumonia as well as cases of pneumonia 
unrelated to surgical intervention has 
been recorded.” 

Erysipelas often responds very 
promptly to a moderate dose of x-rays, 
the fever diminishing in 12 to 36 hours. 
In many cases the disease continues to 
recede after one treatment but in some 
cases the remission is temporary and 
additional x-ray treatments may be re- 
quired. The area irradiated should be 
more extensive than the visible inflam- 
mation. Ultraviolet radiation may be 
used instead of x-ray radiation in the 
treatment of erysipelas, but the dose 
required is great enough to cause a 
heavy erythema and blistering. This 
obscures the extent of the erysipelas, 
making it difficult to determine whether 
the disease is receding or extending. 

Acute parotitis is a complication of 
severe surgical operations which is rather 
uncommon but is very serious when it 
does occur, carrying a mortality rate 
of 35 to 60 per cent, when treated by 
the usual methods. According to some 
authorities, it occurs 15 to 20 times as 
often after operations on the colon as 
after any other operations. While the 
parotitis is in the early infiltrative 
stage it may be treated with moderate 
doses of radium. The inflammation will 


often subside in 24 to 48 hours and 
suppuration will be prevented. This 
is so commonly effective that suppura- 
tion occurs in only one-tenth as many 
cases treated by radium as by other 
methods. Mortality is reduced the same 
as suppuration. Radium treatment can 
be given withotit disturbing the patient. 
Except for this factor, it seems probable, 
from tests on a few cases, that x-ray 
treatment would be as effective as 
radium treatment. 

Tuberctdosis, actinomycosis, trachoma 
and actiz'e infections chronic arthritis 
are some of the chronic inflammatory 
conditions which have been known for 
a long time to be favorably influenced 
by x-ray therapy. The dosage required 
in chronic inflammation is larger than 
that required in the treatment of acute 
inflammatory conditions and the treat- 
ments must be repeated several times 
at suitable intervals. The dosages used 
should not be as large as those used 
in treating tumors and should not cause 
er 3 rthema or reach the limit of tolerance. 
Tuberculous lesions are affected only 
slowly by irradiation and in tuberculous 
adenitis, for example, the treatment must 
be given every 3 or 4 weeks for 3 to 12 
months. In the absence of calcification, 
the inflamed lymph nodes gradually re- 
cede and either disappear completely 
or remain as small fibrous granules. 
Caseous material may be slowly absorbed 
or replaced by calcium. When suppura- 
tion occurs, the pus is often fluid encjugh 
that it may be aspirated through a large 
bore needle. The best practice is to 
introduce the needle obliquely through 
dense tissue rather than directly through 
the thinnest tissue overlying the area 
of suppuration. In this way a sinus 
is less likely to result. In some cases 
the pus cannot be aspirated and incision 
is necessary. X-ray treatment in these 
cases has reduced the size of the ab- 
scess so that the incision need not be as 
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extensive as in similar cases not treated 
by irradiation. 

Ultraviolet irradiation is a valuable 
supplement to the x-ray irradiation, and 
seems to hasten resolution of tubeiculous 
lesions. It should be given to the -whole 
body in daily increasing doses. Ultra- 
violet treatment of the affected parts 
only, does not seem to have any value. 

Tuberculosis of the peritoneum is 
benefited by x-ray therapy in much 
the same way as tuberculous adenitis. 
Tubercles in the cornea and iris recede 
more rapidly after exposure to x-rays 
than tuberculous lesions in any other part 
of the body. In irradiating the eye, the 
dose of x-rays should not exceed three- 
fourths of an erythema dose. Larger 
doses, especially in the cases of children, 
might lead to cataract and epithelial 
degeneration in the lens. 

Trachoma can sometimes be cured by 
x-ray therapy. The early stages of 
the granular form of the disease are 
more easily cured than are the later 
stages when granulations have been 
replaced by connective tissue. In many 
cases, even though the disease may not 
be completely cured, it shows improve- 
ment under irradiation. 

Chronic infectious arthritis treated by 
x-rays shows favorable results in a large 
enough percentage of cases to warrant 
consideration of this method of treat- 
ment. The improvement varies in dif- 
ferent cases in regard to the relief of 
pain, reduction in swelling, and reduc- 
tion in functional disability. Focal in- 
fection should be eliminated, if possible. 
As in "other forms of inflammatory dis- 
ease, the quickest and best results are 
obtained when treatment is begun early, 
while the inflammation is active. When 
treatment is not begun until the disease 
is in late and chronic stages, a greater 
number of treatments must be given. 

Actinomycosis of the face, mouth and 
other superficial tissues can be cured 


in a large proportion of cases by x-ray 
irradiation supplemented by large doses 
of iodides internally. In some cases 
incision of the abscess to effect drain- 
age is necessary also. When the actin- 
omycotic infection involves the intes- 
tines the proper treatment is x-ray ir- 
radiation of the entire abdomen, front 
and back. Moderate dosage is used and 
treatments are repeated several times 
at intervals of 4 weeks. Exploratory 
ojjeration is contraindicated, as it tends 
to si-)read the infection. In some cases 
localized abscesses may be drained by 
simple surgical incision to advantage. 
When actinomycotic infection involves 
the lungs any form of treatment is not 
likely to lu-oduce more than slight and 
tempoi*ary improvement. 

Acute Postoperative Parotitis . — 
In (liscu.ssing this complication, J. M. 
R()bin.st)n and J. Spencer (New England 
J. Med. 215 : 150 (July 23) 1936) state 
that infection of the. parotid gland, either 
unilateral or l)ilateral, is a serious com- 
plication -which may follow almost any 
variety of severe surgical operation. It 
seems to be more likely to complicate 
rc.section of the colon than any other 
operation. In general, however, it may 
be .sai<l tint the more debilitated the 
patient and the more severe the opera- 
tion, the more likely is the occurrence 
of infectitiu of the parotid gland. Pre- 
disposing factors are general dehydra- 
tion, hyperi>_vrexia, rt'.striction of fl-uid 
intake by mouth, and lack of flow of 
saliva following administration of opiates 
and atropine. 

Acute postoperative parotitis has been 
recognized a.s a serious complication for 
some time. The usual method of treat- 
nxent has consiste<l of the application 
of hot or cold comprc.sses to the swelling 
and then incision as soon as fluctuation 
can be recognizi'd. Combined American 
stati.Htics re])orted by Creen gave a 
mortality of 58 per cent, for this method 
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of treatment. In commenting on it, the 
author says : “It is true that at least 
a third of these deaths can be ascribed 
to causes other than the parotitis. In 
the remaining cases, however, the com- 
plication appears to be not merely a 
terminal event, but is apparently the 
immediate cause of death, usually repre- 
senting the final blow to already 
weakened recuperative powers.” 

Bowing and Fricke, of the Mayo 
Clinic, have reported the results in 183 
cases of acute postoperative parotitis 
treated in that institution by means of 
radium. The technic employed was 2, 
3, or 4 units of 50 me. of radon, or 
equivalent amounts of radium mounted 
upon wooden blocks 3 cm. square, to 
make the skin-distance 2.5 cm., with 
filtration of 0.5 mm. silver and 1 mm. 
brass and 2 mm. lead. Treatments lasted 
8 hours and were given 1 to 4 times, 
depending upon the response. In the 
case of an infected region too large to 
be covered by 4 blocks, 4 more blocks 
were used after the initial treatment, 
to cover the additional area. These 
rather large amounts of radium could 
not be replaced by smaller amounts ap- 
plied nearer the skin, because a danger- 
ous skin dosage might then be given, 
with an ineffectual amount of radiation 
penetrating to the depths of the infected 
gland. Filtration could not be reduced 
without endangering the skin. 

Bowing and Fricke report a death 
rate following the radium treatment 
of 22.8 per cent., but the parotitis was 
the immediate cause of death in only 
6 per cent., the remaining 16.8 per cent, 
dying of some other complication, the 
original disease, or the effects of the 
operation. If all the deaths, 22.8 per 
cent., are considered as failures of 
therapy, the results will compare favor- 
ably with a series of cases treated with 
compresses and surgical drainage at the 
Mayo Clinic in which the mortality was 


39 per cent., as reported by Rankin and 
Palmer. 

At the Massachusetts General Hos- 
pital, high voltage x-rays have been used 
instead of radium in the treatment of 
acute postoperative parotitis and Robin- 
son and Spencer report the re- 

sults obtained. 

X-rays have some practical advantages 
over radium, one of the most obvious 
being that the treatment can be given 
in minutes instead of hours. One of the 
disadvantages is that the patient must 
be moved to the x-ray department, ex- 
cept in hospitals where mobile x-ray 
apparatus is available. The technic used 
was, 200 K. V. P., 50 and 60 cm. skin- 
target distances, 0.5 mm. Cu. and 1 mm. 
A1 filters, effective wave length 0.16 
Angstrom units. Through a 19 cm. cone 
300 r (occasionally 200 and 400 t), 
measured in air, were given at one sitting 
to the involved parotid gland. In cases 
of bilateral infection, both sides were 
treated at the one sitting. This dosage 
is approximately one-half of a skin 
erythema dose. 

In the series of 12 cases here re- 
ported, 3 patients died, making a mor- 
tality rate of 25 per cent., which 
compares favorably with the 22.8 per 
cent, mortality rate, reported by Bowing 
and Fricke, following the use of radium. 
The authors point out that the x-ray 
treatment should be given as early as 
possible in the course of the inflamma- 
tion, in order to abort the suppuration 
which is so common in parotitis. Early 
treatment may abolish the pain associr 
ated with swelling of the parotid in the 
same manner as similar treatment may 
abolish the pain associated with a 
carbuncle. 

Robinson and Spencer (Ibid.) were 
especially pleased with the results ob- 
tained in 4 patients with bilateral 
parotitis. All these patients recovered 
in spite of the fact that bilateral in fee- 
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tion is usually more serious and carries 
a higher raortalitj' rate than unilateral 
infection. 

The usual course of the disease in 
their patients was as follows : 

“Two days to two weeks after operation 
there was a sharp rise in pulse and tempera- 
ture. Soon after, the patient complained of 
pain at the angle of the jaw and trismus. A 
swelling below and in front of the ear ap- 
peared, rapidly increasing in size. Cloudy or 
frankly purulent secretion could sometimes be 
expressed from the reddened papilla. 

Generally within 4 to 24 hours after the 
swelling was noted, roentgen treatment was 
given. The infection then took one of three 
courses ; 

1. Within 12 hours of the treatment, the 
swelling and pain had increased markedly. In 
the following 24 hours both began to subside. 
At the end of 3 days to a week later, there 
was little or no residual evidence of inflam- 
mation. 

2. Within 6 to 12 hours, the pain had 
markedly decreased although the gland did not 
change in size. Twenty-four to 48 hours later, 
however, it was definitely smaller, and im- 
provement continued as in the first group. 

3. There was no response to therapy for 48 
hours, after which the fever, pain and swelling 
diminished very slowly. 

The early disappearance of the pain and dis- 
comfort associated with the swelling was par- 
ticularly striking in some of the cases observed. 
When the response was slow, the temptation 
to excise the mass was great. Delay was 
usually rewarded ; the swelling eventually sub- 
sided without abscess formation or else be- 
came localized so that only a small incision 
was necessary.” 

Skin Diseases. — X-ray therapy is 
considered by A. M. H. Gray to be 
one of the most valuable means of 
treating skin diseases, but it has its 
dangers as well as its advantages. A 
single small dose of x-rays applied 
to delicate normal skin, as, for example, 
on the forearm, produces no visible 
effect. If this is repeated several times, 
or if the dose of a single treatment be 
raised to a certain threshold value, there 
may appear a redness after about a 
w'eek. This may last 3 or 4 weeks and 


then be followed by pigmentation last- 
ing for several weeks more. When 
larger doses are applied, the erythema 
appears earlier and lasts a longer time. 
The larger the dosage, the more likely 
are additional effects, such as edema, 
vesication, ulceration and pain. Even 
after healing has occurred, there may 
be an atrophic scar, devoid of hair and 
sweat glands, and disfigured by ir- 
regular patches of pigmentation and 
telangiectasis. Even small closes re- 
peated many times may cause this 
atrophy and scarring of the skin. It may 
take many years for these changes to 
develop. A certain threshold dose of 
x-rays applied to the scalp may cause the 
hair to fall out in the treated area. If 
this epilation dose has not been ex- 
ceeded, the hair will grow in again, 
so that in the course of a few months 
it will have entirely regrown. If, how’- 
ever, this threshold epilation dose has 
been exceeded, the hair may never grow 
in again. 

The treatment of hypertrichosis by 
x-rays is strongly condemned^ because 
in order to I'emove the hair permanently 
such large doses are necessary that the 
skin cells must be injured. Telagiectatic 
scars are likely to result which cosmeti- 
cally are far worse than the original 
hypertrichosi s . 

Epilation by means of x-rays i,s a 
vahtable help in the treatment of ring- 
worm of the scalp. The x-rays do not 
kill the fungi of ringworm, but bring 
out the hairs so that the antiparasitic 
ointment will have a better chance to 
act. If e]^ilation is attempted for this 
purpose, it should be carried through 
to completion. A single epilation dose 
is given to each of 5 areas. 

There are many skin diseases which 
respond favorably to x-ray treatment, 
or a combination of x-rays and other 
means according to Gray. Among these 
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are eczema, eczematous occupational 
dermatitis, chronic eczema of the palms 
and soles zvifh hyperkeratosis, lichenified 
eczemas of the flexures, psoy'iasis local- 
ized in small areas, lichen planets 
localized in small areas, acne zjidgaris, 
folliciditis of the heard region, pruritus 
ani, pruritus zjidzjce, hyperhidrosis of 
axillce, hands and feet, mycosis fmigo- 


cides, z^^arts, keloids and malignant skin 
groueths. 

There are several conditions that do 
not respond to x-ray treatment as favor- 
abh- as would be expected. Among these 
conditions are lupus er^dihematosus, ex- 
foliative dermatitis, pit\'riasis ruba pilaris, 
congenital tumors, vascular nevi, moles, 
linear nevi, ichthyosis, and h\'strix. 
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Duclaux, the student, associate, and 
successor of Pasteur as Director of the 
Pasteur Institute, once wrote : “Medi- 
cine is a strange terrain. It is an edifice 
where nothing remains standing. . . , 
Who knows? Perhaps a section of wall 
will blow up somewhere and a little 
light will penetrate through the opening 
thus made/' 

As even the casual reader of medical 
literature can attest, these words are as 
true today as when they were written 
many years ago, and will still be true 
tomorrow ; for the medicine of the 
future arises from the medical literature 
of today, and each day, almost, sees 
some change, some advance in this field 
or that. And so constant is this flux and 
flow, that it is often a matter of difficulty 
to select from all that is available the 
contributions of greatest value or those 
marking a permanent advance, 

THE BLOOD,— CYTOLOGI- 
CAL STUDIES, — Among the more 
recent investigations is that of P. D, 
Rosahn and A. E. Casey (Am. J. M. 
Sc. 192:456 (Oct.) 1936), who use the 
term ^""kemacytologic constitution'^ to 
designate the composite blood formula 
for the individual, race, or family. 

From weekly or bi-weekly blood 
counts upon 5 rabbits over a period of 
2 years and upon 6 healthy young men 
for 1 year, the mean values for each of 
the blood elements of each individual 
were calculated and a comparison made 
of the individuals of each group with 
regard to these mean values. 

In the men, statistically significant 
values were noted for the red cell count 
(872) 


and total white cell count, and for the 
neutrophils, basophils, eosinophils and 
lymphocytes in both absolute and rela- 
tive numbers, and for the monocytes in 
absolute numbers. 

Among the rabbits, statistically signifi- 
cant values were observed for the hemo- 
globin in per cent., the red cell count 
and total white cell count, and in the 
absolute and relative numbers of neutro- 
philes, basophils, eosinophils, lympho- 
cytes, and monocytes. 

Previous studies by A. E. Casey, 
P, D. Rosahn, C. K. Hu, and L. Pearce 
(Science 79: 189, 1934) had shown that 
a characteristic and typical blood form- 
ula existed for each variety of standard 
breed of rabbit studied and hence that 
a hemacytologic constitution existed for 
races or breeds of rabbits. 

The present study offers biometric 
evidence to support the concept that a 
hemacytologic constitution exists for in- 
dividuals as well as for races. 

The difficulties attendant upon the 
clinical interpretation of relatively minor 
variations in both white and red cell 
counts have long been appreciated by 
the clinical pathologist, though not al- 
ways to an equal degree by the clinician, 
and it is with reference to such problems 
that these studies have an immediate and 
practical application. 

That the leukocytes undergo a normal 
and rhythmic variation in the normal 
individual within limits different in dif- 
ferent persons but constant in the same 
person, has been recognized since the 
studies of Doan and other workers as 
long ago as 1927, while Medlar in 1929 
called attention to the fact that the 
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leukocytic formula for the individual had 
been previously established. 

The conclusion of A. F. B. Shaw 
(J. Path, and Bact. 38:259 (May) 
1934), corroborated by \V. E. Garrey 
and W. R. Bryan (Physiol. Rev. 15: 
597 (Oct.) 1935), that the number of 
leukocytes is a character of the indi- 
vidual, receives biometric support in the 
present studies of Rosahn and Casey, 
whose evidence indicates that healthy 
individuals differ widely with respect 
to their blood formula. As these differ- 
ences were shown not only in rabbits 
but in healthy young- men, it is concluded 
that they are due to inherent or consti- 
tutional variability among individuals 
and that each individual has a charac- 
terestic and typical blood formula, 
largely determined by genetic factors. 

The evidence obtained in these studies 
further indicates that the blood cell 
formula which is normal for one indi- 
vidual may in fact be abnormal for 
another — 3 . matter of some practical 
significance and importance. 

This is well shown by the data per- 
taining to the individuals studied. 

In A, for example, whose mean white 
cell count plus 2% times the standard 
deviation was 9276 ( 7036 + 2% X 
896 = 9276), a total leukoc 3 d;e count of 
9000 would be within normal limits. 

In individual B, however, whose mean 
count plus 2% times the standard devia- 
tion was 8081 (5779 -f- 2^4 X 921 = 
8081), a total leukocyte count of 9000 
would represent a leukocytosis ; a neu- 
trophil count of 2000 in B would lie 
within his normal range (3075 — 2% X 
483 = 1868), while the same count in 
C would constitute a leukopenia as fall- 
ing without his normal range (4207 — 
2% X 623 = 2650). 

Similarly, a red cell count of 3.7 
millions for A would lie within that 
individual’s normal range, but in B would 
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be outside the normal limits for that 
individual. 

It is important to emphasize that the 
young men subjected to study were all 
in good health, in the same decade of 
life, ingesting approximately the same 
t 3 'pe of food, and living in a nearly' uni- 
form phj'sical environment. 

While, in the light of present knowl- 
edge, the statistical differences observed 
must be largelj^ a matter of conjecture, 
the well-known variability of such bio- 
logic phenomena as body build, degree 
of pigment, physical conformation, etc., 
suggests as a tenable hypothesis that the 
potential blood cell level of an individual 
is determined by genetic factors and is 
as characteristic of that individual as the 
color of his eyes or his physical type. 

While this inherent potentiality is sub- 
ject, of course, to the conditioning in- 
fluence of environmental stresses such 
as disease, the available evidence sug- 
gests that it is fundamental and char- 
acterizes and typifies the individual. 

If this be true, it becomes obvious 
that minor variations in white and red 
blood cell counts, as well as minor fluc- 
tuations in the distribution of the vari- 
ous white cell elements, may be of value 
in the detection of early pathologic 
processes when the numerical -variability 
of the different blood elements have 
been previously determined in the indi- 
vidual by repeated blood counts during 
health. 

BLOOD SEDIMENTATION.— 

The clinical significance of variations in 
the suspension stability of the blood are 
now rather well defined as an indication 
of activity without differential value. 

Recent studies of blood sedimentation 
have largely been devoted to attempts 
to discover and explain its mechanism, 
or, in other words, to determine the 
underlying factors responsible for the 
variations in blood sedimentation which 
accompany pathologic processes. 
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Among the more recent of such stud- 
ies is that of S. P. Lucia, T. Blumberg, 
J. W. Brown, and S. M. Gospe (Am. J. 
M. Sc. 192 : 179 (Aug.) 1936), who con- 
clude from study of 102 cases that sedi- 
mentation time is apparently accelerated 
as globulin content of the serum in- 
creases and is retarded as the albumin 
content of the serum increases. 

However, it cannot be hastil 3 " con- 
cluded from this study that acceleration 
of the blood sedimentation time depends 
wholly upon an increase in the serum 
globulin, for the differences observed, 
though statistically significant, were low. 
Moreover, as has been shown by other 
workers, as well as in this study, de- 
creased erythrocyte counts and increased 
neutrophil counts are also associated 
with decreased blood sedimentation 
rates, although the latter assumption is 
open to question in that the underlying- 
processes responsible for the increased 
sedimentation may also be responsible 
for the neutrophilic leukocjhosis. 

An extensive study of the various 
phjrsicochemical factors influencing the 
red cell sedimentation rate is that of 
K. Yardumian (Am. J. Clin. Path., in 
press), covering over 2000 cases, de- 
terminations being made by the Linzen- 
meier method. 

Yardumian’s results may thus be 
summarized : 

1 . Factors without appreciable influ- 
ence upon the sedimentation rate: (a) 
Different anticoagulant; ( 6 ) variations 
in standardized technics; (c) variations 
in temperature (20° C. to 30° C.) ; 
(d) remixing and resedimentation; (e) 
variation in chemical composition of 
the blood: blood sugar, nonprotein 
nitrogen, calcium, phosphorus, CO 3 
combining power, cholesterol, plasma 
and cell chlorides, albumin-globulin ratio, 
and variation in the number of platelets 
and leukocytes, these last two particulars 
not being in agreement with the studies 


cited above, which, however, include only 
102 cases. 

2. A moderate effect upon the sedi- 
mentation rate is exerted by the follow- 
ing factors : (a) A delay of more than 
2 hours in conducting the test decreases 
the sedimentation rate; (b) extreme 
variation in temperature, below 20° C. 
producing a decrease and above 30° C. 
producing an increase in the sedimenta- 
tion rate; (c) marked variations in the 
albumin-globulin ratio increase the rate; 
(d) variations in the length and bore of 
the sedimentation tube; and (e) marked 
hyperglycemia (over 200 mgms. per 
cent.), which slows the rate. 

3. Factors producing a marked effect 
upon the sedimentation rate: (a) High 
fibi'in content (rate accelerated) ; (b) 
high total lipoids (rate accelerated) ; 
(c) cell volume of packed cells, the 
smaller the volume, the more rapid be- 
ing the sedimentation i-atc : and (d) de- 
viation of the sedimentation lube from 
the perpendicular iDosition. 

In connection with this la.st observa- 
tion, the studies of F. Boerner and H. F. 
Flippin (J. Lab. and Clin. Med. 20:583 
(Mar.) 1935) are of interest as pre- 
senting a simple method of assuring 
that blood sedimentation reactions are 
conducted with the sedimentation tube 
in a perpendicular position. 

These workers used the Westergren 
sedimentation tube, suspended from a 
thumb-tack by means of a small hook 
made from a Gem paper-clip and a 
snugly-fitting cotter-pin ins^'rtod in the 
upper end of the tube. 

After the tube has been filled with 
blood to the 200 mm. mark, the lower 
end is sealed by inserting it into a small 
rubber bulb which, by reason of a small 
window cut into the wall near the blind 
end, is easily slipped into position (when 
first moistened) without disturbing the 
column of blood. The arrangement is 
easily seen in the Fig. 1 . 
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It is readily apparent that blood sedi- 
mentation is a complex phenomenon in- 
fluenced by varied and complex factors 
which, in all probability, exert their 
effects upon surface tension, capillary 
attraction, or electrical charges of the 
cell or plasma. 

Studies such as these have a definite 
clinical application, as suggesting that a 
phenomenon so readly influenced by so 
many factors holds but little promise of 
becoming of definite diagnostic or prog- 
nostic value. 

As an indication of activity — without, 
however, furnishing any clue as to the 
nature of the activity. — the determina- 


(2) that a comparison of the leukocyte 
count and sedimentation rate in 106 
cases showed the latter to be the more 
accurate index; (3 j that the comparison 
between the sedimentation rate and other 
clinical and laboratory findings (such as 
sputum, presence of moderately coarse 
rales, and s 3 'mptomatic activity'), w'hile 
definite, was not as marked as that be- 
tween the sedimentation rate and the 
roentgenogram ; and (4) that the sedi- 
mentation rate quite accurately followed 
the course of the disease and in some 
cases gave warning of relapses before 
new shadows appeared in the x-ra\' 
plates. 



Fig. 1. — Drawing of the Westergren tube suspended from a thumb tack: (o) Thumb tack, 
(&) bent gem paper clip serving as a hook, (c) cotter pin, (d) Westergren tube, (^) rubber 
bulb with window. Boerner and Flippin: J. Lab. and Clin. Med.) 


tion of the blood sedimentation rate 
possesses some clinical value. Its limita- 
tions, however, are only now arriving 
at a just appreciation. 

The outstanding clinical applications 
of blood sedimentation reactions are 
still exemplified by their use in gyne- 
cology, as an index of the subsidence 
of acute tubal inHammatory conditions^ 
and in tuberculosis, as an evidence of 
persisting or reawakening activity in 
pulmonary lesions. 

In this latter connection, the recent 
study of W. O. Kelley (Am. Rev. 
Tuberc. 34 : 489, 1936) is of interest and 
practical value. 

From a study of 1381 determinations 
on 290 cases of pulmonary tuberculosis, 
Kelley draws the following conclusions : 
(1) That there was a close correlation 
between the roentgenogram and the 
sedimentation I'ate as evidence of the 
activity of the tuberculous process ; 


The sedimentation rate in 80.5 per 
cent, of cases with pleurisy was ab- 
normal. 

Incidentally, Kelley suggests that a 
single reading at the end of one hour 
is quite practical for clinical purposes. 

ANEMIA OF PREGNANCY. — 
Within comparatively recent years, the 
studies of various investigators has 
focussed attention upon the anemia of 
pregnancy, not the pernicious, hyper- 
chromic form, the clinical manifestations 
of which are striking and more or less 
compel attention, but more particularly 
the secondary, hypochromic type, the 
onset of which is more or less insidious 
and, too often, has escaped attention. 

It is well recognized now that this 
secondary anemia of pregnancy is rather 
common, that it progresses pari pa^su 
with the progression of the pregnancy, 
and that it is related in some degree to 
food deficienc^^ factors in its etiology. 
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as well as to certain deficiencies in 
gastric digestion associated with achlor- 
h^'dria or hypochlorhydria. 

Its obvious importance in the manage- 
ment of pregnancy has given rise, in- 
deed, to the dictum that, next to the 
urine and blood-pressure, a blood count 
is of the greatest importance during 
pregnancy. 

The subject has recently been re- 
viewed by J. C. Corrigan and M. B. 
Strauss (J. A. M. A. 106:1088 (Mar. 
28) 1936). 

These investigators suggested in 1930 
that the underlying cause of hypo- 
chromic anemia in pregnancy was a 
virtual deficiency of iron consequent 
upon gastric secretory defects in the 
presence of fetal blood requirements. 
This hypothesis was later verified by 
other investigators and is again cor- 
roborated by Corrigan and Strauss in 
an investigation of 200 women studied 
in the last 4 months of pregnancy. 

The outstanding feature of the in- 
vestigation is the demonstration that 
hypochromic anemia in pregnancy may 
be largely prevented by the routine ad- 
ministration of iron (0.5 Gm. or 7% 
grains of ferrous sulphate daily), espe- 
cially in the latter months of pregnancy. 

LEAD POISONING.— -B/ood in. 
— A, McKinney and S. Rosenzweig 
(J, A. M. A. 106: 1660 (May 9) 1936) 
have recently described a modified and, 
they believe, an improved method for 
the demonstration of stippled erythro- 
cytes in lead poisoning. 

The 3 reagents required are kept for 
convenience in covered Coplin jars. The 
technic is as follows : 

Fix dried smear in acetone-free methyl alco- 
hol for from 3 to 5 minutes and transfer 
directly to Wright’s stain (staining time pre- 
determined for each lot of stain used) ; wash 
in tap water and transfer to dilute ammonia 
water (2.S c.c. of stronger ammonia water in 
1000 c.c. of distilled water) ; dip up and down 


rapidly until blue color rims from slide ; wash 
in tap water, dry and examine. 

The finely stippled or coarsely dispersed 
“basophilic aggregations” in the red blood cells 
appear distinctly black against the gray or 
pink of the stained cell. The white blood cells 
retain the usual nuclear stain. 

The ratio of lead-afifected cells to the nor- 
mal red cells is determined by an adaptation 
of the Fonio platelet counting technic. A min- 
ute opening in a paper disk dropped into the 
ocular diaphragm gives a suitable counting 
field. The stipple cells and the normal red 
cells in each field are counted, but tabulated 
in separate columns, until 250 normal red 
cells have been counted. The number of stip- 
ple cells is then multiplied by 4, giving the 
ratio of such cells to 1000 normal cells. The 
number of thousands of red blood cells per 
cubic millimeter multiplied by the number of 
stipple cells per thousand cells, gives the ap- 
proximate number of lead stipple cells per 
cubic millimeter of blood. 

This staining method offers nothing 
fundamentally new ; its chief advantage 
lies in the fact that a simplification and 
combination of two previous technics 
makes possible : 

1. A rapid detection and enumeration 
of stipple cells in a spread which is also 
adequately stained for a differential 
count of the white blood cells. 

2. The utilization of reagents usually 
found in any physician’s office or clini- 
cal laboratory. 

3. A technic which stains dried 
smears 2 months old as satisfactory as 
fresh dried smears. 

While it has been commonly thought 
that the study of the leukocytes in lead 
poisoning was of little significance, at- 
tention was called in 1934 by A. E. 
Ferguson and T. Ferguson (J Hyg. 
34:295 (Oct.) 1934) to the clinical 
value of the determination of the ratio 
of large mononuclear cells to small 
lymphocytes. These workers, from their 
studies upon shipbreakers subjected to 
a great hazard (caused by oxy-acetylene 
flames impinging on lead paint), con- 
cluded that an increase in the ratio re- 
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ferred to had even a closer relation to 
the clinical condition than the stippled 
cell count. 

The ratio increased shortly after be- 
ginning work in this employment and 
as long as it remained above 2:1, there 
was little danger of the subjects show- 
ing lead poisoning. When it fell below 
1:1, on the other hand, lead poisoning, 
if not already present, was imminent. 
In their opinion the periodical deter- 
mination of this ratio in persons ex- 
posed to a lead hazard was more useful 
in preventing the incidence of lead 
poisoning than the determination of 
stippled cell counts. 

These findings have been recently 
confirmed, and the conclusions advanced 
have again been emphasized by D. O. 
Shiels (M. J. Australia 1:847 (June 
20) 1936) after a study of this ratio in 
workers of the Mount Isa Mines, 
Limited, in Australia. 

The procedure has the advantage of 
being independent of personal factors 
and variations of technic. Its only diffi- 
culty lies in the distinction between 
monocjles and large lymphocytes ; both 
are therefore included in the classifica- 
tion of large mononuclear lymphoid 
cells. 

Ferguson and Ferguson (loc. cif.) de- 
fine such cells as being at least as large 
as a polymorphonuclear lymphocyte. 
Shiels resorts to actual measurement 
by means of an ocular micrometer, and 
calls all cells 10 microns or more 
“large,” and all cells of less than this 
diameter “small.” 

It is essential to the accuracy of this 
determination to have thin films (1 cell 
thick) to avoid distortion in the shape 
and apparent size of the cells. At least 
50 lymphocytes should be counted in 
each film. 

Shiels concludes from his studies 
upon both normal individuals and those 
exposed to a lead hazard, that the ab- 


sorption of lead causes a definite in- 
crease in the ratio of large lymphocytes 
(_plns monocytes) to small lymphocytes ; 
that a fall in the ratio below 2:1 in an 
individual exposed to a lead hazard is 
associated with definite symptoms, usu- 
ally^ sufficiently severe to cause inca- 
pacity' ; and that the magnitude of this 
ratio is more closely associated wdth 
the clinical condition than is the stippled 
red cell count. As a rule, the more 
severe the case, the lower the ratio. 

It would thus appear that the deter- 
mination of this ratio is a simple and 
very useful index of the imminence or 
presence of lead poisoning and serv'es, 
also, as an accurate measure of its 
degree. 

Determination of Lead In Urine . — 
As the examination of the urine for lead 
is of great importance in the diagnosis 
and study of this condition, the new 
method described by J. R. Ross and 
C C. Lucas (J. Biol. Chem. 111:285 
(Oct.) 1935) is of interest and de- 
scribed below : 

Reagetits . — Redistilled water — ^prepared in a 
Pyrex all-glass still — should be used for all 
operations except preliminary rinsings. 

1. Glacial acetic acid. 

2. Citric acid solution, 10 per cent. 

3. Perchloric acid, 72 per cent. 

4. Hydrochloric acid, 1 N and 6 N. 

5. Ammonium hydroxide, concentrated, 1 
N and 0.075 N (or 0.5 per cent.) . 

6. Ammonium oxalate solution, saturated ; 
or powdered ammonium oxalate. 

7. Calcium chloride solution, 10 per cent, 
strength. 

8. Hydrogen peroxide (30 per cent.). 

9. Purified carbon tetrachloride. (Chloro- 
form may be used as solvent. It has the ad- 
vantage that the reagent dissolves in it much 
more rapidly than in carbon tetrachloride, but 
the latter is less volatile than the chloroform 
and, for colorimetry, is to be preferred.) 

10. Purified dithizone solution in carbon 
tetrachloride, about 3 mg. per 100 c.c. Dis- 
solve about 4 mg. of commercial dithizone in 
25 c.c. of carbon tetrachloride. Extract with 
three 25 c.c. portions of 0.075 N (0.5 per 
cent.) ammonium hydroxide. This dissolves 
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the dithizone but not the impurities. Reject 
the carbon tetrachloride layer. Neutralize the 
aqueous layer to litmus with 1 N hydrochloric 
acid and extract the purified dithizone with 
several 15 c.c. portions of carbon tetrachloride. 
Dilute to 100 c.c. The solution should be kept 
in a Pyrex flask in the refrigerator and made 
up freshl}^ every 3 days. 

11. Sodium cyanide solution, 20 per cent. 

12. Lead standards. 0.160 Gm. of crystalline 
lead nitrate made up to 1 liter with double 
distilled water. Two drops of lead-free nitric 
acid are added to a 100 c.c. aliquot, which is 
stored in a Pyrex vessel. This is Standard 1. 
One c.c, contains 0.10 mg. of Pb. One c.c. of 
Standard 2 contains 0.01 mg. of Pb. This is 
made by diluting 10 c.c. of Standard 1 to 
100 c.c. 

The solutions to be used are made from the 
best analytical grade of chemicals available. 
Regardless of the claims made on the label, 
all reagents should be tested for their lead 
content by the following procedure: A solu- 
tion of the reagent under examination is made 
up as required for the test and a quantity 
equal to 3 to 5 times the amount used in the 
analysis is made just alkaline to bromothymol 
blue with ammonia. After the addition of a few 
drops of 20 per cent, sodium cyanide, the 
mixture is shaken in a separatory funnel with 
1 c.c. of the purified dithizone solution, A 
cherry-red color indicates the presence of lead. 
Reagents containing more than 0.001 to 0.002 
mg, of Pb in the quantities used in the method 
must be discarded and others tried. In this 
way the lead content of reagents from differ- 
ent chemical houses may be readily deter- 
mined; those reagents containing the smallest 
amounts of lead should be used. 

Procedure , — ^Adjust 100 c.c. of urine in a 
special glass-stoppered tube (or in a glass- 
stoppered graduated cylinder) to approxi- 
mately pm 4.5 with bromocresol green indi- 
cator by the dropwise addition of glacial acetic 
acid. Add approximately 0.5 Gm, of powdered 
ammonium oxalate (or 10 c.c. of saturated 
ammonium oxalate solution) and mix. Then 
add 2 c.c. of 10 per cent, calcium chloride solu- 
tion and again mix. The lead is in this way 
completely precipitated by entrainment with 
the calcium oxalate precipitate. After the mix- 
ture has stood for 20 minutes (or overnight) 
with occasional shaking, the open end of the 
tube is covered with a cigarette-paper, held 
in place by a rubber band, and centrifuged. 
The supernatant liquid is then discarded and 
the precipitate washed with about 15 to 20 c.c. 


of double distilled water containing a few 
drops of saturated ammonium oxalate solu- 
tion. The clump of precipitated calcium oxa- 
late and uric acid is broken up with a glass 
stirring rod to insure thorough washing. It is 
then recentrifugated. After the wash water is 
decanted, the tube is inverted and allowed to 
drain on filter paper. This removes most of 
the phosphates which otherwise would inter- 
fere later in the procedure. Two c.c. of per- 
chloric acid and 2 drops of 30 per cent hy- 
drogen peroxide are added and mixed with 
the precipitate by agitation. The mixture is 
digested for at least 20 minutes on a micro- 
Kjeldahl digestion apparatus with a glass 
fume tube. While it is still hot, add 3 drops 
of the strong hydrogen peroxide (delivered 
cautiously down the side of the tube) , and 
continue digestion for 3 minutes. When the 
mixture is cool, 5 c.c. or more of double 
distilled water are added to dissolve the per- 
chlorates, followed by 3 c.c. of 10 per cent, 
citric acid solution, to prevent the precipita- 
tion of traces of phosphates which may still 
be present. Two drops of bromothymol blue 
are added and the solution is made just alka- 
line by the addition of 1.5 c.c. of concentrated 
ammonium hydroxide followed by the drop- 
wise addition of this reagent. If it has been 
made too alkaline (causing a precipitate to 
form), adjustment is made with citric acid 
solution. The digested solutions should not 
be made alkaline, however, until just previous 
to extraction, as a precipitate tends to form 
on standing. If this has occurred, they are 
acidified to dissolve the precipitate and care- 
fully made just alkaline. 

If much lead is expected to be present, it 
is advisable to transfer the solution to a IS c.c. 
volumetric flask and use only aliquot portions 
for subsequent procedures. The clear solution 
(or a 5 c.c. aliquot) is transferred to a 50 c.c. 
separatory funnel and 4 drops of 20 per cent, 
sodium cyanide solution are added. At this 
point the solution should be water-clear and 
the volume about 20 c.c. The mixture is then 
shaken vigorously with about 1 c.c. of purified 
dithizone solution. For extracting very small 
amounts of lead such are found in normal 
urines (less than 0.015 mg.), a more di- 

lute dithizone solution is preferable (one-half 
strength) . The cherry-red solution of lead 
dithizone in carbon tetrachloride is drawn off 
and the extraction is repeated with 1 c.c. or 
diminishing portions of the dithizone solution 
until no further red color appears in the car- 
bon tetrachloride. The lead in this way is 
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completely removed from the aqueous solution. 
After a little experience with the method, this 
extraction can be made to serve as a rough 
titrimetric estimation of the quantity of lead 
present- The supernatant solution, which 
assumes a yellow color owing to the excess 
dithizone being dissolved in the alkali, is 
discarded. 

The red dithizone solution, after being 
washed with about 10 c.c. of 0.5 per cent, 
ammonium hydroxide containing 2 or 3 drops 
of the sodium cyanide solution (to remove an 3 - 
excess reagent), is made up to a definite vol- 
ume with carbon tetrachloride and read in the 
Duboscq colorimeter against a known standard 
prepared in a similar way. This standard 
should be extracted at the same time from a 
suitable quantity of the lead standard. Since 
green colors are more easily read by some 
observers than red, it is sometimes advisable 
to change the color of the recovered lead solu- 
tions to the green by shaking with dilute 
(1:3) hydrochloric acid. The depth of the 
green color will be proportional to the amount 
of lead, provided the recovered samples have 
been washed free of excess reagent. 

A distilled water blank should always be 
run at the same time as the test sample, in 
order to determine the amount of lead con- 
tamination from chemicals, glassware, etc. The 
amount of lead found in this water blank is 
finally subtracted from the amount determined 
for the test samples. 

The dithizone solutions should be kept in 
glass-stoppered tubes away from bright light 
and read within an hour. Fading of the color 
is minimized by placing the tubes in the re- 
frigerator until they are read. For determina- 
tions of less than 0.015 mg., total volume of 
carbon tetrachloride extracts should be kept 
within 5 c.c. This necessitates reading with 
the microcolorimeter attachment, or against a 
series of standards in a comparator block. 

With this method Ross and Lucas regard 
the ‘‘normal” limits as 0.03 to O.OS (average 
0.05) mg. of lead per liter of urine (from 
determinations on 10 normal adults) for adults 
and 0.04 to 0.08 (average 0.06 mg.) in chil- 
dren (from determinations in 10 normal 
children) . 

These investigators cite the findings of 
Badham and Taylor (1925) of 0.02 mg. of 
lead per liter of urine for normal individuals 
in Sydney, Australia, and those of Litzner and 
Weyranch (1933), who reported 0.01 to 0.55 
mg, of lead per liter of urine for normal 
adults in Germany. 


ALLERGY. — Leukopenic Indesc^ 
— The leukopenic index in allergj" was 
developed from an observation by W’. T. 
Vaughan (J. Allergy 5:601 (Sept.) 

1934) in 1933 that, although the Widal 
colloidoclastic reaction was not a relia- 
ble test for liver function, certain indi- 
viduals allergic to milk reacted with 
leukopenia after the ingestion of milk. 

Further studies by the same worker 
6:78 (Nov.) 1934; 6:421 (July) 

1935) established the clinical value of 
this procedure in the study and recogni- 
tion of allergy". This conclusion has 
been corroborated by various other in- 
vestigators, among whom may be noted 
H. J. Rinkel {Ibid. 7:356 (May) 1936; 
J. Lab. and Clin. Med. 21:814 (May) 

1936) , M. Zeller (Illinois M. J. 69:54 
(Jan.) 1936; J. Lab. and Clin. Med. 
21:1274, 1936), and L. P. Gay (J. A. 
M. A, 106:969 (Mar. 21) 1936). 

The clinical value of this procedure 
seems thus well and definitely estab- 
lished. While not 1(X) per cent, accurate 
or reliable, it is still about 20 per cent, 
more reliable than the skin test to foods 
(scratch, intracutaneous, or both). 

The determination of the leukopenic 
index is a very simple procedure and 
consists of the following : 

Two fasting white counts are made upon 
the patient in the morning at 10-minute inter- 
vals, after which the patient eats the food for 
which he is to be tested. Following this, 3 
additional counts are made at half-hour inter- 
vals. If any one of the postprandial counts 
falls more than 1000 below the mean of the 
two fasting counts, the index is considered 
positive. A drop of less than 1000 is con- 
sidered a negative index unless maintained 
throughout the three counts, in which case it 
is described as “general low range, probabb^ 
po^^itive 

Certain precautions a^'e necessary in the in- 
terest of accuracy : ( 1 ) The same pipette and 

counting chamber must be used throughout 
each study; (2) the pipettes must be shaken 
for 3 minutes to ensure even distribution ; 
(3) counting chambers must be filled evenly 
and to approximately the same degree each 
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time; (4) at least 200 cells (eight mm. 
squares ) are counted in each determination , 
and (S) the blood must be obtained from a 
freely flowing; needle puncture. 

As is properly emphasized by 
Vaughan, the leukopenic index is to be 
regarded as an adjuvant to rather than 
a substitute for other methods of allergic 
study. As such, its value seems to have 
been demonstrated. 

The reliability of the leukopenic in- 
dex as an index of allergy to foods has 
been questioned by some Workers be- 
cause of the well known variability of 
the leukocyte count, both fasting and 
postprandial. 

As W. T. Vaughan (J. Lab. and 
Clin. Med. 21 : 1278, 1936) points out, 
however, these variations occur in the 
afternoon rather than the morning, and 
the leukopenic index determinations are 
made in the morning. 

Moreover, the studies of E. Ponder, 
G. Saslow, and M. Schweizer (Quart. 
J. Exper. Physiol. 21:21 (Apr.) 1931), 
who counted 800 cells for each deter- 
mination, have shown that the varia- 
tions are not generally as great as 
reported by others. This they believe 
is due to the possibility of technical 
errors, especially faulty distribution. 

It will be noted, in the description 
of the determination of the leukopenic 
index, that this point is emphasized. 

Vaughan has carefully studied the 
question, and in a total of 1000 fasting 
counts on 500 persons (each having 2 
counts at 10-minute intervals), found 
only 1 per cent, showing a fasting fluc- 
tuation of over 2000 cells. 

As he says, while the leukopenic in- 
dex is not 100 per cent, accurate or 
reliable, it is nevertheless about 20 per 
cent, xnore reliable than skin tests, and 
so gives to the allergist a simple and 
valuable addition to his diagnostic arma- 
mentarium. 


ALLERGIC RHINITIS.—The so- 

called common colds, particularly when 
recurrent, may at times have an allergic 
basis, the determination of which is 
often, even when suspected, a matter of 
some difficulty. While a pale, boggy, 
nasal membrane is accepted, when pres- 
ent, as significant, it is not always 
present and so cannot serve as a reliable 
and consistent indication of allergic 
rhinitis. 

D. M. Cowie and B. Jimenez (Arch. 
Int. Med. 5,7:85 (Jan.) 1936) call at- 
tention to the value of cytological ex- 
amination of nasal smears in the study 
of such conditions. 

In sensitized persons with nasal dis- 
charge, their studies showed a distinct 
increase in the number of eosinopliiles 
when a differential count was made on 
the nasal snxear, and their investigations 
lead them to conclude that an eosinophile 
count of 20 to 25 per cent, indicates 
that the patient is allergic. 

While eo.sinophilia occixrs in the nasal 
smears of persons both with and with- 
out allergy to pollen, it is more marked 
in those who i^rescnt an associated epi- 
dermal sensitization. 

During an infectious cold in such indi- 
viduals, there is a I'cversal of the cyto- 
logic picture of the nasal smear and 
the eosinophile count may be reduced 
far below that ordinarily seen in the 
allei'gic individual. 

No definite relationship between the 
diffci'cntial counts of nasal smears and 
the blood, made simultaneously, could 
be demonstrated. 

Cowie and Jimenez conclude that the 
presence of cosinophilia in the nasal 
smear, particularly when “colds" are 
recurrent, may be of value in suggest- 
ing a possible allergic basis and that the 
consistent appearance of such “eosino- 
philous” colds may serve as an indica- 
tion for sensitization studies in such an 
individual. 
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AGGLUTINATION REAC- 
TIONS , — It is now rather generally 
accepted that, as originally stated by 
Felix, the presence of agglutinins 

is indicative of infection, while the ‘TI"' 
agglutinins show little or no relation to 
the actual course of the disease and 
arise, in the majority of instances, from 
vaccination. 

While both and agglutinins 

can be detected when a living culture is 
used in the performance of the agglu- 
tination test in the study of enteric 
fevers, this is not the case when — as is 
the common custom — a single formal- 
ized or phenolized antigen is used. With 
killed antigens, '"O'" agglutination is in- 
hibited, possibly, it has been suggested, 
because the agglutinins, which are 

of flagellar origin, are kept apart me- 
chanically by the hardened flagella of 
the killed antigen. 

These facts have had an influence 
upon the technic of agglutination tests, 
because if living antigens are used with 
which, as has been stated, both types 
of agglutinins may be detected ; they 
must not only be transplanted and tested 
daily for standardization, but they must 
also be tested for smoothness at regu- 
lar intervals (3 weeks). 

To obviate these technical difficulties, 
H. Welch and C. A. Stuart (J. Lab. 
and Clin. Med. 21:411 (Jan.) 1936) 
have proposed a rapid slide test based 
more or less upon that devised by 
Huddleson in the study of undulant 
fever. 

The method was further modified by 
H. Welch and F. L. Mickle (Am. J, 
Pub. Health 26: 248 (Mar.) 1936), and, 
from an extensive comparison with the 
macroscopic test-tube method, seems deli- 
cate, reliable, and a useful addition to 
the laboratory methods available for 
the study of enteric diseases. 

The technic, therefore, is described 
in detail as follows : 


Preparatiox of Antigex. — W hile the de- 
scription to follow applies specifically to the 
preparation of typhoid antigens, the same 
method is used for the preparations of ^'a/- 
inonella paratyphi and .S', schottmuelleri. 

Preparation of Typhoid Antigen Sus^^ 

pension. — 1. A strain of R. typhosa of known 
antigenic make-up, which has been carefully 
checked for smoothness, is grown on agar 
(^H 7.0 to 7.2) in Blake bottles for 24 hours 
at 37^ C. 

2. Cover the surface of the medium with 
12 per cent, solution of sodium chloride con- 
taining 0.5 per cent, formalin (not more than 
5 c-c. to a bottle) and allow to stand 1 to 2 
hours. Then wash the growtli from the sur- 
face of the medium by gently rocking the 
bottle. 

3. Pool the concentrated suspensions and 
filter through at least 8 layers of cheese-cloth 
to remove clumps. 

4. Centrifuge for 1 to 2 hours at high 
speed, to pack the organisms as completely as 
possible. 

5. Remove and retain the supernatant fluid 
and record the volume of packed organisms. 

6. For each cubic centimeter of packed 
organisms add 5 to 7 c.c. (not more!) of the 
supernatant fluid. 

7. Again filter this concentrated suspension 
through 8 layers of cheese cloth, when it is 
ready for titration. 

This suspension contains “O” as well as 
antigen. 

Preparation of Antigen Suspension . — 

The same strain used for the preparation of 
the ‘'H’' (flagellate) antigen is used for the 
preparation of (somatic) antigen suspen- 

sion. 

1. Grow the organisms on agar (^H 7.0 to 
7.2) in Blake bottles for 48 hours at 37° C, 

2. Wash off the growth as before with 12 
per cent, sodium chloride solution containing 
0.5 per cent, formalin and pool the suspensions. 

3. To the pooled suspensions add 3 volumes 
of 95 per cent, alcohol and shake the flask 
vigorously for 10 minutes. 

4. Incubate 24 hours at 37° C., at the end 
of which period the antigen appears as a white 
flocculent mass on the bottom of the flask. 

5. Siphon off and discard the greater por- 
tion of the alcohol. 

6. Centrifuge the suspension for 1 to 2 
hours until the organisms are as tightly packed 
as possible. 

7. Remove the supernatant fluid and to each 
1 C.C. of packed organisms add 5 to 7 c.c. of 
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12 per cent, salt solution. The suspension is 
then ready for titration. 

Antigen Titration. — The antigen dilution 
desired is one which will show in the slide 
test an agglutination in agreement with that 
obtained with a similar dilution in the macro- 
scopic tube test, which titer is previously 
ascertained. 

The usual range of dilution in macroscopic 
tests is from 1 : 20 to 1 : 640. 

The standard tube test used by Welch and 
Mickle {loc. cif.') utilizes as antigens live 


Titration of Slide Test Antigens.— 1 in 
each of 4 test tubes place 0.5 c.c. of antigen to 
be titrated and then add 0.1, 0.2, 0.4, and OS 
c.c. of the retained supernatant fluid. 

In titrating the “O” antigen, 12 per cent 
salt solution is added, since this supernatant 
fluid contains flagellated organisms. 

2. The diluted antigen from each tube is 
then tested on the slide with serums of known 
test tube titer, as follows : 

(a) On slides prepared as described below, 
place 0.03 c.c. (1 drop) of diluted antigen and 



suspensions of £. typhosa “H,” 5'. paratyphi, 
and S’, schoitmuelleri, and an alcohol treated 
suspension of E. typhosa for “O” antigen, all 
suspensions being diluted to a turbidity of 6.9 
on the Gates apparatus (F. L. Gates: Jour 
Exper. Med. 31:105, 1920). 

A series of serum dilutions (negative, par- 
tially positive and strongly positive serums are 
used for all titrations) from 1 : 10 to 1 : 320 
is set up in test tubes in 0.5 c.c. amounts. 

To each tube 0.5 c.c. of antigen is then 
added, making a final dilution range of from 
1 : 20 to 1 ; 640. 

The tube tests are incubated at 52° C. for 
3 hours and refrigerated overnight, when the 
nnal readings are made. 


add the following amounts of each known 
serum; 0.08, 0.04, 0.02, 0.01, O.OOS, and 0.002 
c.c. The dilutions obtained correspond to those 
in the macroscopic test ( 1 ; 20 to 1 : 640) . 

(b) Starting with the highest dilution (0.002 
c.c. of serum), mix the antigen and serum 
with a toothpick. 

(c) Rock the glass slide back and forth IS 
to 20 times. 

(<f) Read the agglutination at once by hold- 
ing the slide over a desk lamp so that the 
light is transmitted through the slide but not 
directly into the eyes of the observer. 

Readings are recorded as ; Plus 4 (complete 
agglutination) ; plus 3 (75 per cent.) ; plus 2 
(50 per cent.) ; plus 1 (25 per cent.) ; plus- 
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minus faint to 25 per cent.) ; and zero (no 
clumping) . 

The antigen dilution showing no clumping 
with negative serums, complete clumping with 
a clear background with all dilutions of 
strongly positive serums, and which gives with 
partially positive serums the titer shown in the 
macroscopic test is the proper dilution for the 
slide test. The titers obtained in both tests 
should agree to a plus to plus-minus result. 

Apparahis Required for Slide Test . — For the 
measurement of the antigen suspension the 
dropper described by I. F. Huddleson and 
E Abell (J. Infect. Dis. 42:242 (Mar.) 1928) 


The rings are made with a wire loop, made 
by tightly binding No. 28 gauge wire around 
a l-inch test tube; the loop thus formed is 
then wound (single thread) with No. 12 
thread and forced into a regular platinum 
loop holder. The same apparatus is used in 
the preparation of slides for the microscopic 
Kline test in syphilis. 

A number of slides can be prepared at one 
time or, where only a few tests are to be 
done, only a few slides are prepared in 
advance. 

Slides may be washed off in hot. running 
water, cleaned on both sides with Bon Ami, 
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Fig. 3. — Showing serum-antigen amounts used in slide test. 
(Welch and Mickle; Am. J. Pub. Health.) 


is most convenient, although a Kahn pipette 
may be used. 

Such a pipette may be prepared by drawing 
out thickwalled glass tubing of J/g-inch bore 
and cutting the capillary end at 0.07 diameters 
( B. & S. gauge), and will deliver approxi- 
mately 0.03 c.c. per drop. 

Glass slides for the conduct of the test are 
made from ordinary picture-frame glass 7 
inches long, 5 inches wide, and ^ie inch thick. 
Where but few tests a^e done, such slides may 
be prepared from old photographic plates from 
which the emulsion has been cleaned. 

Twenty-eight 1-inch wax rings are placed 
on each slide in 4 rows of 6 rings and 1 row 
of 4, using a mixture of 70 per cent, paraffin 
(M. P. 48"^ C.) and 30 per cent, petrolatum 
heated to 130® to 140® C. 


dried, and wiped off with a clean cloth, when 
they are again ready for imprinting the wax 
rings. 

The apparatus required is shown in the 
Fig. 2. 

Technic of Slide Test .' — In the routine diag- 
nostic slide test, the patient's serum is pipetted 
onto a 5-inch by 7-inch glass slide in the fol- 
lowing amounts: 0.08, 0.04, 0.02, 0.01, 0 005, 
and 0.002 ml. using a Kahn pipette (0.2 ml. 
graduated in thousandths) . In the fifth row 
(used only for the first test each day), 0.08 
ml. of 0.85 per cent, salt solution is added to 
each of the four rings for controls on each 
of the four antigens. A drop of '‘O” antigen 
is added to each of the serum amounts in the 
first row and to the first ring in the fifth row. 
Similarly, a drop of ‘‘H” antigen is added to 
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each of the serum amounts in the second row 
and to the second ring in the fifth row. 8*. 
paratyphi is added to the third row and 
S. schottmuelleri to the fourth row, each with 
the appropriate controls in the third and fourth 
rings respectively in the fifth row. The above 
serum-antigen mixtures in each row corre- 
spond to dilutions of 1:20 through 1 ; 640 in 
the tube test. All antigens are -shaken gently 
but well before using. Each row of serum- 
antigen mixture is thoroughly mixed with a 
separate toothpick or applicator, starting with 
the smallest amount (0.002 ml.) of serum and 
working from right to left. After mixing, the 
glass slide is gently rocked back and forth 
15 to 20 times and the degree of clumping 
estimated. The type of agglutination obtained 
with the “O” antigen does not correspond to 
the typical small flaking or granular agglu- 
tination obtained in the tube test, and hence 
“O” and “H” agglutination cannot be differ- 
entiated by appearance. This is no disadvan- 
tage, since both types of antigens are used. 

The set-up is apparent from Fig. 3. 

TRANSFUSION. —Relation of 
Minor Blood Agglutinins to Post- 
transfusion Reactions. — It is now 
well recognized that the final criterion 
in the selection of a donor is not blood 
grouping, but the results of, a direct 
compatability reaction. Nevertheless, 
even when this has been done, both 
physician and laboratory worker may 
infrequently be embarrassed by post- 
transfusion reactions which at first 
glance are puzzling and inexplicable. 

The existence of minor agglutinins 
(the subgroup agglutinins ; Landstein- 
er’s irregular isoagglutinins and normal 
cold agglutinins ; the pathologic cold 
agglutinin ; and the rouleau-forming 
property) has been the subject of num- 
erous and interesting studies by various 
workers. Very little attention has been 
paid to them, however, as possible 
sources of posttransfusion reactions, al- 
though their importance in this connec- 
tion has been commented upon by some 
few observers. 

Prompted by the occurrence of a 
severe posttransfusion reaction conse- 


quent upon failure of the usual tests 
to detect a strong autohemagglutinia 
in the patient’s serum, W. P. Belk (Am. 
J. M. Sc. 191:827 (June) 1936) has 
studied the question anew with the par- 
ticular purpose of devising a method 
for the detection of incompatibilities due 
to both major and minor agglutinins, in- 
cluding the autoagglutinia, which latter 
is often missed by the ordinary technic 
in which clots are allowed to become 
chilled and serum-cell mixtures incu- 
bated at room temperature. Where the 
serum-cell incubation is conducted at 
37° C., as is the case with many work- 
ers, the effect of autoagglutinins is in- 
hibited, as is seen from what follows. 

Autoagglutinin is characterized, first, 
by the fact that its property of clumping 
erythrocytes is entirely lost at 37° C., 
but becomes increasingly evident as the 
temperature lowers, reaching a maxi- 
mum at 0° C., at which temperature 
the agglutinin is fixed to the cells, 
clumping them in masses. The reaction 
is reversible, the agglutinia becoming 
detached and the cells “unclumped” as 
the temperature rises. This phenomenon 
is a property not of the cells, but of the 
serum. Though not specific, being capa- 
ble of acting on the erythrocytes of 
many, if not all, animals (panagglut- 
inin), it is still a true agglutinin, being 
absorbable and not influenced by leci- 
thin. Whether it is related to rouleaux 
formation is a matter of discussion. 

The method devised by Belk for its 
detection follows : 

Venous blood collected in sterile test tubes 
is allowed to clot at 37° C., or if previously- 
chilled, is warmed to 37° C. After removal 
from the incubator, serum is promptly centri- 
fug-ed and pipetted off to prevent any but 
slight chilling. The cells are collected in 1.5 
per cent, sodium citrate in normal saline (or 
other suitable fluid) and washed twice in saline 
warmed initially to 37° C. These steps assure 
a maximum of autoagglutinin in the serum 
and its removal from the cells. On clean glass 
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microslides ringed with a wax pencil the fol- 
lowing mixtures are prepared : patient’s serum 
and patient’s cells, patient’s serum and donor’s 
cells, donor’s serum and donor’s cells, donor’s 
serum and patient’s cells. The suspensions are 
light, about 1 per cent., as an excess of cells 
masks agglutination. The slides are placed in 
the refrigerator (5*^ C. to 10® C.) for 30 min- 
utes, then ' remoFved, one at a time, gently agi- 
tated, and observed at once under the micro- 
scope, Agglutination is recorded as from 0 to 
+ 4. A second observation is made after 
about 10 minutes at room temperature (or 
37® C.) to note reversal of agglutination. 
The following is an example of the applica- 
tion of the technic from the protocols : 

Patient’s serum plus patient’s cells, + 4. 

Patient’s serum plus donors’ cells, + 4. 

Donor’s serum plus patient’s cells, 0. 

Donor’s serum plus donor’s cells, 0. 

“Agglutination in patient’s serum completely 
disappeared after 10 minutes at room tempera- 
ture ; no rouleaux. Diagnosis — strong auto- 
agglutinin in patient’s serum. Advise no more 
than 100 c.c. blood be given at one time.” 

Canned Blood^^ for Transfusions. 
— Over 10 years ago, Baldwin, review- 
ing the literature of transfusion, com- 
mented upon "^the epidemic of trans- 
fusion which passed over the profession 
from 1863 to 1884’^ and expressed the 
belief that a similar period of enthusiasm 
was about to dawn. It is improbable that 
there will be any general denial of the 
truth of this prediction. 

Perhaps the most startling if not the 
newest development in the field of blood 
transfusion, is the relatively recent an- 
nouncement of the successful use of 
cadaver blood (popularly referred to as 
""canned blood"^) for transfusion. 

The genesis of this procedure was the 
vrork of Shamov in 1928 on dogs, fol- 
lowed by the investigations of M. G. 
Skundina and S. I. Barenboim (Novy 
khir. arkhiv 101, 1932) in 1932 upon 
the oxygen exchange before bleeding, 
after partial exsanguination, and after 
transfusing these animals with blood 
taken from dogs killed a few hours 
before. 


Their experiments demonstrated that 
animals dying of acute anemia could be 
revived by the transfusion of cadaver 
blood and that such blood not onl\’ 
raised the oxygen content of the blood 
immediately, but was able to participate 
active^ in the gaseous exchange. They 
further demonstrated that when the 
cadavers were kept at a temperature 
of 1 or 2^^ above zero, the blood in 
the cadaver vessels preserved its living 
properties for from 6 to 7 hours. 

In 1935 M. G. Skundina, A. W. 
Rusakov, and R. K. Ginsberg (Sovet, 
khir. 7:194, 1934; Ibid., No. 6, p. 78, 
1935), in a study of cadaver blood in 
some 500 cadavers, found that coagula- 
tion of the blood and further behavior 
of the coagulum depended, in the given 
case, upon the cause of death and dura- 
tion of the antemortem agony. 

Blood secured from individuals dying 
rapidly (accident, apoplexy, drowning, 
cardiac disease, etc), coagulated rapidly 
if removed within a few hours after 
death ; such coagulated blood, however, 
within ^ to 1% hours returned to the 
fluid state and thereafter would not 
coagulate again. Agitation or warming 
of the blood accelerated the fibrinolysis, 
while saturation with oxygen retarded it. 

This phenomenon of fibrinolysis in 
the blood of individuals dying suddenly 
is of practical significance in that such 
blood can be preserved in a fluid state 
without the addition of an anticoagulant. 

The results of these studies, coupled 
with the difficulty of securing an ade- 
quate supply of donors for the numer- 
ous transfusions required by ""the spe- 
cial conditions” existing in the Surgical 
Clinic of the Central Emergency Hos- 
pital in Moscow, led S, S. Yudin, Chief 
of Clinic, to attempt the use of cadaver 
blood in the transfusions of human be- 
ings and to report upon 924 such trans- 
fusions. (J. A. M. A, 106:997 (Mar. 
21) 1936.) 
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The technic of securing such blood is 
simple : The jugular vein is severed and 
a glass cannula to which a rubber tube 
is attached is introduced into each end 
of the vein. The cadaver is then placed 
in the Trendelenburg position and the 
blood allowed to run into a 500 c.c. glass 
flask, which is then stoppered with cotton 
and placed in the refrigerator, where it 
may be kept for one month. 

The question of terminal, agonal 
bacterial invasion of the blood stream 
at once comes to mind. Yudin reports, 
however, that Skundina and Rusakov, 
following the postmortem injection of 
methylene blue, were unable to demon- 
strate the dye in blood from the jugular 
vein ; that blood flowing from this vessel 
drains the systemic veins flowing from 
the superior and inferior vena cavae and 
not those of the lesser and portal circu- 
lations ; and cites observations of 
Shamov that blood in the mesenteric 
veins is the first to become infected after 
the death of an animal. 

As, at room temperature, infection 
from the bowels enters these veins with- 
in 20 hours, Yudin fixes the limit of 
usability of cadaver blood at 6 hours 
for the summer and 8 in the winter. 

The technic of transfusion consists of 
warming the blood to body temperature 
by placing the flask in warm water, 
after which the blood is passed through 
a gauze filter into the vessel from which 
it is to be transferred. 

Transfusion may be done with a sy- 
ringe or by the gravity method. It 
should be preceded by the introduction 
of physiologic saline solution and the 
first 10 to 30 c.c. of blood given slowly 
as a biologic test for incompatibility. 

Providing the body has not been 
damaged, from 2 to 3.5 liters of blood 
can be obtained from a cadaver. To 
secure the maximum amount, the most 
suitable cadavers are said by Yudin to 
be those killed by electric current, those 


dying of angina pectoris, and those who 
have committed suicide by hanging. 

It is obvious, of course, that sterility 
and Wassermann tests must be made 
before preserved cadaver blood can be 
used for transfusion. No mention is 
made in this abstract, however, of blood 
typing or direct compatability tests, the 
latter especially being in this Reviewer’s 
opinion the sine qua non for the selection 
of a suitable donor. 

Yudin has not observed any toxic 
manifestations in a series of 924 cadaver 
blood transfusions and claims for the 
procedure the advantages that an ample 
supply of blood can be kept on hand for 
all emergencies ; that such blood can be 
shipped long distances from a central 
station ; and that the therapeutic effect 
of such transfusions in no way differs 
from those with blood from living 
donors. 

The particular advantage emphasized 
by Yudin is the saving of the time neces- 
sary to call a donor and determine his 
suitability when the emergency and the 
necessity for transfusion are acute. 

Apart from the startling and some- 
what gruesome nature of this proposal, 
it is not quite clear just how it may be 
efficiently safeguarded from the possibil- 
ity'’ of ti-ansmitting disease to the re- 
cipient. While it is naturally to be 
assumed that the cadavers selected would 
be those of apparently healthy individ- 
uals, and while, to pass muster, such 
blood must be free from serological 
evidence of syphilis, Yudin numbers 
among the suitable cadavers those of 
individuals dying of angina pectoris and 
apoplexy, whom it is difficult to accept 
as having been previously in good 
health. 

However, as the procedure has been 
shown to be feasible, and as it has been 
applied in a rather large series, it de- 
serves at least a summary and i-eview. 
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HEMATOLOGIC TECHNIC.— 
Preservation of Blood Films. — T. K. 
Rathmell and H. \V. Jones ( J. Lab, and 
Clin. Med. 20:954 (June) 1935) have 
described a cheap, rapid, and simple 
method for the preservation of blood 
films, the details of which follow. 

The method consists of the application 
of a thin coating of lacquer to a clean, 
dry, prepared blood smear after staining. 
The lacquer is a commercial product. 
If, upon standing, it should become 
cloudy, the transparency may be readily 
restored by the addition of a small 



Serum Protein . — *\ rapid method for 
the estimation of serum protein has been 
described by R. O, Bowman (J. Lab. 
and Clin. Med, 21: 1092 (July) 1936). 

Reagents. — 1, Protein Stock Standard Solu- 
tion : 20 c.c. of fresh clear human serum are 
diluted to 200 c.c. in a volumetric flask with 
15 per cent, sodium chloride solution. Mix 
and filter- Add a few crystals of thymol and 
the solution will keep for 6 months or more 
in the ice chest. Total nitrogen of this filtrate 
is determined by the micro-Kjeldahl method 
and nonprotein nitrogen is determined on a 
sample of the original serum by the Folin-Wu 
method. The total nitrogen of the filtrate, 
minus one-tenth of the nonprotein nitrogen of 



Fig. 4 — A. Commercial glass jar with sable brush soldered in place. This is an air-tight 
receptacle for lacquer. B. Method of coating blood film. (Rathmell and Jones : J. LaL and 
Clin. Med.) 


amount of ^^transparentizer,’^ obtainable 
from the lacquer supply source. 

As a container, a commercial glass 
jar with an air-tight cover is recom- 
mended. The lacquer is applied with 
a No. 16 Sable brush, obtainable from 
any art supply company. 

The slide must be dry and the lacquer 
applied in a thin, smooth layer with one 
stroke of the brush which should not 
carry an excess and is best wiped off on 
the rim of the glass jar before touching 
the slide. 

The method is clear from the Fig. 4. 

In slides so preserved there is little 
if any distortion of the cells. The 
lacquer dries rapidly, even in damp 
weather; is not affected by cedar oil or 
xylol; and has a refractive index ap- 
proximating that of glass. 


the serum, gives protein nitrogen, and protein 
nitrogen multiplied by 6.25 gives the protein 
content of the filtrate. 

2. Protein Standard Solution : The stock 
standard is diluted with distilled water so as 
to contain 30 mg. per 100 c.c. of solution. 
This standard keeps for one year when pre- 
served with thymol and kept in the ice chest. 

3. 5 Per Cent. Sulphosalicylic Acid : Dis- 
solve SO Gm. of C. P. sulphosalicylic acid in 
distilled water and make up to a liter. Filter. 
This keeps indefinitely. 

4. 22.2 Per Cent. Sodium Sulphate: 111 
Gm. of anhydrous C. P. Na^SO^ are dissolved 
in distilled water with the aid of heating to 
'37° C. in a 500 c.c. volumetric flask. The 
volume is made up to the mark at this temper- 
ature. With purified salt, filtering is not neces- 
sary. This reagent is kept at 37° C. in the 
incubator to prevent crystallization of the salt 
at room temperature. 

5. 0-9 Per Cent. Sodium Chloride. 

Method.— Exactly 0,2 c.c. of blood plasma 

or serum is diluted by adding 39.8 c.c. of 
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normal saline from a buret. If the determina- 
tion is to be run at once, distilled water may 
be used instead of the saline. 

After thorough mixing, 2 c.c. of the diluted 
serum is pipetted into a test tube and 2 c.c. 
of standard protein solution is pipetted into a 
similar tube. To each add 2 c.c. of 5 per cent, 
snip ho salicylic acid and mix thoroughly by 
rotating the tubes. Compare in the colorimeter. 

Calctilation. — R x 6 — Gm, protein per 100 
c.c, where R is the ratio of depth of standard 
to depth of unknown solution. 

For albumin determination, the globulins are 
precipitated according to the Howe method, 
1 volume of serum to 30 volumes of 22.2 per 
cent, sodium sulphate, let stand for 4 hours or 
more in the incubator and filtered until clear. 
To 1 c.c. of the filtrate add 3 c.c. of distilled 
water and 4 c.c. of 5 per cent, sulphosalicylic 
acid. Mix and compare with a standard as 
above. 

Calculation . — R x 3.72 = Gm. albumin per 
100 c.c. 

The method seems to be applicable 
to all serums and plasmas and is suit- 
able for use in the average clinical 
laboratory. 

The results are not influenced by 
moderate changes in the pYL of the 
diluted sample, nor are they affected 
by the presence of oxalate. Because of 
the large dilution factor, any changes 
in pathologic bloods have little or no 
effect on the final result. 

SPINAL FL.UlD.~New Colloidal 
Gold Method . — ^The innumerable meth- 
ods published for the preparation of 
goldsol solution for the conduct of the 
Lange test evidence the difficulties at- 
tendant upon the preparation of satis- 
factory solutions. The method of D. 
P* Borowskaja (Ztschr. f. Immuni- 
tatsforsch u, exper, Therap. 82:178 
(May 8) 1934) has now, however, re- 
placed them all as being simple, rapid 
and found entirely satisfactory after 
extensive trial. 

Reagents. — 1. One per cent, solution of gold 
chloride. 

2, One per cent, solution of sodium citrate. 


Method. — To 100 c.c. of cold or warm water 
in an Erlenmeyer flask add 1 c.c. of the 1 per 
cent, gold chloride solution and heat to boiling. 
Then add slowly 5 c.c. of the sodium citrate 
solution. The color change begins at once and 
is complete in from 1 to 3 minutes. 

In this method the use of double dis- 
tilled water as well as the numerous 
other special precautions described in 
other methods have been found to be 
entirely unnecessary. Goldsol prepared 
by this method is reliable, delicate, gives 
typical reactions, and is quite stable. 

Staining Technic for Blood in 
Spinal Fluid. — ^J. Q. Griffiths, E. 
Roberts, and W. A. Jeffers (J. Lab. and 
Clin. Med. 21 : 1208, 1936) recently de- 
scribed a staining technic applicable to 
the differentiation of old and recent 
hemorrhage in the spinal fluid, which 
seems worthy of trial. 

The method depends upon the assump- 
tion, the correctness or incorrectness of 
which has yet to be proved, that the 
erythrocyte is rich in lipoid content as 
compared to the spinal fluid, and that 
in time some alteration of lipoid distri- 
bution might occur. 

The precedure is simple, as follows : 

1. The smear of spinal fluid is permitted to 
dry spontaneously. Drying must be thorough 
(IS to 30 minutes). 

2. While fixing does not seem to be essen- 
tial, if desired, the smear may be passed 
through the flame several times, care being 
taken to avoid overheating. 

3. Immerse the smear in SO per cent, alco- 
hol saturated solution of Sudan III for 20 
minutes. 

4. Rinse thoroughly in several changes of 
distilled water and blot dry with filter paper. 
Never permit the smear to dry in air! 

5. Cover with glycerin, mount with a cover- 
slip and examine. The preparations are not 
permanent and fade in a day or so. 

In erythrocytes arising from fresh hemor- 
rhage, they appear as round, homogeneously 
staining pale yellow discs. Where the hemor- 
rhage is 24 hours old, the majority of the 
erythrocytes show central, unstained areas, 
giving the peripheral stained portions the ap- 
pearance of rings. 
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As fresh blood mixed with saline presents 
the same appearance as fresh blood in the 
spinal fluid, this may be used as a standard 
of comparison. 

BACTERIOLOGY, — DIPH- 
THERIA.— Rapid Culture Method. 

— The method described by M. B. 
Brahdy, M. Lenarsky, L. W. Smith, and 
C. A. Gaffney (J. A. M. A. 104: 1881 
(May 25) 1935) has now been found 
reliable and of practical application and 
value and therefore warrants description. 
That there is nothing new under the 
sun is exemplified by the fact that they 
recall that this method was first men- 
tioned by Falger 36 years ago, but never 
published. 

The procedure is quite simple : Sterile cot- 
ton swabs are impregnated with undiluted, 
unheated horse serum to which no preserva- 
tive has been added. (Horse serum preserved 
with chloroform may be used, however.) The 
surplus serum is then removed by pressing 
the swab lightly against the wall of the test 
tube and the serum coagulated on the surface 
by heating the swab lightly over the flame. 
Swabs so prepared are used to take nose and 
throat cultures in the usual manner, replaced 
in their sterile tubes, incubated, and examined 
after 2 to 4 hours. In emergency, incubation 
may be carried out in the physician’s vest 
pocket. Smear preparations are made directly 
from the swab and stained as usual.* 

This method makes it possible to 
determine the presence or absence of B. 
diphtheriae in 4 hours instead of the 
usual 18 hours necessitated by the in- 
cubation of a Loeffler slant, and, in 
addition its rapidity and simplicity, 
renders the method applicable in the 
absence of an incubator. 

It has proved quite useful in the 
study of carriers as well as in the 
routine bacteriological diagnosis of 
diphtheria. 

If it is desirable, as it often is, to 
determine whether or not the organisms 
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found are virulent, the following pro- 
cedure is both rapid and effective : 

A 4“hour swab culture found to be positive 
is transplanted to a Loeffler slant. After 18 
hours incubation the diphtheria colonies are 
fished and the presence of diphtherias thus 
corroborated. The surface growth is then 
emulsified and used for intracutaneous inocu- 
lation of guinea-pigs. 

While pure cultures are preferable 
for virulence tests, Brahdy and his 
colleagues obtained satisfactory results 
with the procedure as described. 

SPIROCHETES, SPIRILLA, 
SPERMATOZOA, and RELATED 
ORGANISMS.—Rapfd Method for 
Demonstration. — A. J. Gelarxe ( J. Lab. 
and Clin. Med. 21 : 1065, 1936) de- 
scribes a method easily and rapidly 
applied and giving clear-cut, and definite 
pictures. 

Reagents. — 1. Fixing Solution: Dissolve 
2.S Gm. of recrystallized zirconyl chloride 
(ZrOCl 2 ) in IQO c.c. of 10 per cent, sodium 
chloride solution. 

2. Citric Acid Solution: 10 per cent, solu- 
tion of recrystallized citric acid in distilled 
water. To avoid fungus formation, add a few 
thymol crystals. 

3. Staining Solution : 

Gentimv violet 0.25 Gm, 

N/10 sodium lactate soliUion 100 c.c. 

The pH of this solution should be (or, if 
necessary, should be adjusted to be) approxi- 
mately 8.4. 

4. Mercuric Iodide Solution : 0,5 Gm. of 

mercuric iodide dissolved in 100 c.c. of 0.5 
per cent, potassium iodide solution. 

5. Counterstain : 

Methylene blue . . . 0.2 Gm. 

Distilled mater . . . 100 c.c. 

Dissolve and add. . 0.2 Gm. of phenol. 

Method, — 1. Prepare a thin smear and allow 
to dry in air. Do not dry over the flame f 

2. Cover with fixing solution for 5 seconds 
and wash with water. 

3. Cover with a few drops of citric acid 
solution, allow to remain 10 seconds, and wash 
off with water. 

4. Cover with staining solution for 30 
seconds and wash off with water. (For photo- 
graphic purposes stain with aqueous carbol 
fuchsin instead of methylene blue.) 


* Prepared swabs are now commercially available. 



890 


CLINICAL PATHOLOGY. 


5, Cover a, few drops of the nierctiiic 

iodide solution and at once wash with water. 
(This solution may be replaced by 0.01 per 
cent, solution of picric acid which, however, 
causes some precipitation). 

6. Wash, dry with filter paper, and examine 
under the oil immersion. 

In the study of spermatozoa, the counter- 
stain should be omitted, to avoid overstaining. 

Spirilla are stained a deep purple under 
artificial light; deep blue with natural light 
(daylight) ; Sp. pallida is also purple under 
artificial light. 

PERTUSSIS. — New Diagnostic 
Methods . — The recognition o£ atypical 
whooping cough in the absence of the 
pathognomonic whoop is a matter of 
great difficulty, important as it may be 
in the dissemination of this disease. 
The difficulty arises from the fact that 
in the atypical cases there are no clinical 
aids to the differentiation from the 
spasmodic and paroxysmal cough present 
in various catarrhal affections of the 
respiratory tract. As a result, the en- 
forced policy of watchful waiting from 
a tentative diagnosis in the catarrhal 
stage to a more definite diagnosis in the 
paroxysmal stage is usually a definite 
factor in the spread of the disease. 

While the cough plate has now as- 
sumed a definite place and is of definite 
value, nevertheless it is not always 
feasible in the absence of proper facili- 
ties; and even when these are available, 
the culture of the Bordet-Gengou bacillus 
is not always easily achieved, nor are the 
specimens received always entirely suit- 
able for the purpose. 

A. E. Gold and H. O. Bell (Am. J. 
Dis. Child. 52:25 (July) 1936), there- 
fore, attempted to correlate the studies 
of various European investigators in the 
laboratory studies of whooping cough 
and, as a result, have proposed a new 
diagnostic triad characteristic of per- 
tussis in the atypical and uncomplicated 
form of aid in the study of suspicious 


conditions and in the absence of positive 
findings in cough plates. 

The triad consists of a suspicious 
cough, a blood picture showing lymph- 
ocytosis in association with leukocytosis, 
and a retarded (normal or subnormal) 
sedimentation I'ate. 

Absence of these findings does not 
invalidate the diagnosis of whooping 
cough, while their presence makes it 
definitely probable. 

These conclusions were based upon 
careful and relatively extensive studies 
and the proposal seems wortliy of the 
attention .of the clinician. 

HEPATIC FUNCTION.— The 

number of procedures proposed as in- 
dices of hepatic function is ipso facto 
evidence that the perfect liver function 
test has yet to be found. 

L. J. Soffer and M. Paulson (Am. J. 
M. Sc. 192:535 (Oct.) 1936) regard 
the excretion of bilirubin injected in- 
travenously as the most delicate and 
satisfactory procedure yet devised. 

This procedure, first devised by Eilbot 
in Germany (1927), and first reported 
upon in the United States by Harrop 
and Barron (1931), has been modified 
by Soffer and Paulson, who carry it 
out as below described. These investi- 
gators believe that this test is the most 
sensitive yet described, and attribute 
its sensitivity to the following factors : 

1. The excretory function of the liver 
is measured by its ability to handle a 
substance normally manufactured by the 
body and normally excreted by the liver. 

2. In many instances the excretory 
function of the liver is the first to be 
disturbed, so that a physiological sub- 
stance like bilirubin furnishes a logical 
index for appraisal. 

3. The usual excretory tests for 
hepatic function are based upon the 
selective activity of the liver to remove 
foreign products such as dyes from the 
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circulation and excrete -them into the 
duodenum. However, this is only true 
in part, as evidence exists to indicate 
that dyes such as bromsulphalein, when 
intravenously injected, are partly phago- 
cytised by the reticulo-endothelial cells 
and hence not removed in entirety by the 
liver. Bilirubin, on the other hand, 
circulates freely and, except in obstruc- 
tive jaundice, is excreted by the liver 
in toto. 

It is true that in obstructive jaundice 
storage of bile pigment occurs in the 
reticulo-endothelial cells. This test, 
therefore, cannot be used in the presence 
of bilirubinemia in excess of 1 mgm. 
per cent. 

Method. — 1. A total of 1 mg', of bilirubin 
per kilogram (2kS; lbs.) of body weight (ex- 
cept that the dose should never exceed 70 
mgs.) is dissolved in 15 c.c. of molar solu- 
tion ^ of sodium carbonate which has pre- 
viously been brought to the boiling point and 
then cooled to 80° C. Care should be taken 
to prevent overheating the carbonate solution 
to avoid reactions (nausea, hot flashes) from 
a too strongly alkaline reaction. The bilirubin 
dissolves completely, producing a clear iodine- 
colored solution. 

2. With a dry syringe (to avoid hemolysis), 
collect a control sample of oxalated blood. 

3. With the needle in situ^ the bilirubin is 
then injected intravenously. 

4. Oxalated blood samples are obtained from 
the other arm S minutes later and again 4 
hours after the injection. 

5. Bilirubin estimations are made by the 
method described by Z. Ernst and J. Fdrster 
(Klin. Wchnschr. 3:2386 (Dec. 23) 1924), 
the plasma being precipitated by redistilled 
acetone used in concentrations dependent upon 
the amount of bilirubin in the sample. Thus, 
with the S-minute sample, 4 c.c. of acetone 
are added to 1 c.c. of plasma, while with the 
4-hour sample, 2 c.c. of acetone are added to 
2 c.c, of plasma. 

6. After the plasma and acetone mixtures 
are shaken, they are centrifuged, filtered, and 
promptly matched against the standards. Ex- 
cept during actual readings, the acetone solu- 
tion of bilirubin must be protected from light. 

*A molar solution is one containing 1 gram 
molecule per liter. 


P r eparatioyi of S tandards . — Prepare a 
1 : 2000 solution of potassium di chromate which 
has a color equivalent to that of 1 mgm. per 
cent, of circulating bilirubin. From this a 
series of dilutions is prepared having the val- 
ues shown below in milligrams per cent, of 
bilirubin : 

1:2000—1.0 1:2857 = 0,7 1:5000 =0.4 

1:2222 = 0.9 1:3333 = 0.6 1:6666 = 0.3 
1 : 2500 = 0.8 1 : 4000 =0.5 1 : 10,000= 0.2 
Calcidafion: 

A. (control) x 2 (dilution) = A^. 

B. (5-minute specimen) x5 (dilution) = 

C. (4-hour specimen) x 2 (dilution) = C^. 
Then : 

Ci — Ai 

X 100 = percentage retention of 

Bi — Ai 
bilirubin. 

Interpretation. — Bilirubin retention in ex- 
cess of 5 per cent, after 4 hours is considered 
abnormal and indicative of disturbance of 
hepatic function. 

Contraindication. — In the presence of hy- 
perbilirubinemia, since it is obvious that the 
liver cannot handle adequately the bile pigment 
already present in the blood, the test cannot 
be used. 

Precautions. — Mention has already been 
made as to the necessity for avoidance of 
overheating of the carbonate solution to pre- 
vent reactions which, however, consist only 
of nausea and hot flashes and subside within 
a few minutes. 

Proper care must be taken to inject the 
solution intravenously ; should accidental ex- 
travasation occur, localized pain, edema and 
tenderness, and, rarely, pyrexia result. Slough- 
ing does not occur and any constitutional re- 
action subsides without residue in 48 hours. 

UNDULANT FEVER, — Treaf- 
ment. — ^Despite the fact that tindulant 
fever is now recognized as a wide-spread 
and fairly prevalent disease, methods 
for its treatment are still uncertain and 
somewhat unsatisfactory. The recent re- 
port of C, E. Ervin, H. F. Hunt, and 
J. S. Niles (Am. J. M. Sc. 192:234 
(Aug.) 1936) upon the treatment of 
undulant fever by the intravenous in- 
jection of killed typhoid-paratyphoid 
^‘A’^ and bacilli is of decided 

interest. 
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Their method consists of the intra- 
venous administration of mixed typhoid 
vaccine, each cubic centimeter of which 
contains 1000 million typhoid bacilli and 
500 million each of paratyphoid “A” and 
“B.” The initial dose of 50 million killed 
organisms was repeated every 5 days, 
until 4 to 6 treatments have been given, 
the dosage being increased 25 — 50 
million each time. 

Ten of 12 cases treated with vaccine 
intravenously recovered quite promptly 
without recurrence or othei* sequelae, and 
follow-up agglutination tests for Br. 
abortus were negative. While the series 
of cases is small, the results of the 
method were sufficiently striking to war- 
rant its further trial by others. This 
method, of course, is simply a further 
application of foreign protein therapy. 

AMEBIASIS. — Diagnosis. — The 
diagnosis of amebiasis is made primarily 
in the laboratory and, in large degree, 
depends upon the results of examination 
of direct smears, of fixed and stained 
preparations, and, within recent years, 
of cultures. 

All of these procedures were used 
extensively in the study of the outbreak 
which occurred in Chicago during the 
World Fair and, as a result of this ex- 
perience, W. DeYoung (J. Lab. and 
Clin. Med. 21 : 1149, 1936) presents an 
interesting and valuable report upon 
their fallacies and the errors which may 
be made in their use. 

Obviously, in the laboratory study of 
amebiasis, the differentiation of En~ 
dameba histolytica from Endameba coli 
is of the greatest importance. That the 
latter may sometimes possess some of 
the characteristics of Endameba histo- 
lytica has been appreciated and com- 
mented upon by many workers ; and 
that the identification of these two forms 
may sometimes be a matter of difficulty 
was emphasized by the Chicago survey. 


This is particularly important because 
of the numerous conditions which may 
have a more or less clinical and symp- 
tomatic resemblance to amebiasis (non- 
specific ulcerative colitis, carcinoma of 
the colon, tuberculous enteritis, “func- 
tional colitis,” milder types of bacillary 
dysentery, as well as other less common 
conditions), in which the finding of a 
few nonpath ogenic amebae, particularly 
B. coli, may prove misleading both as 
to treatment and prognosis. 

The points emphasized by DeYoung 
may be summarized under several 
headings : 

1, Collection of Specimen. — It is 
absolutely essential that the specimen be 
freshly obtained and, if loose, examined 
within 30 minutes. Refrigeration or 
incubation cannot be relied upon to guard 
against degenei-ation. 

Specimens containing oil or obtained 
by oil catharsis, as well as those con- 
taining bismuth or arsenic crystals, are 
itnsatis factory f(jr examination and such 
medication should be discontinued for 
one week prior to the examination. In- 
deed, whenever possible, all antiamebic 
drugs should be withheld until a suffi- 
cient number of examinations have been 
made either to confirm or rule out the 
diagnosis. A satisfactory examination 
should include 5 or 6 specimens, at 
least one of which shouhl be secured by 
a rectal tube or proctoscopy. 

If a bariiim enema has been given for 
radiographic purposes, at least 1 or 2 
weeks must elapse before a satisfactory 
spociuKMi can be secured. 

Examinations are best confined to 
material from a natural bowel move- 
ment, although it is quite possible that 
a saline purge may increase the num- 
ber of cases detected upon a single ex- 
amination. But as B. coli tends to be- 
come quite active after a saline purge, 
this procedure may be a source of 
confusion. 



AMEBIASIS. 


893 


2. Direct Smear Examination. — Al- 
though open to error, when proper pre- 
cautions are observed this is one of 
the most reliable of available methods. 
Certain of the precautions advisable have 
been referred to under the collection of 
the specimen and others will be referred 
to below. 

Slides should be wiped immediately 
before use, as crystals resembling bis- 
muth may be found on “clean” slides. 

In the direct smear the following 
forms may be encountered : cysts, tro- 
phozoites, precepts, and what have been 
spoken of as “inactive trophozoites.” 

When cysts of E. histolytica are found, 
the diagnosis of amebiasis may be con- 
sidered definite. 

Four-nucleated cysts of E. coli may 
be seen and may prove confusing, but 
a study of the nuclei and, with the iodine 
stain, the evenly coarsely granular cyto- 
plasm of E. coli is of aid in the diag- 
nosis. The inexperienced observer must 
be careful not to miss very small cysts 
of E. histolytica ranging in size from 
6 to 7 microns. 

While in the temperate zones but few 
cases are found showing typical tro- 
phozoites of E. histolytica containing in- 
gested red cells, such trophozoites 
when found are diagnostic. The diag- 
nosis is also justifiable where the tro- 
phozoites seen exhibit a majority of the 
accepted characteristics of E. histolytica. 
These characteristics, in the absence of 
ingested erythrocytes, are : clear, hyaline 
pseudopodia, either “exploding” or 
merely “crawling along a thin ectoplas- 
mic wall” ; rapid, progressive motility ; 
clearly differentiated endoplasm and 
ectoplasm ; a thin- walled, evenly granu- 
lar, indistinct nucleus ; and a cytoplasm 
in which yeasts, debris, or bacteria are 
but rarely seen. 

Absence of any one of these char- 
acteristics throws considerable doubt on 
the diagnosis. 


It must be remembered that, even 
under the best of conditions, the char- 
acteristics differentiating E. histolytica 
and E. coli are not marked. Indeed, 
Wenyon, in 1925, speaking of these 
forms and the Councilmania, said, “any 
single species may show all the varia- 
tions which are supposed to characterize 
these several species.” 

3. Diag^iosis By Stained Smears . — 
The staining of amebae — and this is also 
true of the study of such smears — de- 
mands experience and patience. A re- 
liable, though laborious, method is iron 
hematoxylin after fixation in hot Schau- 
dinn’s solutions. 

The characteristics of the stained 
nuclei of amebse are recited in detail in 
standard texts on protozoology and need 
not be repeated here, but it may be em- 
phasized that the staining characteristics 
of nuclei of cultured E. coli and E. his- 
tolytica are not as clear-cut as in the 
nuclei of stool amebse. 

Examination by staining methods is 
indicated where the trophozoites seen in 
direct smears are sluggish or inactive. 

Stained smears must be made from 
freshly secured specimens and, when 
these are loose, the staining must be 
carried out within 30 minutes. 

In this connection, the method de- 
scribed by D. L. Sargent (Stain Technol. 
11:49, 1936) for the staining of pro- 
tozoa in the direct smear is of interest 
and claimed to be a definite improvement. 

A portion of the fecal material to be exam- 
ined is suspended in a 0.6 per cent, salt solu- 
tion; the suspension should be of a consistency 
so that one drop will make a satisfactory 
microscope mount under a cover-glass. To 10 
parts of this suspension, in a test tube, is 
added 1 part of the stain which is prepared 
as follows: 

10 parts of distilled water. 

6 parts of a suspension of colloidal iodine 
(Chandler) containing 4 per cent, iodine 
— 20 per cent, iodine suspensoid, Merck. 

1 part of a 10 per cent, water solution of 
anilin red, Merck (eosin yellowish). 
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Because iodine in the form of colloidal 
iodine is readily released to the organ- 
isms, this material is far superior to 
Lugol’s solution in carrying out the 
technic for staining intestinal protozoa 
in the study of fresh mount prepara- 
tions. Not only are organisms more 
deeply stained with iodine, but by eosin 
as well, even when employed in high 
dilutions. 

4. Examination By Ctdture . — This 
method, introduced in 1925, has since 
been modified and the culture medium 
improved by many workers, among them 
Cleveland and Collier, whose medium 
(liver-infusion-agar to which rice starch 
is added) was used by DeYoung. 

There have been many comparative 
studies of the value of cultures and 
direct smear examination from which 
vaiydng conclusions have been derived, 
but it must be recognized that such 
conclusions are influenced by several 
factors. (<z) The number of smears ex- 
amined from a single sample and the 
time spent on each; (&) the skill and 
experience of the observer; and (c) the 
fact that E. coli and E. histolytica can- 
not always be differentiated in culture, 
as “the two species are extremely alike 
in cultures.” (Dobell and Laidlaw.) 

From his experience, DeYoung con- 
cludes that, particularly in surveys, the 
use of primary cultures may be a 
source of error and, for that reason, 
should not be used as a means to a 
final diagnosis. 

DINITROPHENOL DETEC- 
TION. — In Blood and Urine. — De- 
spite the reports illustrating the toxic 
and even fatal effects of a-dinitrophenol, 
its recent use in the treatment of obesity 
has already been followed by its indis- 
criminate use by the laity without med- 
ical supervision. It has also, openly or 
secretly, been incorporated in the propri- 


etary products sold for the self-treat- 
ment of obesity. 

The tests devised and described by A. 
Bolliger (M. J. Australia 1:367 (Mar. 
17) 1934) for its detection in urine and 
blood are applicable to cases of suspected 
poisoning with this drug: 

The tests are based upon the fact that 
2 : 4 dinitrophenol forms very readily 
with methylene blue an addition com- 
pound similar to that formed by picric 
acid. By simply adding a solution of 
methylene blue to a solution of dini- 
trophenol-methylene blue, dinitropheno- 
late is obtained, which crystallizes in fine 
bronze-colored needles. This compound 
is sparingly soluble in most solvents to 
form a green solution. Its solubility in 
chloroform is greater, but considerably 
less than that of the corresponding pic- 
rater The practical application of this 
reaction in the detection of a-dinitrophe- 
nol is as follows : The acidified solution 
is extracted with chloroform and to the 
neutralized chloroform extract a dilute 
solution of methylene blue is added. If 
dinitrophenol or a similar compound is 
present, the chloroform extract will be- 
come green.' 

The methods follow : 

Urine. — In a separating funnel a volume of 
urine (20 c.c., if available) is acidified with 
one- tenth of a volume of 70 per cent, sulphuric 
acid. It is then extracted by gentle shaking 
for about 3 minutes with half its volume again 
of chloroform. If possible, permanent emul- 
sions have to be avoided. However, if after 
some standing sufficient chloroform does not 
separate out cleanly, it must be separated by 
centrifugation. Then about 10 c.c. of the 
chloroform extract are transferred to a test 
tube containing a gram or so of calcium car- 
bonate. The contents are mixed well and 
0.0001 N methylene blue, chemically pure 
(about 0.004 per cent.) is added in very 
small drops. 

The mixture is well shaken after every drop 
until the first change of color of the contents 
occurs. It is then filtered through a dry filter 
into another test tube; an equal amount of 
distilled water is added ; it is shaken well 
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again and the water is removed. If the chloro- 
form shows a distinct green color which can- 
not be extracted by further washings with 
water, a-dinitrophenol is present in the urine. 
If there is any doubt, some of the chloroform 
extract may be concentrated by evaporation in 
order to intensify the color. 

If dealing with amounts of dinitrophenol up 
to 1 mg. per cent, in urine, the application of 
the precautions mentioned will be necessary, 
because some substance present in normal 
urine in small amounts and extracted by 
chloroform seems to form with an excess of 
methylene blue a bluish compound, which may 
easily be misleading. Therefore, for the de- 
tection an excess of methylene blue has to be 
avoided. But after the presence of dinitro- 
phenol has been established by the typical 
greenish color of the chloroform extract, more 
methylene blue may be added either to get an 
approximate idea of the amount of the drug 
present or to perform an actual quantitative 
estimation by the technic which will be de- 
scribed below. Doubtful results with regard to 
the presence or absence of the drug may be 
compared with those obtained with urine 
treated similarly, which are known to contain 
no dinitrophenol. With amounts above 1 mg. 
per cent., the results are beyond doubt. 

Blood. — Serum acidified with a few drops 
of sulphuric acid is thoroughly shaken with an 
equal amount of chloroform. The mixture is 
then centrifuged and the chloroform extract 
pipetted off and filtered through a dry filter 
into a test tube containing some calcium car- 
bonate. Then 0.0001 N methylene blue is 
added in small drops until the mixture begins 
to change color. After filtering again, the 
presence of dinitrophenol is indicated by a 
green tint of the chloroform extract. 

Solutions. — A known amount is dissolved 
in 5 per cent, sodium hydroxide. After the 
solution is acidified with 70 per cent, sulphuric 
acid, the dinitrophenol is extracted with sev- 
eral lots of chloroform. The combined chloro- 
form extracts are treated with calcium car- 
bonate, filtered and made up to a known 
amount. An aliquot part of the chloroform 
extract is transferred to a separating funnel 
and 0.0001 N methylene blue is added from 
a burette. The methylene blue combines with 
the dinitrophenol to the chloroform-soluble 
methylene blue dinitrophenolate. Therefore, 
on extraction the watery layer originally con- 
taining the methylene blue turns yellow, while 
the chloroform takes on a green color. The 
end point is reached when the watery layer 


becomes colorless. For i>ractical reasons, the 
appearance of the first tint of blue which 
cannot be extracted with fresh chloroform is 
regarded as the end point. In other words, 
when a definite end point has been reached, 
the dark green chloroform must be discarded 
and the watery layer must be extracted with 
fresh chloroform. It will then usually be found 
that the end point has not yet been reached 
and more methylene blue has to be added, 
followed by further extraction with fresh 
chloroform. As already mentioned, the solu- 
bility of the methylene blue dinitrophenolate 
in chloroform is comparatively slight and it 
is practicable only for amounts up to about 
10 mg. of dinitrophenol to be determined by 
this procedure. If dealing with larger amounts, 
it is recommended to precipitate all of the 
dinitrophenol with a small excess of 0.01 N 
methylene blue and to determine the excess 
of methylene blue, as described in a previous 
publication (Proc. Pay. Soc. New South 
Wales 67:240, 1933). 

As already mentioned, the test described is 
not specific for 2 : 4 dinitrophenol. A similar 
compound is given by 2:4:6 trinitrophenol 
(picric acid), and this could be differentiated 
from the dinit ro compound by the considerably 
greater solubility in chloroform. In general, 
it seems that all polynitro derivatives of phenol 
and naphthol with a nitro group in orthoposi- 
tion to the hydroxyl group form with methy- 
lene blue an addition product which dissolves 
in chloroform with a green color. 

BI^ASTOmYCETBS.— Detection 

of* — The following method for the de- 
tection of blastomycetes is described by 
R. Nomland (Arch, Dermat. and Syph. 
32:924 (Dec.) 1935) : 

A micro-abscess in the sloping border 
of the skin is pierced and the pus picked 
up on the point of a sharp knife. It is 
then transferred to a slide and mixed 
with a small amount of tap water ; a 
cover-glass is pressed on and the ma- 
terial examined with the iris diaphragm 
on the Abbe condenser almost closed. 

Water is superior to solutions of sodi- 
um hydroxide because water does not 
form artefacts such as are made by the 
interaction of sodium hydroxide and fats 
in the specimen.. 
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SKIN FUNGI.— Direct Microscop- 
ical Examinations. — J. H, Schwartz 
and N. R Conant (Ibid. 33:291 (Feb.) 
1936) have found that the treatment of 
scrapings from the skin with S per cent, 
potassium hydroxide, followed by wash- 
ing with water and staining in lacto- 
phenol and cotton blue, makes possible 
the easy determination of the presence 
of fungi. This method of preparing mi- 
croscopic specimens for examination is 
simple in that it adds only two steps to 
the more common method using potas- 
sium hydroxide, and is effective in that 
the fungi are definitely stained while the 
various confusing artefacts are elimi- 
nated from the picture. 

This is particularly true of the mosaic 
growth which occurs commonly in prepa- 
rations made with potassium hydroxide. 
This material does not seem to be the 
result of treatment with potassium hy- 
droxide, since it can be found in scales 
treated with xylene or with chloral hy- 
drate and acacia. It was found to be 
soluble in ether, 95 per cent, alcohol, 
absolute alcohol, and phenol. It could 
not be stained with sudan III or scarlet 
red or blackened with osmic acid. While 
fungi were readily stained with lacto- 
phenol and cotton blue, mosaic material 
which occurred in the same preparation 
did not stain and was, in fact, entirely 
eliminated. In presence of polarized light 
there was no evidence that mosaic ma- 
terial was composed of crystalloid forms. 

Whatever the nature of the mosaic 
growth, these workers feel that they 
have presented sufficient proof that it is 
not a fungus. The staining of normal 
fungi in scales with lactophenol . and 
cotton blue, the failure to find partially 
degenerated forms in the same prepa- 
ration in which both mosaic material 
and fungi occurred, and the failure to 
find morphologic connections between 
normal hyphae and these mosaic forms, 
seem to disprove convincingly the theory 


that this material is a degenerate form 
of fungus. 

The method follows: 


Reagent: 

Lactic acid 1 c.c. 

Phenol crystals 1 Gm. 

Glycerin 2 cx. 

Water (distilled) 1 cx. 


To this may be added O.S per cent, cotton 
blue (C4B Poirrier), which was considered 
by Langeron to be the best type. 

When scales were g-ently heated in a drop 
of this liquid on a slide and a cover-glass was 
pressed on them, it was seen that fungi, when 
present, stained more deeply than did the epi- 
dermal cells. The varied thicknesses of the 
scales, however, hampered the effectiveness of 
the clearing action of the lactophenol, and 
it was found advantageous to subject the scales 
to preliminary clearing in a 5 per cent, solu- 
tion of potassium hydroxide. After this pre- 
liminary treatment, the scales were transferred 
to a watch crystal and washed with water. 
When the action of the potassium hydroxide 
was stopped after 2 or 3 minutes of washing, 
the scales were gently heated in a drop of 
the lactophenol-cotton blue mixture, and a 
cover-glass was pressed on the preparation. 
The clearing action of the potassium hydrox- 
ide was continued by the lactophenol, and the 
epidermal cells received a light bluish stain, 
while the granular protoplasmic content of the 
fungus was heavily stained. It was noted, 
however, that in some thick preparations the 
fungus was visible but slightly stained. These 
scales, after being treated in 5 per cent, potas- 
sium hydroxide and washed in water, were 
stained with cotton blue in 70 per cent, alcohol 
(1 per cent, solution). They were then 
mounted in clear lactophenol and the prepara- 
tion was pressed out under a cover-glass. The 
fungi were heavily stained, showing the proto- 
plasmic content and hyaline outer sheath. 

To obtain permanent preparations of the 
scales stained with lactophenol and cotton blue, 
all that is necessary is to wipe off the excess 
medium around the cover-glass and cement 
the cover to the slide with Noyer's cement. 
Another method of obtaining permanent prep- 
arations was found to be that of mounting the 
stained scale in chloral hydrate and acacia. 


The formula follows : 

Distilled water SO cx. 

Chloral hydrate 50 Gm. 

Glycerine 20 c.c. 

Acacia 30 Gm. 
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TRICHOMONAS . — Contraist 
Stain, — The procedure described by J. 
R. Miller (J. A. M. A. 106:616 (Feb. 
22) 1936) is of use in the detection of 
trichomonas vag^inalis. It consists merely 
of the use of a drop of 0.1 per cent, 
safranin, used as a diluent for the pus 
to be examined. 

Not only the nuclear material, but pro- 
toplasm also of the leukocytes rapidly 
takes safranin stain, whereas the Tricho- 
monas ^vaginalis org^anism remains un- 
stained and conspicuous as a clear object 
against a slightly pink background. 

It is noticeable also that the safranin, 
at least in this dilution, does not inter- 
fere with the motility shown by Tricho- 
mcmas ; if anything, it appears to stimu- 
late it. Under the low power it is often 
possible to pick out more quickly areas 
where the organisms are numerous, so 
that identification with the high power 
objective can be quickly effected. 

BREAST MILK.— A constant sup- 
ply of sterile expressed breast milk is of 
great value for the emergency require- 
ments of a feeding service in a pediatric 
hospital. 

A method for the preservation of 
breast milk and its clinical use is de- 
scribed by L. A. Scheuer and J, E. 
Duncan (Am. J, Dis. Child. 51:249 
(Feb.) 1936). 


Over a period of 2 years, bacteriolog- 
ical examinations of the specially pas- 
teurized breast milk showed that it 
remains sterile. Chemical analysis at 
the end of the second year showed sim- 
ilar values for the specially pasteurized 
milk and for fresh breast milk. 

Examination of the stools of the in- 
fants fed the specially pasteurized breast 
milk showed the fecal flora to be the 
same as that of the infants fed fresh 
breast milk. 

The method follows: 

Seven ounces (178 c.c.) of unpasteurized 
breast milk and % ounce of sterile water are 
placed in each of a number of ordinary 8-ounce 
(236 c.c.) formula bottles. Sterile corks are 
then placed in the bottles but not pushed down 
tightly, as they would blow out when the milk 
is heated. Over each of the corks are placed 
6 layers of sterile gauze, a large piece of 
cotton, and, finally, a piece of paper. This 
covering is secured by means of a large 
rubber band. The bottles are then placed in 
a bottle rack of 8 sections and the rack placed 
in the top of a double boiler in cold water 
which reaches to the level of the milk in the 
bottles. The water is maintained at a tem- 
perature of 175® F. for 30 minutes. The 
bottles are then kept for 24 hours at room 
temperature. At the end of this time the 
process is repeated, and again at the end of 
48 hours. Following the third heating, the 
corks are tightened in the bottles, the coverings 
of the corks removed, and the corks sealed 
with paraffin. Finally, the bottles are stored 
in the refrigerator at a temperature of 38® F. 
to 52® F. 
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THERAPEUTICS, GENERAL 

By Edward A. Mullen, Ph.D., M.D. 


AGETARSONE (STOVAR- 
SOLf ). — Indications and Dose . — The 
use of arsenicals in the treatment of 
Vincent’s angina, has long been advo- 
cated. C. H. Maxwell, Jr. (New York 
State J. Med. 36:874 (June 1) 1936), 
recommends the use of acetarsone for 
treatment in the following doses : 


Age 

First Day 

Second and 
Third Day 

Adults (Patients 
12 and above) 

0-125 Gm. (2 
grains) 4 times 
daily 

0.25 Gm. (4 
grains) 3 times 
daily 

8 years ! 

0.125 Gm. (2 
grains) 3 times 
daily 

0.125 Gm. (2 
grains) 4 times 
daily 

4 years 

0.0625 Gm. (1 
grain) 3 times 
daily 

0.125 Gm. (2 
grains) 3 times 
daily 

Infants 

0.0625 Gm. 

(1 grain) 

0.0625 Gm. (1 
grain) 3 times 
daily 


This dosage may seem large, since 
the drug is not without its dangers, as 
reported by C. H. Maxwell, Jr., and 
J. Glaser (Am. J. Dis. Child 43 : 1461 
(June) 1932), but smaller doses used 
at the onset do not give rapid results. 

It is given by ingestion or made into 
a paste and gently massaged into the 
gums, the patients being encouraged to 
swallow all of the drug. In small chil- 
dren, it is applied with a cotton swab. 

The most dramatic results were ob- 
tained in 24 hours. In the majority of 
ten cases, they were able to eat without 
difficulty according to Maxwell (Ibid.'), 
(898) 


who recommends acetarsone as a satis- 
factory arsenical for the treatment of 
Vincent’s angina and stomatitis. Con- 
current local application and ingestion 
of the drug are suggested. 

In congenital syphilis, the ease of ad- 
ministration of acetarsone has proved its 
value over previous forms of treatment. 

The dosage as recommended by A. 
Bratusch-Marrain (Arch. f. Kinderh. 
92:26 (Nov. 28) 1930) consists of 

graduated doses in proportion to the 
weight; 5 mg. (%2 grain) of the drug 
per kilogram (2% pounds) of body 
weight are given daily for one week, 
followed by 10 mg, (% grain) per kilo- 
gram the second week, 15 mg. (34 
grain) per kilogram the third week, and 
20 mg. (3i grain) per kilogram the 
fourth week, and so on until the ninth 
week. This is followed by a 6- weeks’ 
rest period, when the course is repeated, 
irrespective of the serological reaction. 

A. M. Davidson and A. R. Birt 
(Canad. M. A. J. 34:33 (Jan.) 1936), 
as a result of its use in 51 cases over 
a period of 4 years, believe that stovarsol 
is superior to the older methods of treat- 
ment. The decided increase in the per- 
centage of cases cured is enough in itself 
to assure this drug a permanent place in 
the therapy of congenital syphilis. It 
offers the following advantages over 
other forms of treatment : 

1. Simplicity of Exhibition. — The 
oral method is much superior to the 
intravenous or the intramuscular route 
in children, for obvious reasons. 

2. Regular Attendance at Clinic. — 
Syphilis in all its forms can only be 
cured by regular treatment. Regular 



ACETYLSALICYLIC ACID. 


899 


attendance of children at the clinic was 
by force. 

3. Toxic EfFects. — There have been 
fewer toxic effects in this series than 
are usually found with arsphenamine 
and neoarsphenamine. Those which have 
been produced were readily controlled 
by dosage. 

4. Cost. — The treatment is much 
cheaper. The stovarsol costs less and 
’no additional equipment is necessary for 
administration . 

In the course of treatment, 3 patients 
had mild toxic symptoms. 

The stovarsol tablet is 0.25 Gm. (4 
grains) by weight and is large enough 
to be readily cut into four parts. For 
infants it was dissolved in water or in 
part of the milk feeding. 

Dosage 

% tablet once a day for 1 week. 

% tablet twice a day for 1 week. 

% tablet 3 times a day for 1 week. 

% tablet 4 times a day for 1 week. 

% tablet 3 times a day for 1 week. 

% tablet 4 times a day for 1 week. 

1 tablet twice a day for 1 week. 

Total: 56 tablets (14 Gm . — SYz drams) in 
49 days, followed by a 6-weeks’ rest period. 

Untoward Effects . — The toxic mani- 
festations, according to H. S. Mitchell 
(Canad. M. A. J. 33:377 (Oct. 1935), 
are diarrhea and vomiting, which are 
two of the earliest symptoms of intoler- 
ance or intoxication. Febrile disturb- 
ances occur occasionally. Mild or 
moderate albuminuria may arise either 
independently or in conjunction with 
other signs of intoxication. Arsenical 
dermatitis occasionally develops. Neu- 
ritis or myelitis are among the more 
serious hazards, and must be constantly 
watched for. Seven deaths occurring in 
children under treatment with stovarsol 
have been reported. Caution is empha- 
sized in the administration of the drug, 
and in the supervision of the patients 
while under treatment. 


ACETYLSALICYLIC ACID.— 
Poisoning . — Poisoning by acetylsalicy- 
lic acid may be delayed for a few hours 
and manifest itself first by disturbance 
of the nervous system. Dissolution in 
12 hours or more may take place as 
a result of profound cerebral depression, 
according to A. W. Neale (Brit. !M. J. 
1:109 (Jan. 18) 1936). Gastrointestinal 
irritation with vomiting may be absent. 
Disturbance of heat regulation occurs, 
and profuse sweating may be regarded 
as an important clinical sign. Dehydra- 
tion which is associated, portends the 
toxic effect of the drug. Auditory and 
vestibular disturbances are noted in 
some cases. The diagnosis is based on 
the patient’s mental state, the presence 
of severe perspiration and respiratory 
changes, also the examination of the 
urine for the presence of salicylic acid. 
The dangerous dose of acetylsalicylic 
acid is 400 to 500 grains (26 to 32 Gm.) . 

In the treatment, Neale recommends 
combating dehydration by enteral fluids 
or continuous intravenous drip of dex- 
trose-saline solution, and by lumbar 
puncture (cerebrospinal fluid contains 
the drug in considerable amounts). 

N. Francis, O. T. Ghent and S. S. 
Bullen (J. Allergy 6:504 (July) 1935) 
give a report of death in an asthmatic 
patient from the ingestion of 10 grains 
(0.6 Gm.) of acid acetylsalicylic acid 
(aspirin). 

ALCOHOL. — Physiological A. c- 
tion . — ^The ability of alcohol to destroy 
the protolytic enz 3 nnes of gastric juice 
has long been taught, and is proven by 
H. Blotner (J. A. M. A. 106:1970 
(June 6) 1936), through a series of 
experiments on gastric juice mixed with 
alcohol. Specimens of gastric juice 
were also obtained from known alco- 
holics, which showed that a sufficient 
amount of alcohol inhibits the protol 3 rtic 
activity of certain gastrointestinal en- 
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zymes and that large quantities of alco- 
holic liquor taken over a long period 
of time destroy digestive enzymes and 
prevent the proper digestion and assim- 
ilation of food. 

AL-OE. — Therapeutics. — S. Wright 
(J. A. M. A. 106:1363 (Apr. 18) 
1936) scraped out the intestinal con- 
tents of the aloe vera leaf, which con- 
tains a large quantity of light yellowish 
green material having about the color 
and consistency of lemon jello, and 
mixed it with an equal quantity of 
aquaphor. The patient was instructed 
to massage this into the skin every night. 

Remarkable improvement was ob- 
tained in 2 cases of x-ray telangiectasia 
resulting from ill-advised attempts at 
x-ray depilation. 

In view of the unfortunate but never- 
theless occasional burns that may result 
from over-exposure to x-rays, any thera- 
peutic agent that offers a hope of quick 
healing and relief of discomfort in such 
sequelae is worthy of further study. 
The permanence of results can be de- 
termined only by watching cases thus 
treated over a period of time. 

ALUMINUM HYDROXIDE.— 
Therapeutics . — The effect of aluminum 
hydroxide used in the treatment of 
peptic ulcer on the gastric acidity and 
blood chemistry was studied by W. L. 
Adams, I. H. Einsel and V. C, Myers 
(Am. J. Digest. Dis. and Nutrition 
3:112 (Apr. 1936). 

By the use of a colloidal aluminum 
hydroxide cream in doses of 1 dram 
(4 c.c.) 6 times a day, burning, nausea 
and pain were markedly relieved within 
a few days in 125 cases of peptic ulcer. 
Food could be taken without distress 
and weight gradually returned. 

They found in ,7 cases by repeated 
blood and gastric analyses, that there 
was a decrease in the total amount of 


acid and of the free acid in the gastric 
secretion 90 minutes after the admini- 
stration of the drug. If the dosage was 
reduced, there was a tendency toward 
increase in the gastric acidity, indicating 
no permanent damage to the secreting 
mechanism. No significant blood changes 
were noted and the minor changes that 
were demonstrated showed a tendency 
of the blood chloride to rise and carbon 
dioxide to fall, i. e., away from alkalosis. 

The authors conclude that colloidal 
aluminum hydroxide is the most satis- 
factory antacid thus far employed. 

These results are concurred by E. E. 
Woldman and V. C. Rowland (Rev. 
Gastroenterol. 3 : 27 (Mar.) 1936), who 
use a continuous 24-hour drip of a 7 
per cent, colloidal suspension of alum- 
inum hydroxide. They emphasize the 
freedom from the danger of alkalosis 
and secondary acid secretions. 

AMMONIUM CHLORIDE.— 
Untoward Effects. — G. D. Oppen- 
heimer (J. Urol. 33:22 (Jan.) 1935) 
calls attention to the fact that in uro- 
logical cases where renal function may 
be reduced, the possibility of acidosis 
must be kept in mind when acidifying 
salts are administered. 

Ammonium chloride is decomposed 
into ammonia and hydrochloric acid. 
Ammonia is converted into urea and ex- 
creted by the kidneys, while the hydro- 
chloric acid is neutralized in the blood 
at the expense of alkalis ; with large 
doses, therefore, acidosis results. The 
treatment is immediate withdrawal of 
the drug, lai'ge doses of sodium bicar- 
bonate by mouth or rectum, and intra- 
venous injection of 5 per cent, solution 
of glucose. 

AMMONIUM PHOSPHATE 
ACID . — Physi ologi cal A ction . — ^The 
/>H of the urine has been a subject of 
recent discussion and a variety of drugs 
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have been used to increase its acidity. 
S. Alstead (Edinburgh M. J. 43:292 
(May) 1936) states that acid ammonium 
phosphate used in doses of 30 grains 
(2 Gm.) 3 times a day markedly dimim 
ished the of the urine, and no 

further increase in the hydrogen ion 
concentration occurred with greater 
doses. The saline cathartic action was 
noted when the daily dose reaches 4% 
drams (17 Gm.), i. e., 3 times the effec- 
tive dose for acidifying the urine. He 
also states that acid sodium phosphate 
is of negligible value as an acidifier of 
the urine. Frequently, it actually alkal- 
izes the urine. 

ANTIDOTUM METALLORUM. 

— A new antidote against toxic heavy 
metals, as prescribed by C. Strzyzowski 
(Presse med. 44:780 (May 13) 1936), 
is hydrogen sulphide. 

The method of preparation is as 
follows : 

Two liters of distilled water are heated to 
boiling. Two grams (30 grains) of sodium 
hydroxide are dissolved in half of this water 
and it is then supersaturated until cold by a 
current of hydrogen sulphide previously 
washed by being passed through a suspension 
of calcium carbonated water. Meanwhile, 
when the remaining water reaches a tempera- 
ture of 50*^ C., 7.5 Gm, (l%o drams) of crys- 
tallized magnesium sulphate and 25 Gm. 
(65^ drams) of sodium bicarbonate are dis- 
solved in it. When cool, this second solution 
is added to the first and mixed, after having 
been cooled to 2 or 3® below zero, and finally 
saturated at this temperature with hydrogen 
sulphide gas. The preparation is placed in 
125 c.c. flagons, sterilized, and cooled to as 
close to zero as possible. They are then 
stoppered with red rubber of good quality and 
sealed with paraffin. As prepared, the anti- 
dote is colorless at first, but later develops a 
slight yellow tint, which is an index of its good 
quality. 

One hundred c.c. (3% ounces) of this 
antidote recently prepared can instantly 
convert 4 Gm. (1 dram) of mercury 
bichloride into inactive sulphur of 
mercury. The preparation is quite stable 


and the author believes that it is effective 
for detoxification of a large number of 
heavy metals, such as antimony, cobalt, 
iron, merciiry and lead. 

ARSENIC. — Poisoning. — Eti- 
ology. — The sources of many cases of 
chronic arsenical poisoning, still remain 
undetermined. A. B. Cannon (New 
York State J. Med. 36:219 (Feb. 15) 
1936) studied 107 cases exclusive of 
arsphenamine and treated syphilitics. In 
all cases laboratory tests of both urine 
and blood were made, using 71 healthy 
persons as controls. In a few cases, 
the arsenical dermatitis followed definite 
arsenical medication. Alore numerous 
were those cases in which the dermatosis 
antedated the medication, resulting in 
aggravation. Also, there were those 
cases in which the patient had not to his 
knowledge taken any preparation con- 
taining arsenic. The occupations of this 
group consisted of : 1 fruit growler, 1 
grocer, 1 fruit peddler, (handling and 
eating sprayed fruits), 3 physicians, 1 
nurse, and 1 manufacturer of cosmetics, 
all of whom had handled arsenic in the 
course of their work. There was also 
1 candy worker (arsenic has been found 
as an impurity of commercial glucose, 
and occurs in shellac used as a coating 
for candies and in the colored paper used 
as wrappers for candies), 2 furriers 
(arsenic is in the dyes and disinfectant 
of furs), and 12 cases revealed contact 
with paints, colored wallpapers or house- 
hold insecticides. 

Arsenical poisoning in industrial 
workers from paints, enamels, metals 
and by-products has long been a matter 
of common knowledge, but it is less 
generally known that arsenic present in 
colored wall papers, wall paints, hangings 
and household objects may he toxic for 
occupants of rooms containing such 
furnishings (3 such instances in author’s 
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file). Sprayed fruits were responsible in 
3 cases. 

Arsenic has been found by reputable 
investigators not only in fruits and 
vegetables, but in practically every item 
of human dietary. 

The effects of arsenic may vary some- 
what, depending on whether it is ingested, 
inhaled, or absorbed through the external 
skin. By any and all routes, it is capable 
of producing systemic poisoning, as well 
as local symptoms. 

Diagnosis. — Cannon (Ibid.) empha- 
sizes the folio-wing practical considera- 
tion in regard to chronic arsenical poison- 
ing: “Even the most typical symptoms 
are easily mistaken for other conditions ; 
the gastroenteritis of the acute stage has 
frequently passed for ptomaine poison- 
ing; the nose and throat symptoms for 
influenza and syphilis; the pigmentation 
for Addison’s disease ; and the cutaneous 
eruptions for everything from measles 
to erysipelas.” 

Every eruption or pigmentary disturb- 
ance that cannot be definitely identified 
by supporting evidence as due to other 
causes should be open to suspicion as a 
manifestation of arsenical poisoning. 

Concerning opportunities for the in- 
take of arsenic, the possibility of 
arsenical poisoning, should not be dis- 
missed merely because a history of ar- 
senical medication or exposure to some 
other known source cannot be established. 
Under present-day living conditions, it 
would be infinitely more difficult to 
prove that a patient has not been ex- 
posed to arsenic. A careful study of the 
patient’s habits and environment and 
analysis of foods will often be necessary 
in order to establish the chronology of 
exposure and onset. 

The examination of the blood and 
urine for arsenic is important not only 
to establish a diagnosis, but also to 
determine the fate of arsenic in the 


human system and what may be con- 
sidered the “limits of normal arsenic.” 

Treatment. — Sodium or calcium 
thiosulphate, either by injection or by 
mouth or both, hastens the excretion of 
such arsenic as may be stored up in 
the system. This method of treatment 
has also been found of value by H. G. 
Irvine and D. D, Turnacliff (Arch. 
Dermat. and Syph.) 33 : 306 (Feb.) 
1936), who used sodium thiosulphate, 
orally and intravenously, in 19 cases 
of arsenical dermatitis developed in in- 
dustrial woi'kers. 

ARSPHENAMINE.— Untoward 

Effects. — In the review of deaths caused 
from arsphenamine by S. S. Cook, (U. 
S. Pub. Health Rev.) 51 : 927 (July 10) 
1936), 63 deaths are recorded in the 
United States Navy records for a period 
of 17 years from 1919 to 1935. All the 
patients had syphilis. The duration of 
infection in 21 was less than 6 months, 
and in 17 cases it was over 6 months. 
The time interval between the final in- 
jection and the onset of symptoms was 
less than 6 hours in 18 cases ; over 6 
hours in 20 cases. Neoarsphenamine 
caused the largest number (34) of the 
deaths, which was to be expected, as this 
is the arsenical most extensively used in 
the Navy. 

None of the patients died after the 
first injection; 12 died after the second; 
23 after 5 injections or less ; 28 in 
more than 6 injections. In 44 autopsies 
performed, the striking findings were 
frequent hemorrhages and edema in the 
various organs of the body. 

BARBIXAL. — Poisoning. — A case 
is reported by D. K. Chang and M. L. 
Tainter (J. A. M. A. 106:1386 (Apr. 
18) 1936) of the recovery of a patient 
who had ingested thirty-six 7% grain 
tablets of sodium barbital, a total dose 
of 270 grains, (18 Gm.). 
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The principal symptoms were deep 
coma, sluggish reflexes, increased res- 
piration, rapid pulse and elevated 
temperature. Return of consciousness 
occurred on the fourth day, the coma 
lasting 6 days. 

The treatment consisted of suppor- 
tive measures. One liter (quart) of 5 
per cent, dextrose solution was given 
intravenously, and 2 liters (2 quarts) 
of physiological salt solution by 
hypodermoclysis each 24 hours. Caf- 
feine, 7% grains (0.5 Gm.), was in- 
jected subcutaneously every 4 hours. The 
extremely high temperature was treated 
by tepid sponge baths and ice-packs 
combined with frequent catheteriza- 
tion. 

BENZEDRINE. — Physiological 
Action . — The blood-pressure was found 
to fluctuate with the dose of 20 mg. 
(% grain) of benzedrine by S. A. 
Peoples and E. Guttmann (Lancet 1 : 
1107 (May 16) 1936). There was no 
blushing or pallor and no alteration of 
the size of the pupil, gastrointestinal 
motility, perspiration or genitourinary 
function. In blood sugar readings which 
were made during the experiment, there 
was no fluctuation beyond the normal 
limits. About one-quarter of the subjects 
reported dryness of the mouth. The 
latent period after the administration of 
the drug lay between 45 minutes and 2 
hours ; but once the action on the blood- 
pressure had become apparent, the maxi- 
mal point was reached in about an hour. 
The normal pressure was reached be- 
tween 2 and 5 hours after the peak, 
according to the dose given. The pres- 
sure changes were chiefly systolic, the 
diastolic showing little or no increase, 
so that there was an increase of the pulse 
pressure. 

The majority of the subjects found 
difficulty in going to sleep and woke 
much earlier than usual. The first 


psychic S 3 ’mptom after the administra- 
tion of the drug was talkativeness, especi- 
ally in depressive patients. The most 
interesting feature was a change of mood 
expressed in nearly every case. The 
change was generally in the direction of 
euphoria. 

The authors conclude that the drug 
is promising for the treatment of pS 3 'chic 
cases, but it cannot be used until it is 
known whether permanent administra- 
tion produces anything like adaptation, 
habituation, or addiction. 

Therapeutics . — Benzedrine was used 
in the treatment of 9 cases of narcolepsy, 
and gave complete relief from attacks 
of sleep and practically relief of cata- 
plexy. M. Prinzmetal and W. Bloom- 
berg (J. A. M. A. 105:2051 (Dec. 21) 
1935) found that the drug had a pro- 
found stimulating action on the higher 
centers of the central nervous system. 
Comparative studies indicate that benz- 
edrine is about 3 times as effective as 
ephedrine in preventing attacks of sleep 
in narcolepsy. In some cases, it gives 
complete relief from symptoms that are 
not relieved by huge doses of ephedrine. 
The dose used was 10 mg. (% grain) 
of benzedrine, 3 times a day. Untoward 
symptoms were observed, the patient 
being unable to sleep at night and an oc- 
casional case showed inability to relax. 
Reduction of the dose resulted in the 
disappearance of the symptoms. There 
is some individual variation in response 
to benzedrine. 

BROMIDES.— Untoward EfEects. 
— Reports of unfavorable results from 
the constant use of bromides continue to 
accumulate. 

P. W. Preu, J. Romano and W. T. 
Brown (New England J. Med. 214: 56 
(Jan. 9) 1936) record 9 cases of bro- 
mide intoxication in the course of treat- 
ment of psychotic states. In 8 of these 
cases, deficient diet and dehydration 
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seemed to be definitely concerned in the 
onset of poisoning, and the authors be- 
lieve that sufficient importance is not 
yet attached to this possibility. They 
insist that bromides must not be admin- 
istered for long unless an adequate in- 
take of fluids and chloride is maintained, 
and that a careful watch must be kept 
for symptoms of commencing toxicosis. 
The occurrence of a skin eruption is an 
unreliable criterion. 

Bromides should never be used in 
cases of delirium due to toxic or infecti- 
ous causes and should be administered 
with caution in arteriosclerosis, since de- 
lirium is easily thus induced if there is 
cerebral arteriosclerosis. For the elim- 
ination of poison which is determined by 
blood analysis, the authors used a high 
caloric diet, rich in vitamins and a 
minimum of 4000 c.c. (4 quarts) of 
fluids daily, with about 10 Gm. (2% 
drams) of chloride in addition to the 
salt in the ordinary diet. 

Alcoholism, beginning dementia para- 
l 3 i 1 :ica, various toxic states, cerebral 
arteriosclerosis and general debility are 
predisposing to bromide intoxication, 
according to A. C. Kingsley (South- 
western Med. 20: 170 (May) 1936). 

High concentrations may be found 
even after its discontinuance, because 
ingestion of large amounts extended over 
a long period ; 200 mg. soon after its 
discontinuance means far less than 25 
mg. from a month to 6 weeks later. 
The general opinion is that it is safe 
to discontinue the drug suddenly. 
Thorough elimination should be estab- 
lished and proper nourishment, fluids, 
and sodium chloride from 12 to 16 
Gm. (3 to 4 drams) daily, should be 
given. About 1 Gm. (15 grains) of 
sodium chloride neutralizes 5.8 Gm. (1^ 
drams) of bromides. 

C*A.LGI1_I]VE. — In recent years the 
therapeutic effect of calcium has been 


studied more and more. It is generally 
accepted that the maintenance of calcium 
equilibrium in the tissues is of primary 
importance, not only for the adolescent 
but for adults as well. Practically all 
of the tissues of the body contain some 
calcium and the stores of calcium are 
constantly moving from place to place 
and undergoing modification according 
to the needs of the body. Ordinarily, 
the majority of the calcium is fixed in 
the bones and amounts to approximately 
21 pounds. There is about one- third of 
an ounce distributed through the other 
tissues. It can therefore be seen that 
calcium exists in two different com- 
pounds in the body, i. e., ( 1 ) as an 

insoluble preparation in bone, and (2) 
as a calcium preparation in the colloidal 
state which enters into the constitution 
of colloidal media of cellular metabolism. 

Calcium has been found to exercise 
a tonic action on the heart muscle of 
great value. It plays a role in the con- 
ductivity of the nervous impulses, has 
some action on the sympathetic and 
parasympathetic systems increases the 
activity of hormones ; and has an in- 
fluence on blood coagulation. 

General health and recovery from dis- 
ease are improved when an optimum 
supply and utilization of calcium are 
secured. 

From this, it may well be understood 
why so many calcium preparations are 
used therapeutically today. 

Therapeutics. — In infantile convul- 
sions, when either present or threaten- 
ing, an emergency treatment is used by 
W. R. Shannon (JTojirnal Lancet 56: 
278 (May) 1936). He uses calcium 
intravenously and by intramuscular in- 
jection, supplemented by the injection of 
parathyroid extract. In discussion, he 
says the “essential symptomatology of 
all seizures is so like in character as to 
suggest with stubborn insistence that the 
underlying disturbance in cerebrocellular 
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function is similar, or essentially similar 
in all.” 

Calcium chloride or calcium gluconate 
may be employed for intravenous in- 
jection ; calcium gluconate is used only 
for intramuscular injection. The intra- 
muscular injection is slower but more 
sustained. The injection of the para- 
thyroid extract, in addition to calcium, 
has proved a valuable procedure in the 
control of convulsions, as it also pro- 
longs the effect of the injection. The 
parathyroid is used in doses of 0.75 
to 1.25 c.c. (12 to 20 minims) for new- 
born infants, and for older infants, 1.5 
to 2 c.c. (24 to 32 minims). This dose 
may be repeated at 4- to 8-hour intervals 
as long as nervous irritability and danger 
of convulsions exist. This is followed 
by the oral administration of calcium, 
such as dicalcium phosphate, calcium 
gluconate or calcium lactate. 

Dicalcium, 2 grains (0.13 Gm.) ; 
phenobarbital, 1^4 grains (0.1 Gm.) ; 
and acetylsalicylic acid, 5 grains (0.3 
Gm.) was found by C. C. Robinson 
(Indiana M, A. J. 28: 662 (Dec.) 1935) 
to exert a very definite effect in trau- 
matic cases in which hypnosis or sedation 
were required. 

In pregnancy there is an extraordinary 
demand on the calcium of the mother for 
the needs of the growing fetus. Most in- 
vestigators have found a low blood 
calcium in the late toxemias of preg- 
nancy and it must be remembered that 
there may be actual calcium deficiency 
before the blood calcium becomes re- 
duced, the calcium storage in various 
organs being depleted first. In the treat- 
ment of these late toxemias, A. A. 
Landry (New Orleans M. and S. J. 
88:567 (Mar.) 1936) recommends the 
use of calcium and dextrose. 

Calcium can be supplied by diet and 
the administration of calcium salts, but 
to ensure its proper utilization, the ad- 


ministration of vitamin D or para- 
thormone is also necessary. He advises 
that in the later months of pregnancy 
calcium and viosterol should be given 
as a prophylactic, to patients showing 
minor symptoms, such as tingling in the 
hands and arms, legs and occasional 
cramps. This will give ultimate relief 
and prevents the development of more 
serious complications. 

If mild symptoms of preeclamptic 
toxemia develop, the patient is placed 
on a diet low in fat and proteins, high 
in carbohydrates and calcium ; and cal- 
cium gluconate or dicalcium phos- 
phate and viosterol (10 to 20 drops 
twice daily) are given. Sunshine baths 
are prescribed and rest in bed if the 
symptoms are at all severe. 

In severe preeclamptic cases, and in 
cases with convulsions, parathormone 
is given in 20 unit doses hypodermically, 
with calcium and glucose given simul- 
taneously. Calcium gluconate is given 
by mouth in glucose lemonade as soon 
as the patient is able to swallow. 

In 10 cases of preeclampsia, 5 mild 
and 3 severe, and 2 cases of eclampsia, 
this treatment was used by Landry with 
excellent results. 

The physiologists and pharmacologists 
have long known that any excess of cal- 
cium ions slows the heart and that large 
doses will stop the heart in systole. 

In 1931, A. L. Lieberman reported 
the digitalis-like effect of calcium and 
cautioned against its intravenous use, 
as did also W. D. M. Lloyd. 

J, O. Bower and H. A. K. Mengle 
(J. A. M. A. 106; 1151 (Apr. 4) 1936) 
report 2 cases in which death occurred 
following the intramuscular injection of 
digitalis and the intravenous injection 
of calcium gluconate. They believe that 
a warning should be issued relative to 
the additive of calcium and digitalis 
when given simultaneously. 
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CAMPHOR. — Therapeuti cs. — 
Camphor has been recommended by D. 
N. Mclnturff, Jr. (U. S. Nav. M. Bull. 
34:70 (Jan.) 1936) as the ideal 
method of treatment for lacerations, and 
proves its value in 83 consecutive cases 
in which there was no primary or 
secondary infection. 

His treatment of lacerated wounds 
as a result of minor industrial wounds 
is to flush the wound out thoroughly 
with ether which is allowed to evapo- 
rate. This is followed by a suture if 
necessary. The wound is then dressed 
with sterile gauze saturated with cam- 
phorated oil. Ether acts as a local 
anesthetic which assists in the suture 
as well as being a bactericidal. It is 
a tissue irritant, but the oil dressing 
which follows makes this transitory. 
He also uses it in second-degree hums 
following the application of amertan 
(a tannic acid jelly) the first day; 
upon the next and subsequent days gauze 
dressings saturated with camphorated 
oil are employed. Reepithelization is 
especially rapid, as there is no secondary 
infection and no trouble associated with 
dressing renewal, which is done daily. 
Treatment may be applied by the patient, 
who is instructed to remove the outer- 
dressing, resaturate under-dressing with 
oil, and re-bind the wound. 

GARBARSONE. — Poisoning , — 
Carbarsone caused the death of one 
patient, as reported by E. Epstein (J. A. 
M. A.) 106:769 (Mar. 7) 1936). 

Chemically, a very close relationship 
exists between carbarsone, acetarsone 
and tryparsamide. The reactions to these 
three drugs are very much alike. The 
signs and symptoms of tryparsamide 
toxicity are: dermatitis, jaundice, hep- 
atitis and slight irritation of abnormal 
kidneys. The following reactions to 
acetarsone are also reported: malaise, 
headache, fever, edema, albuminuria, 


jaundice, eosinophilia, leukopenia, and 
exfoliative dermatitis. 

Epstein concludes that carbarsone is 
less toxic in the therapeutic range when 
given by the therapeutic route of ad- 
ministration than most other related 
arsenical preparations but is not entirely 
innocuous. 

Care must be taken in administering 
carbarsone and constant watch must be 
maintained for signs of intolerance. 

CEVITAMIC ACID.— With the 

growing importance of the various vita- 
mins, numerous studies have been carried 
on with a view to a clear understanding 
of their chemical structures and physio- 
logical action. The various preparations 
containing vitamin C have been studied 
in detail. Formerly, cevitamic acid was 
known as ascorbic acid, but more rec- 
ently it was found that the two were 
not identical. 

Cevitamic acid has been used in the 
treatment of injantile scurvy, tablets of 
10 mg. (% grain) dissolved in 10 to 20 
c.c. (2J^ to 5 drams) of water being 
given orally. For intravenous use, the 
crystalline acid must be used after hav- 
ing been properly neutralized with 
sodium bicarbonate, as shown by Fisher 
and Leake. The intravenous approach is 
valuable particularly in those infants 
who cannot retain orange juice in any 
form by mouth. If cevitamic acid in 
solution can be retained orally, a rapid 
cure may be effected. 

CHOLINE.— ACETYLBETHA- 

methylcholine chlo- 
ride. — Therapeutics. — J. T. Gernon, 
E. E. Ewert and R. D. Herr old (M. 
Record 141 : 141 (Feb. 6) 1935) report 
that the chloride was found to be of 
value in a series of patients with neuro- 
pathic disturbances of the bladder, and 
also in cases which had proved very 
resistant to treatment. 
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This drug was used because of its 
known action on the parasympathetic 
nerves. Seven patients had the so-called 
cord bladder, 2 associated with sclerosis, 

4 with syphilis and 1 with spinal bifida 
occulta. The drug was given in doses 
of 200 mgs. (3 grains), well diluted 
with water, daily for a period of 3 
weeks. 

Chronic varicose ulcers, and vascular 
diseases in which spasm is the major 
factor, seem to respond exceptionally 
well to choline therapy, whether admin- 
istered subcutaneously, orally or by ion- 
tophoresis, according to J. Kovacs, L. L. 
Saylor and I. S. Wright (Am. Heart J. 
11:53 (Jan.) 1936. They also found 
that choline compounds effect only a 
transient drop in blood-pressure, no 
consistent change in basal metabolic 
rate, and very little therapeutic benefit in 
cases of peripheral vascular disease 
where organic occlusion is the important 
factor. They have treated 25 cases of 
varicose ulcer with only 2 failures. No 
other treatment was used except plain 
vaseline during the first few days when 
necessary. No patients were hospitalized 
or kept from strenuous duties. The 
method of treatment employed was a 

5 per cent, solution, applied by ion- 
tophoresis for 20 to 30 minutes at 20 
milliamperes, 2 or 3 times a week. An 
asbestos cloth saturated in the solution 
was applied over the foot and leg and 
as high as the knee, but the electrode 
was never applied over the affected 
(ulcerated) area until a firm scab had 
formed. 

E. H. Schwab, W^. L. Marr and R. M. 
Moore (Texas State J. Med. 31 : 574 
(Jan.) 1936) agreed with Kovacs and 
his associates in the efifect on the peri- 
pheral vascular disease, but they found 
also that given intravenously, it is of 
great use in terminating attacks of 
paroxysmal tachycardia of the supra- 
ventricular type. Intravenous injections 


produced the following exaggerated 
sj’mptoms : salivation ; lacrimation ; 
warmth and sweating about the head, 
neck and upper part of the chest; tight- 
ness of the chest and sometimes short- 
ness of breath ; precordial pain ; a 
momentary increase but subsequent de- 
crease in pulse rate ; a transient fall in 
blood-pressure, some nausea, no vomit- 
ing ; and active intestinal peristalsis. 
Atropine is a physiological antagonist. 

The use of acetylcholine hypoder- 
mically in the treatment of ozena is ad- 
vocated by Z. Cheridjian and T. 
Sciclounoff (Presse. med. 44:1290 
(Aug. 12) 1936). Nine cases so treated 
showed 5 recoveries, 3 improvements, 
and 1 failure. They believe that the 
artificial production of hypercalcium 
might facilitate or reinforce the action 
of the acetylcholine. 

CINCHOPHEN.— Poisoning. — 
W. L. Palmer and P. S. Woodall (J. A. 
M. A. 107:760 (Sept. 5) 1936) con- 
clude that there is no safe method for 
the administration of cinchophen. 

In the past 20 years there have been 
recorded 191 cases of cinchophen poison- 
ing including neo-cinchophen. Of these, 
88 ended fatally, a mortality rate of 46.3 
per cent. The actual incidence of this 
sequence is undoubtedly much higher 
than the published reports would in- 
dicate. Instances have been cited in 
which the long-continued use of cin- 
chophen has been without apparent harm 
until the sudden appearance of jaundice, 
followed by dramatic death. In some 
cases the administration of very small 
doses of the drug under careful observa- 
tion, with immediate withdrawal on the 
first evidence of toxicity, has neverthe- 
less proved fatal. 

M. W. Comfort (J.bid. 107 : 763 
(Sept. 5) 1936) believes that the danger 
of cinchophen poisoning is so real, that 
at the Mayo Clinic they consider the 
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drug should not be used when there is 
an effective substitute ; also surgical pro- 
cedures should be avoided. They use it 
only in the treatment of gout. He be- 
lieves the mortality and morbidity can 
be reduced by its discontinuance on the 
first manifestations of toxicity, and that 
the danger of the drug should be im- 
pressed on the patient who has recovered 
from cinchophen poisoning. 

GOI>-LIVER OIL.— TAerapeu- 

tics. — Cod-liver oil has been used for 
the treatment of various conditions, im- 
portant among them being injections. H. 
Lucke has recommended cod-liver oil 
ointment for minor surgery done by the 
general practitioner. The ointment is 
applied locally and the part is bandaged, 
the latter being changed every 48 hours. 

Steel has treated burns with cod-liver 
oil and claims splendid results. He uses 
lint heavily soaked in cod-liver oil ap- 
plied to the part and covered with a 
dressing which is left in place and re- 
soaked with cod-liver oil every 24 hours, 
the lint not being removed until after 
the 48-hour period. Cod-liver oil ap- 
plied locally hastens recovery and speed 
with which an indolent area is trans- 
formed into one of healthy granulation. 

COPPER. — Physiological A ction. 
— Copper was found to have a very 
definite influence on the carbohydrate 
metabolism by H. Schnetz (Ztschr. f. 
Klin. Med. 121:739 (Apr. 18) 1936). 
He observed that in normal persons 
epinephrine hyperglycemia as well as 
dextrose hyperglycemia could be in- 
hibited by the daily administration of 
20 mg. (% grain) of copper. The in- 
hibiting effect of copper in the induced 
hyperglycemias, as well as the anti- 
infectious, antianemic and roborating 
actions of copper, induced the author 
to try copper medication in several cases 
of severe diabetes mellitus. He found 


that with proper therapy the doses of 
insulin could be greatly reduced for 
the sugar content of the blood and urine 
decline, and the general condition was 
greatly improved under the influence of 
copper- The inhibited action of copper 
seems to influence only the increased 
sugar content, for the normal sugar 
content is neither increased nor reduced 
by copper medication. The author con- 
siders that individualization of the 
dosage is highly important in copper 
medication and hyperglycemia and that 
the action of copper is restricted to 
certain degrees of hyperglycemia. In 2 
cases, Schnetz found that insulin therapy 
could probably not be replaced by the 
copper treatment. 

DEXTROSE.— Therapeutics.— 

Method of treating ozena and atrophic 
rhinitis by local application of dextrose 
in chemically pure form is reported by 
F. Sturm (Arch. f. Ohren-, Nasen- u. 
Kehlkopfh. 140:20,7 (Jan. 3) (1936). 

For 2 or 3 treatments, the dextrose in 
powder form was instifflated into the 
nose ; the patient then applied dextrose- 
lanolin salve and occasionally insufflated 
the dextrose powder. Of 25 cases so 
treated, 12 were true ozena, ,7 of a severe 
type; 11 were cases of atrophic rhinitis 
without fetor ; and 2 rhinitis sicca. In 
most cases there was rapid improvement. 
All the patients with atrophic rhinitis 
were free from symptoms by using 1 
or 2 daily applications of the salve. All 
but one of the cases of ozena were 
definitely improved, and in this case the 
patient did not employ self -treatment 
constantly and thoroughly. In all other 
cases, the crusting and fetor were re- 
lieved. In some cases, the associated 
pharngitis was markedly relieved, al- 
though it persisted to some extent. Some 
patients reported relief of headache, but 
in no case was there improvement of 
the sense of smell, 
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DINITROPHENOL.— Poison- 
ing. — The harmful effects of dinitro- 
phenol continue to accumulate as shown 
in reports in the literature. Two addi- 
tional cases of granulopenia following 
the administration of dinitrophenol are 
recorded by S. W. Imerman and C. P. 
Imerman (J. A. M. A. 106: 1085 (Mar. 
28) 1936) which presented several un- 
usual features, i. e., anemia, throm- 
bocytopenia, purpura, and lung abscess. 
Dinitrophenol is unpredictably toxic in 
that persons with chronic rheumatism, 
tuberculosis, alcoholism, renal disorders, 
and hepatic disease seem to have a 
lessened resistance. 

The rapid development of cataract is 
another common complication, as in- 
vestigated by W. W. Boardman (Ihid. 
105: 108 (July 13) 1935) who reported 
6 cases. W. D. Horner, R. B. Jones 
and W. W. Boardman (Ibid.) reported 
3 cases ; 1 case was observed by J. M. 
Hitch and W. F. Schwartz (Ibid. 106 : 
2130 (June 20) 1936). 

The Government, through the Chief 
of the Federal Food and Drug Ad- 
ministration, has issued a warning 
against the use of dinitrophenol for re- 
ducing weight. This drug may produce 
acute poisoning, the symptoms of which 
are nausea, gastric and intestinal dis- 
tress, sweating, flushed skin, high fever, 
rapid breathing and muscular rigor, 
followed by death. The drug produces 
also agranulocytosis and damages the 
liver, kidneys, heart and sensory nerves. 
Some of the names under which it has 
been sold or is now being sold as re- 
ported by the Food and Drug Ad- 
ministration are as follows : Nitromet, 
dinitrolac, nitraphen, dinitrisco, formula 
281, dinitrose, nox-ben-ol, re-du, aldinol, 
dinitrenal, prescription No. 17, slim 
dinitrole, tabolin, and redusols. (H. E. 
Hill: J. Indiana M. A. 29:67 (Feb.) 
1936). 


ENDOCRINE THERAPY.— 

Probably no field of therapeutics has 
shown more striking advances than the 
field of endocrine therapy. Various 
preparations of the different endocrine 
glands have been made, some of which 
are satisfactory", with accurate chemical 
composition determined, while in others 
the claims are vague and indifferent as 
far as their chemical structure and 
therapeutic efficacy are concerned. A 
standardized pituitary preparation was 
used by Berman in the treatment of 
Simniond’s disease. This extract con- 
tained the growth hormone, and in a 
series of 24 patients showing malnutri- 
tion, who were sensitive to insulin and 
had a low blood sugar and blood nitro- 
gen, there was an average weight gain of 
approximately 32 pounds in 3 to 6 
months, with a corresponding improve- 
ment in general fatigability and asthemic 
state. 

The anterior pituitary-like hormone 
was used by Browne for treating 37 
cases of functional dysmenorrhea. The 
dosage was 0.5 c.c. (8 minims) daily 
for 5 days. Treatment was more effec- 
tive when begun about 2 weeks before 
the expected time of menstruation. 
Browne states that the results have been 
most promising. 

Novak has called attention to the 
error of feeding ovarian tablets by 
mouth for ovarian underfunction. He 
states that nearly all of the older prep- 
arations are entirely or almost entirely 
inert. To produce menstruation in the 
human females, 2 ovarian hormones are 
necessary, (1) that of the follicle and 
(2) that of the corpus luteum. They 
must be properly balanced in a quantita- 
tive way and must operate in a certain 
sequence to bring about changes in the 
uterus to produce menstruation. Ovar- 
ian therapy is merely a substitution 
therapy but in no way increases the 
ovarian function, and, moreover, evi- 
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dence suggests that extensive or pro- 
longed estrin therapy actually inhibits 
the activity of the anterior hypophysis 
on which gland depends the efficacy of 
the menstrual cycle. 

EPHEDRINE.— Untoward 
Effects . — A peculiar side reaction from 
the use of ephedrine was observed by 
J. J. Valentine and J. S. Fitzgerald (J. 
Urol. 34:314 (Oct.) 1935), vis., acute 
retention of urine. They report 3 cases 
in which an attempt was made to use 
it in the treatment of dribbling or weak 
sphincteric control. From these obser- 
vations, they believe that the retention 
occurs only in those patients who are 
developing prostatism, or are reaching 
the prostatic age. Red blood cells and 
albuminuria were present in all three 
cases and cleared on cessation of the 
drug. 

They conclude that ephedrine causes 
retention by producing a spasm of the 
internal sphincter which is greater than 
the voluntary control. 

EPINEPHRINE . — Physiological 
A ction . — ^The spasm of the cervix which 
occasionally results following the injec- 
tion of pituitary extract in the second 
stage of labor before the delivery of the 
placenta is believed by G. G. Copeland 
(Canad. M. A. J. 34:317 (Mar.) 1936) 
to be due to an idiosyncrasy. By the 
use of 5 mm. of epinephrine solution 
1 : 1000 in one case, the spasm began to 
relax in 3 minutes and in 5 minutes the 
cervix opened to the size of a fist and 
was soft in consistency. Manual ex- 
pression of the placenta was easily 
accomplished. 

ERGOT . — Preparations . — The new 
oxytocic principle of ergot has been 
named ergonovine by the Council of 
Pharmacy and Chemistry, to replace the 
various terms used amongst investi- 


gators, i. e., ergotamine (Dudley and 
Moore), ergotocin (Kharasch and Leg- 
ault) , ergobasine (Stoll and Burckhardt), 
and ergostetrine (Thompson). 

Ergonovine comes under the broad 
definition of an alkaloid. It differs 
chemically from the previously isolated 
alkaloids of ergot, in that it is not pre- 
cipitated by Meyers’ reagent in a dilu- 
tion higher than 1 : 6CMD0, while the 
other alkaloids are precipitated by that 
reagent in dilutions as high as 
1 : 2 , 000 , 000 . 

It is a colorless, crystalline material 
appreciably soluble in water, imparting 
to the latter a weak alkaline reaction. 
It may be crystallized in long, fine, 
needle-shaped forms from such solvents 
as chloroform, benzene and trichloro- 
ethylene. 

The empirical formula is C 19 H 23 - 
N 3 O 2 . Prolonged heating at a higher 
temperature inactivitates the material. 

The degradation of ergonovine has 
yielded lysergic acid, a basic hydrogen 
product as propanolamine. 

Ergonovine is a rather unstable sub- 
stance at high temperatures. At ordin- 
ary temperatures, the solution of the 
salts is relatively stable. It is assayed 
by the U. S. P. cock’s comb method and 
by the isolated uterine response. It has 
a stimulative reaction on the sympa- 
thetics. 

Ergonovine is effective by oral ad- 
ministration in small doses. When 
administered in doses of from 0.2 to 
0.4 mg. (Ysoo to Yiso grain) by mouth, 
it causes a typical ergot response in 6 
or 8 minutes. The uterus develops 
tonicity and following the initial tetany, 
which lasts 5 or 6 minutes, uterine 
motility is established, which becomes 
more vigorous in character as the uter- 
ine tone diminishes. Good uterine 
motility continues for at least 2 hours, 
so that frequent administration of the 
drug is not necessary. Intravenous ad- 
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ministration in doses of 0.2 mg. (%oo 
grain) produces an immediate response, 
particularly marked by the high degree 
of tone, which is of great importance 
in its therapeutic application. 

The drug does not affect the pulse, 
blood-pressure or urinary output. Its 
toxicity is extremely low and its cumula- 
tive action is likewise negligible, since 
prolonged administration in patients re- 
sulted in no signs of toxicity. Oral 
tablets can be kept indefinitely. The 
aqueous solution is as yet not sufficiently 
stable. The powder, therefore, is best 
dissolved in water just before it is to 
be administered intravenously. 

M. E. Davis, F. L. Adair and S. Pearl 
(J. A. M. A. 107:261 (July 25) 1936) 
observed the action of ergonovine in 
some 200 labors completed by post- 
partum hemorrhage with spectacular 
results. The uterus contracted firmly 
and remained so following the intra- 
venous administration of 0.2 mg. (%oo 
grain) of ergonovine. They believe that 
the use of oxytocic drugs in the puer- 
perium is of value in aiding involution, 
increasing uterine tone and motility. 
The uterine activity results in complete 
evacuation of the uterine cavity of its 
lochial secretions, a more rapid decrease 
in the size of the uterus and some limi- 
tation of the spread of infection if 
present. They gave ergonovine maleate 
from 0.2 to 0.4 mg. ()4oo to K 50 grain) 
3 times daily in cases presenting a post- 
partum hemorrhage, a difficult forceps, 
intrauterine manipulation, abnormal 
lochia, fever regardless of the cause, or 
delayed involution without cause. This 
therapy is continued for at least 3 days 
or as long as is necessary. If uterine 
contractions become too painful, the 
dose of ergonovine maleate is reduced 
or the drug omitted. 

The newly-recognized oxytocic prin- 
ciple of ergot has many advantages, ac- 
cording to J. L. Tuck (Am. J. Obst. 


and Gynec. 30:718 (Xov.) 1935), who 
found that the lochia is almost free from 
a bloody tinge after 3 or 4 days when 
the alkaloid has been used in the early 
pnerperinm. The theretical objection 
raised by many who have no practical 
experience is the danger of infection in 
the genital tract by the rectal administra- 
tion of the oxytocic. Among 240 patients 
receiving the drug orally, and hypo- 
dermically, the morbidity was 14 per 
cent. In 128 patients receiving the drug 
rectally, at delivery, the morbidity was 
9 per cent, (morbidity consisted of ele- 
vation of temperature of more than 100 ° 
F.). He concludes that the rectal route, 
when used properly, offers no more 
danger of infection in the mother than 
the oral and hypodermic routes. The 
results in 332 women were uniformly 
satisfying. Rectal administration is 
recommended, as the contractile response 
of the uterus is more rapid by from 1 
to 2 % minutes. 

ERGOTAMINE TARTRATE. 
— Untoward Effects. — Attention is 
called by W. M. Yater and J. A. Cahill 
(J. A. M. A. 106: 1625 (May 9) 1936) 
to the serious toxic disturbances result- 
ing from overdosage, first among which 
is gangrene of the extremities. The cause 
of the gangrene is occlusion of the 
medium sized and small arteries and 
arterioles by severe constriction and 
thrombosis. He advises against the use 
of the drug in cases of febrile puer- 
perium, and in cases of severe toxemia 
from any cause, or in patients who have 
presented evidence of vascular disease, 
functional or organic. 

At the present time, the use of the 
drug should probably be limited by the 
profession at large to appropriate ob- 
stetric and gynecologic conditions and to 
the relief of migraine. Toxic results are 
less liable to follow the oral administra- 
tion than the injection method. Care- 
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ful watch should be maintained for the 
appearance of any toxic symptoms, in- 
cluding signs of impaired circulation of 
the extremities. 

S. E. Gould, A. E. Price and H. I. 
Ginsberg (^Ibid. 106:1631 (May 9) 
1936) report a case of gangrene of both 
lower extremities followed by death after 
the injection of ergotamine tartrate. 

Therapeutics . — ^The reported use of 
ergotamine tartrate for the relief of 
migraine headache has appeared since 
1926 in the French and German litera- 
ture. Reports continue to accumulate, all 
of which give a high percentage of suc- 
cess. The treatment, however, remains 
empirical. It may be an effective means 
of aborting a headache but it is not to 
be considered a cure for migraine. A 
number of migrainous types of headache 
are not relieved by it. 

Lennox and von Storch used ergota- 
mine tartrate in 120 cases of chronic 
migraine and foxmd that the initial use 
of the drug gave prompt and complete 
relief from headache in 107 of the 
patients, or 89 per cent. When given 
by injection, relief was obtained in 90 
per cent, in 15 to 30 minutes ; when 
given by mouth, 82 per cent, obtained 
relief in 45 to 90 minutes. The drug is 
contraindicated in arterial disease, be- 
cause ergotamine tartrate raises the 
blood-pressure. Excessive and long- 
continued use carries the danger of 
ergotism. When nausea and vomiting 
occur, atropine sulphate, % 3 o grain 
(0.5 mg.) should be given. 

F. L. McNaughton (Canad. M. A. J. 
33 : 664 (Dec.) 1935) advises the use of 
0.5 mg. (1 c.c. ampoule) given sub- 
cutaneously or intramuscularly at the 
onset of an attack and repeated if neces- 
sary. Half of this dose is advised at the 
trial, as 0.25 mg. may be sufficient in 
some cases. Relief is felt in from 35 
to 90 minutes following subcutaneous 
injection. Daily use to prevent recur- 


rence of an attack is not advised. Un- 
pleasant symptoms are nausea, vomiting, 
muscle pains, and substernal sensation. 

W. G. Lennox, T. J. C. von Storch 
and P. Solomon (Am. J. M. Sc. 192: 57 
(July) 1936), who in 1935, reported 
90 per cent, favorable results in treating 
120 cases suffering from severe periodic 
headaches, administered the drug in the 
same manner to 46 persons who had 
nonmigrainous headaches. The head- 
aches of 15 of these 46 patients were 
relieved, 63 per cent, were unchanged 
and 22 per cent, became worse. 

The use of ergotamine tartrate in the 
treatment of 97 patients and 1042 epi- 
sodes in 89 cases were completely checked 
by M. E. O’Sullivan (J. A. M. A. 107: 
1208 (Oct. 10) 1936). It was found 
that the earlier the medication was given, 
the better was the result. Its subcutane- 
ous use will never fail to check an 
attack in a patient previously relieved if 
the dose is adequate. The minimum 
effective dose is directly proportional to 
the severity of the attack and when the 
patient anticipates a bad attack of 
migraine, a slightly larger dose should 
be given. A much larger dose is re- 
quired orally at times, 4 to 5 mg. (%e 
to Yxz grain). Relief of the attack is 
usually obtained in from 1 to 8 hours. 
Unf O'Ward effects of the drug may be 
relieved by the simultaneous administra- 
tion of YlOO grain (0.65 mg.) of atropine 
or calcium gluconate intravenously. 

S. S. Lichtman (^Ibid. 107 : 148 (July 
11) 1936) gives the following outline of 
dosage in cases for the relief of pruritus 
in jaundice and uremia. The first dose 
of 1 mg. (%5 grain) ) is given orally 
at night. If it is beneficial, the patient 
sleeps undisturbed by itching. Three 
doses are then given by mouth the 
following day. The drug is discontinued 
if no relief is obtained and if pains and 
paresthesias appear in the limbs. If 
partial relief is obtained, the drug is 
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continued for 3 more doses. Single 
doses may produce remarkable results. 
When ineffective, even larger and re- 
peated doses may fail to produce the 
desired therapeutic response. Standing 
orders should not be issued, but the dose 
given once or twice and continued only 
with strict supervision by the physician 
of the effects of the drug on the patient. 

ETHYLENE GLYGOL.—>ld- 
ministration . — Ethylene glycol-mag- 
nesium sulphate paste has been found 
by J. W. Hinton (Arch. Surg. 33:210 
(Aug.) 1936) to act more rapidly than 
magnesium sulphate or other ointments. 
It is more successful in arresting or 
localizing infections than other methods 
of treatment. It is made by mixing 
magnesium sulphate, 60 per cent., and 
ethylene glycol, 40 per cent., by volume. 
The ethylene glycol is brought to a boil 
and the magnesium sulphate slowly 
added to the glycol preparation and 
thoroughly stirred until the solution be- 
comes adherent to the stirring rod. It 
is then transferred to an electrical mixer 
and kept in constant motion for from 
20 to 25 minutes. The paste is then 
allowed to stand for 10 days before it is 
used. The preparation should be stirred 
daily for 5 minutes during this period. It 
is usually changed every 8 hours when 
treating severe cellulitis. 

The object in using this preparation 
is to have a medicament with hypertonic 
properties so that continuous osmosis 
will take place in the inflammatory area 
and by this means the infection will be 
localized and the edema relieved. The 
preparation has been used for 2 years 
in more than 100 inflammatory condi- 
tions from a simple furuncle to a severe 
cellulitis, with astounding results. 

GOLD. — Therapeutics . — Gold and 
sodium thiosulphate were used in 76 
cases of lupus erythematosus by C. S. 


Wright (Arch. Dermat. and Syph. 33: 
413 (Mar.) 1936) over a period of 10 
years. Twenty-eight cases were regarded 
as cured, 26 were almost cured or greatly 
improved, 13 were improved moderately, 
and 9 failed to respond favorably to the 
treatment. The amount of gold and 
sodium thiosulphate required for cure 
varied from a minimum of 12 mg. (2 
grains) in one patient to a maximum of 
2,750 mg. (40 grains) in another. 
Thirteen of the patients suffered a re- 
lapse of one type or another from the 
gold, the commonest of w'hich was a 
scarlatiniform dermatitis which occurred 
in 8 cases. The warning signs of in- 
tolerance should be watched for in 
order to prevent fatalities. All reports 
are in agreement on the toxicity of gold 
compounds. Nephritis with albuminuria, 
edema and sometimes raised blood urea 
may occur. Shock and collapse occur- 
ring immediately after an injection has 
been reported. Pyrexia has been noted 
more often by some observers than by 
others and is probably more frequent 
when an intravenous preparation is used. 
Stomatitis and diarrhea sometimes occur. 
S. J. Hartfall and H. G. Garland 
(Lancet 2:8 (July 6) 1935) report 

toxic reactions in 45 of their 100 cases. 
The most generalized pruritus occurred 
in 36 cases ; erythema developed in 28 
of these, and 4 went on to desquamma- 
tion. Diarrhea developed in 10 cases. 
Soreness of the mouth was complained 
of in 9 cases and 3 went on to ulceration. 
In 4 cases vomiting occurred within a 
few hours of the injection and in 1 
patient there was immediate nausea with- 
out vomiting. Isolated cases of hyper- 
keratosis of the soles, pustular dermatitis 
of the hands and feet, labial edema, 
herpes zoster, erythema nodosum, lichen 
planus and purpura were noted. Three 
of their patients died. 

There is a considerable amount of work 
indicating the therapeutic effectiveness of 
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gold salts in rheumatoid arthritis. The 
best preparation, mode of administration 
and dosage are not a matter of general 
agreement. The toxicity is marked. It 
seems that aurotherapy is promising in 
a restricted field when some of the 
doubtful factors become clear and the 
necessary precautions against toxic re- 
actions standardized. At the present time 
no one who is not thoroughly familiar 
with the indications and dangers should 
attempt its use. (Kditorial. J. A. M. A. 
105:2163 (Dec. 28) 1935). 

Harmful results following gold therapy 
w'ere reported by P. Ellman and J. S. 
Lawrence (Brit. M. J. 2:622 (Oct. 5) 
1935), who present a fatal case of hem- 
orrhagic purpura with agranulocytosis. 

E. Bernard and M. Morin (J. A. M. 
A. 107 : 49 (July 4) 1936) report a 
case of neurological disturbances, stoma- 
titis and psychic disturbances. Charles 
Flandin and his associates (Ibid.') re- 
port 2 cases of severe stomatitis. 

HISTAMINE.— Therapeutics. — 
Weissenbach and Perles (J. A. M. A. 
107 : 803 (Sept. 5) 1936) report on the 
use of histamine in the treatment of 
chronic rheumatism. If the histamine is 
injected intradermically instead of into 
the muscles, the pain of the latter 
method can be avoided. A solution con- 
taining 0.5 mg. (%2 grain) of histamine 
hydrochloride per c.c. is used for each 
sitting, the average dose injected being 
from 0.25 to 0.5 mg. (%5 to Ks grain), 
to which a local anesthetic (phenyl- 
propionate of para-amino-benzoilamino- 
ethanol) in the proportion of 0.5 mg. 
(M.2 grain) to the same amount of 
histamine is added. 

A special 1 c.c. syringe graduated in 
0.05 cm. and a very fine needle such as 
is used for intradermal reactions is 
essential for injection into the dermis 
of the region as close as possible to the 
seat of pain. A series of 2 to 10 injec- 


tions is given every day or every second 
day, according to the results obtained. 
The relief of pain is almost immediate 
and may be permanent after the first 
injection, but it may recur after an in- 
terval of from 6 to 18 hours. Repetition 
of the injections appears to have a 
cumulative efiect. The muscular con- 
tracture and functional disability dis- 
appear in direct proportion to that of the 
cessation of the pain. 

In 41 patients suffering from all types 
of acute rheumatism, but especially of 
the chronic form, the treatment has been 
successful after the first injection in 85 
per cent, of the cases. At times, painful 
contractures of several months’ and even 
years’ duration disappeared after 2 or 
3 treatments, often after a single 
treatment. 

HISTIDINE.— TAerapeutics.— 

Peptic Ulcer. — The use of histidine in 
the treatment of peptic ulcer is reported 
on by D. J. Sandweiss (J. A. M. A. 106: 
1452 (Apr. 25) 1936). He treated 67 
patients, some with diet-alkali regime 
and others with histidine. Of the patients 
treated with diet-alkali, 51 per cent, 
became symptom-free and 20., 7 per cent, 
were moderately improved (a total of 
71.7 per cent, of favorable responses). 

Of 17 patients treated with histidine 
after the diet-alkali management failed 
to produce remissions, 52.9 per cent, 
became symptom- free and 17.6 per cent, 
moderately improved (a total of 70.6 
per cent, of favorable responses). 

Of 9 patients treated with the diet- 
alkali after histidine failed to produce 
remissions, 42.8 per cent, became symp- 
tom-free and 28.6 per cent, moderately 
improved (a total of 71.4 per cent, 
favorable responses). 

By changing from one treatment to 
another and trying all means at hand 
to “tire out the ulcer,” 73.5 per cent, 
became symptom-free and 13.4 per cent. 
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moderately improved, a total of 86.5 per 
cent, of favorable responses. Of the 
9 patients not responding- to medical 
management, 4 had ulcer complications 
necessitating surgery and 5 had medical 
complications such as myocarditis, hyper- 
thyroidism or arteriosclerosis. 

Eighty-five per cent, of the patients 
treated with histidine, developed recur- 
rences of the ulcer symptoms within 6 
montlis after treatment. Only 31 per 
cent, with ulcer symptoms returned at 
the end of 6 months. 

If 5 or 6 (at the most, 8) consecutive 
daily histidine injections do not cause 
complete disappearance of all ulcer dis- 
comforts, the hope of producing a re- 
mission or of prolonging a symptom-free 
interval by further histidine injections is 
negligible. 

Of 24 patients checked by 8 x-ray 
examinations after histidine treatment, 
not one showed disappearance of the 
ulcer. 

Sandweiss believes that the results ob- 
tained do not warant routine injections 
of histidine in all ulcer patients, but that 
it is “extra artillery” in patients not 
responding to the diet-alkali-antispas- 
modic management. 

A report was prepared by K. A. 
Martin {Ibid. 106:1468 (Apr. 25) 
1936) for the Council of Pharmacy and 
Chemistry of the America Medical As- 
sociation after a comparison of 41 
selected patients with acute symptoms 
and radiological signs of active peptic 
ulcer who were treated with histidine 
hydrochloride. A crater was demon- 
strated radiographically in 30 of the 
41 patients. The immediate response 
to this therapy was fairly uniform and 
prompt, 30 patients being relieved of 
their symptoms at or before the conclu- 
sion of the treatment. Fourteen of the 
group showed radiological evidence of 
a healed ulcer, whereas 12 showed a 
crater still present. Eleven showed no 


improvement s^'mptoniaticalh’ or radio- 
graphicalh'. 

The period of observation varied from 
6 months to 1 year ; 32 patients have 
been under observ-ation for 10 months. 
Thirteen are still s 3 'mptom-free and 26 
have had one or more relapses. Of the 
12 who still showed a crater, onl^- 3 
have remained symptom-free, but of 14 
where no crater could be demonstrated 
after treatment, 10 have remained 
asymptomatic. 

A similar series of 40 patients were 
treated with the usual ambulatory diet- 
alkali ulcer regimes. At the end of the 
first 4 weeks of treatment, 31 were 
symptom-free. The period of observa- 
tion varied from 10 months to 1 year. 
Sixteen have remained symptom- free, 
whereas, 24 had one or more relapses. 
The symptomatic and radiological re- 
sponse in the histidine series was not 
quite as good as that in the diet-alkali 
regime series in either the initial or 
sustained effects. Symptomatic relief 
with persistent crater is almost equally 
common to the two groups, as is a 
relapse of symptoms. The clinical im- 
provement succeeding histidine hydro- 
chloride therapy in acute peptic ulcer 
appears to be symptomatic and transient. 

Chronicity and rhythmicity are char- 
acteristic features of the peptic ulcer. 
Histidine appears to have no effect other 
than to alter the rhythm slightly. It 
showed no effect on the hydrochloric acid 
secretion in their series. In the quantity 
used, it appeared to be harmless. 

D. Smith (Brit. M. J. 2:154 (July 
27) 1935) reports favorably on the use 
of histidine hydrochloride in a series of 
12 cases in which in a fair percentage 
the ulcers co-uld no longer be seen radio- 
logically after the course of treatments. 
He does not acclaim it as a certain cure 
for peptic ulcer, even of the simple lesser 
curvature type, but feels that the results 
reported definit^y prove it to be of value 
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in hastening the healing of such ulcers 
and justify further trial and study as 
to the nature of its action. 

J. T. Eads (Am. J. Digest., Dis. and 
Nutrition 2 : 426 (Sept.) 1935) reports 
35 cases treated with daily doses of 
histidine given intramuscularly with the 
following results ; 6 cases cured clinically 
and radiologically ; 9, amelioration of 
symptoms, x-ray findings unchanged ; 8, 
clinical improvement ; 12, unimproved ; 
3 cases later showed improvement when 
placed on a strict ulcer regime, although 
the regime had no previous effect. 

In a series of 73 cases, I. F. Volini and 
R. F. McLaughlin (Illinois. M. J. 69: 
39 (Jan.) 1936) submitted the follow- 
ing results : Immediate results were 
satisfactory in all except 11 cases. Six 
months after the treatment 4 of the 
patients had recurrences of the symp- 
toms. Fifty-eight were free from symp- 
toms. Twenty-seven of these showed 
complete disappearance of the x-ray 
signs of ulcer, while 10 showed improve- 
ment in the radiological signs and 21 
showed no change. The x-ray evidence 
of healing was more pronounced in the 
marginal and in the gastric ulcer cases 
than in the duodenal cases. 

INSULIN.— Therapeutics. — The 
treatment of diabetes with high carbo- 
hydrate diets and insulin is discussed 
by Joslin. The effectiveness of insulin 
increases as the carbohydrate is increased 
and the fat in the diet is decreased, as 
judged by the ratio of units of insulin 
to grams of carbohydrate utilized. The 
use of such diets overcomes hyper- 
cholesteremia. In the majority of patients, 
the levels of the blood sugar are re- 
duced after the administration of high 
carbohydrate diets and it is said that 
hyperinsulinism is less apt to develop. 

Insulin was employed by M. P. Chen, 
Y. L. Ch’eng and R. S. Lyman (J. 
Nerv. and Ment. Dis. 83 : 281 (Mar.) 


1936) as a substitute for morphine and 
other drug addiction. The method used 
was complete withdrawal of the drug 
for which insulin in high doses, was 
substituted with food and luminal as 
soon as the withdrawal symptoms ap- 
peared. The insulin was given in doses 
of 20 to 30 units every 3 hours. This 
high dosage of insulin was kept up for 
3 to 5 days. The insulin causes an 
intense craving for food and the patient 
is allowed to eat all that he desires. 
When food is thus freely permitted, a 
marked hypoglycemia does not develop; 
the lowest blood sugar found in the 
cases treated was 78 mg. Muscular 
spasms and twitching developed in a 
few cases, but these symptoms and 
many others suggesting hypoglycemia 
were promptly relieved by giving glucose 
or orange juice. In the more successful 
cases there is only a short period of 
irritative symptoms and then, follow- 
ing the taking of more food, there is a 
period of relaxation and gain of weight. 

The use of insulin in treating dys- 
menorrhea is suggested by A. Altschul 
(J. A. M. A. 106:1380 (Apr. 18) 
1936) . He found in a group of 12 
cases, all nulliparous, suffering from 
primary or essential dysmenorrhea, that 
10 received practically total relief from 
menstrual pain by using insulin from 
3 to 7 days before or during the period. 
Two patients were only partially relieved. 
Dosage varied from 7 to 15 units. 

PROTAMINE INSULINATE.— 
Therapeutics. — In treating diabetes, 
with insulin, the regulated continuous 
secretion from the normal pancreas into 
the portal vein is replaced by a few 
daily injections into the subcutaneous 
tissue. Serious disturbance is avoided 
only because the organism has other 
methods of regulating the blood sugar 
than to vary the rate of insulin secretion. 

H. C. Hagedom, B. Norman Jensen, 
N. B. Krarup and I. Woodstrup (J. A. 
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M. A. 106: 177 (Jan. 18) 1936) have 
been working in the Institute of Steno 
Memorial Hospital on a method to re- 
tard the rate of absorption to prevent 
the pronounced oscillations of the blood 
sugar and as a result introduced pro- 
tamine insulinate. 

Protamine is an amorphous basic sub- 
stance rich in nitrogen, found in the 
spermatic fluid of salmon. On decom- 
position, it yields arginine, lysin and 
histidine. The protamine insulate solu- 
tion is adjusted to the ^H of body fluids, 
whereby the protamine insulinate is pre- 
cipitated. Injected protamine insulinate 
being relatively insoluble, tends to be 
absorbed slowly and over a relatively 
longer period of time than ordinary 
insulinate, and due to its breaking down 
at a slower rate, the blood sugar lower- 
ing effect is increased considerably. 

H. F. Root, P. White, A. Marble and 
E. Stotz {Ibid. 106:180 (Jan. 18) 
1936), using Danish leo insulin of 40 
units strength, added to a given vial 
1 c.c. of a solution containing protamine 
and sodium phosphate. The vial is 
shaken before each injection of insulin. 
They used the drug in 15 patients who 
have been troubled to a greater or less 
degree with severe insulin reactions and 
have in general, confirmed the work of 
Hagedorn and his associates. This new 
preparation is still in the experimental 
stage and further work is necessary, 
both in insulin laboratories and in di- 
abetic clinics, to determine when and 
how and in which patients protamine 
insulinate or some related., product can 
best be used. It does not supplant ordi- 
nary insulin, as the two usually must 
be used in the same patient at different 
times of the day, and is of no special 
value in those cases now adequately 
treated with insulin. 

One patient observed by F. M. Allen 
•{Ibid. 107:430 (Aug. 8) 1936), who 
had been particularly difficult to control 


with insulin was treated with protamine 
insulinate. Preliminary studies of the 
blood sugar Avere made under direct 
observation and showed satisfactory 
delayed reduction with the protamine in- 
sulinate. A prolonged attempt was made 
to find any quantities or timing of doses 
that would control the sugar with 1, 
2 or 3 daily injections alone. This was 
unsuccessful. Combinations of old and 
new insulin doses were tried at various 
hours. The finding of a satisfactory 
combination seemed impossible and the 
use of protamine insulinate in this case 
had to be abandoned. Instead of a 
greater potency, there was found an 
inability to control the sugar more than 
with the former dose of insulin. In- 
stead of smoother blood curves, the 
fluctuations of hypoglycemia and hyper- 
glycemia were more violent than with 
the old insulin. Allen believes the 
present form of protamine insulinate is 
most fully adapted to the more moderate 
grades of diabetes. It has not settled 
the problem of the control of sugar in 
the most severe and difficult cases, in 
which the old insulin must be used either 
partially or wholly. 

The great fluctuations of blood sugar 
with the old insulin could mostly be 
prevented by proper timing and other 
simple devices. Likewise, the best re- 
sults will probably be obtained with the 
new insulin by adaptation to meet in- 
dividual needs. 

Crystalline insulin was studied by H. 
A Freund and S. Adler {Ibid. 107 : 573 
(Aug. 22) 1936) in a series of controlled 
experiments and they found that this 
compound had a similar action to pro- 
tamine insulin. It diminishes the fluctua- 
tions in the blood sugar levels and also 
decreases the severity and frequency of 
the hypoglycemia reactions commonly 
seen with the use of the standard in- 
sulin. Crystalline insulin is more rapid 
in onset of action and shorter in the 
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duration of its effect on the blood sugar 
level in contrast with the protamine 
insulin. Its action on the blood sugar 
level lasts for a period of from 9 to 
8 hours and returns slowly to its normal 
level. It is similar to standard insulin 
in that it is a stable compound and is 
dispensed in a single solution. 

Similar results were obtained by M. 
P. Mains and C. J. McMullen (^Ibid. 
107:959 (Sept. 19) 1936) in a series 
of 22 cases at the Cook County Hospital. 
Their supply was kept at room tempera- 
ture for 4 months with no decrease of 
potency. Over a period of 4 months, 
no untoward reaction either local or 
general was noted following the injec- 
tion of the product, nor was any increase 
of discomfort noted over that from 
regular insulin. 

IODINE.— tT-ntoward Effects.— 
Potassitim iodide is often automatically 
used in the treatment of lead poisoning. 
K. Fellinger (Med. Klin. 32:600 
(May) 1936) observed a number of 
patients so treated in whom symptoms, 
more or less severe, of hyperthyroidism 
developed. Symptoms such as profuse 
sweating, emaciation, nervousness, and 
mild tremor were ascribed by the patients 
and also by their physicians to the lead 
poisoning. However, as the symptoms 
were observed only in the cases of lead 
poisoning in which iodine therapy had 
been used, and since in the early cases 
they had a tendency to disappear after 
the medication was discontinued, it can- 
not be doubted that the symptoms were 
caused by the iodine. 

Younger patients are more apt to 
develop iodine hyperthyroidism but it is 
occasionally observed in older individuals. 
Potassium iodide, he believes, is best 
for the after treatment of lead poisoning 
in the so-called state of latency, since 
it aids in the mobilization and elimina- 
tion of the lead deposits in the organism. 


whereas in the earlier stages, it may even 
elicit colic, as it is now generally ac- 
cepted that the lead which circulates in 
the blood and not the lead which is 
deposited in the body causes the symp- 
toms. It is essential to keep the patient 
under strict supervision so long as he 
receives iodine therapy and as soon 
as tachycardia, sweating or emaciation 
develop, it should be broken off. 

IRON. — Therapeutics. — Time 
tested therapeutic methods are often 
forgotten as a result of modern scientific 
research. Ii'on salts have been used to 
a great extent intravenously in the 
management of secondary anemias. 

G. H. Whipple and F. S. Robscheit- 
Robbins (Am. J. M. Sc. 191 : 11 (Jan.) 
1936; and P F. Hahn and G. H. 
Whipple (Ihid. 191:24 (Jan.) 1936), 
in a series of experiments kept dogs 
anemic by repeated blood letting and 
measured the hemoglobin regenerating 
power of iron salts. They found that 
colloidal iron given intravenously in- 
duces quantitative new hemoglobin 
formation in the ratio of 3 mg. of iron 
to 1 gram of hemoglobin. Iron by mouth 
will produce an increase of hemoglobin 
contents of dogs’ blood at a slower rate 
than when given parenterally. They 
found that ferric, ferrous, and reduced 
iron all are equally effective in reliev- 
ing the anemia. Food iron is no more 
effective than simple metallic iron. The 
important factor was found to be not 
the kind of iron given, but the relative 
amount of the metal itself. 

With depletion of the iron reserves 
and on a diet poor in iron, there is no 
difficulty in maintaining the anemia. The 
iron stored in muscles is not lost dur- 
ing such emergency nor is its amount 
increased by iron feeding. Muscle iron, 
they believe, is of importance for the 
maintenance of the power of motion and 
that the animal might even die of par- 
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alysis if the functional ability of the 
heart were impaired by the loss of its 
iron content. Colloidal iron injected in- 
travenously in iron depleted animals is 
returned as iron hemoglobin. With liver 
feeding the amount of hemoglobin 
formation is increased in an amount 
greater than can be expected from its 
iron content alone. Castle found that 
the optional dose of iron by mouth for 
the production of new hemoglobin in 
anemic adults was 1 Gm. (15 grains) 
of metallic iron per day. Such a dose 
of the drug should result in new hemo- 
globin formation at the rate of 1 per cent, 
a day. Iron therapy should be continued 
for a long period in order to obtain 
satisfactory clinical results. The content 
of metallic iron in the preparation used 
must be borne in mind and enough of it 
prescribed to equal approximately 1.5 
Gm. (23 grains) of metallic iron daily. 

LIVER THERAPY.— Since the 
discovery by Whipple that liver is ef- 
fective in the treatment of anemia^ a 
great deal of work has been done in this 
field. There is no substitute for liver 
in the treatment of primary anemia. 
The technic of administration has been 
under consideration for some time. 

Vaughan has used liver in combina- 
tion with iron. As a matter of fact, liver 
in any form is effective. By mouth it 
may be administered only for short 
periods, due to the difficulties of ad- 
ministration ; the intramuscular route 
is probably superior. For patients in 
relapse, one dose of intramuscular ex- 
tract daily for 3 successive days, 
followed by a weekly injection until 
the remission is complete, is described 
and recommended by Wilkins. 

MAGNESIUM SULPHATE.— 
Thera pe utics . — Magnesium sulphate, 
h 3 q)odermically, was employed in whoop- 
ing coughj asthmatic bronchitis, and 


spasmodic cough of unknown etiolog\', 
with or without vomiting, in the treat- 
ment of 60 children bj’ A. \*. Freyere 
(Semanamed. 43: 537 (Aug. 20) 1936). 
One to two c.c. (16 to 32 minims) of a 
15 per cent, solution was used daily 
every second or third day, according to 
the seriousness of the disease. In all 
the patients so treated (except two 
suffering from asthmatic bronchitis) the 
treatment produced antispasmodic and 
sedative effects which lasted for 5 or 
6 days. The asthmatic cries and the 
whooping cough paroxysms and vomit- 
ing were controlled generally from the 
first injection. No patient showed signs 
of local or general intolerance and no 
complications set in. Contraindications 
are : cystitis, nephritis and meningitis. 
Respiratory paralysis would be the re- 
sult of an overdose of magnesium sul- 
phate and would require an immediate 
intravenous injection of calcium chlo- 
ride or a subcutaneous injection of 
atropine. 

MANDELIC ACID. — Thera- 
peutics. — The results of treatment of 
urinary infections with mandelic acid, as 
advocated by Rosenheim, are reported by 
D. M. Lyon and D. M. Dunlop (Brit. 
M. J. 2:1096 (Dec. 7) 1935). They 
used the sodium salt in a neutral mixture 
and ammonium chloride in doses suf- 
ficient to give a p'H. below 5.5. 

Out of 16 cases (10 of chronic types) , 
the urine was rendered sterile in all but 
three cases ; relapses occurred in 4 cases 
after treatment was discontinued, but in 
3 of these the relapse was successfully 
treated with mandelic acid. The authors 
advise that treatment should not be dis- 
continued immediately after the urine 
has become sterile. 

H. E. Holling and R. Platt (Lancet 
1 : 769 (Apr. 4) 1936) used sodium 
mandelate, 50 grains (3.2 Gm.) ; syrup 
of orange, 1 dram (4 c.c.) ; and enough 
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water to make 1 ounce (30 c.c.), given 
in water 4 times a day, preceded by a 
solution of ammonium chloidde, 30 
grains (2 Gm.) and 15 minims (1 c.c.) 
of liquid extract of licorice in enough 
water to make 1 ounce (30 c.c.). Water 
intake was limited to 2 pints (1000 c.c.) 
unless great thirst was complained of. 
The urine must attain a pH of 5.3 or 
less. In every uncomplicated case of 
acute or chronic pyelonephritis, the urine 
was rendered sterile by mandelic acid 
in 2 to 21 days. To obviate the un- 
pleasantness of two such mixtures, the 
authors found that 34 grains (2.2 Gm.) 
of ammonium mandelate, 4 times daily, 
produced a satisfactory urinary acidity, 
and that ammonium mandelate is a con- 
venient means of administering mandelic 
acid. Thus in the majority of cases, 
the use of ammonium chloride can be 
obviated. The dose of ammonium 
mandelate is probably the same as that 
of the sodium salt. 

MERCURY.— Poisoning. — With 
bichloride of mercury poisoning, it must 
be kept in mind that only about one-half 
of the patients who take bichloride de- 
velop symptoms of mercury poisoning, 
according to E. Hull and L. A. Monte 
(New Orleans M. and S. J. 88:455 
(Jan.) 1936). It is difficult to explain 
why certain persons who take bichloride 
develop no symptoms at all, while in 
others rapid fatal intoxication is pro- 
duced. Most of the cases of bichloride 
poisoning follow ingesting while oc- 
casionally it follows the use of bichloride 
douches or the insertion of a tablet into 
the vagina. Rarely, symptoms have de- 
veloped as the result of a bichloride bath 
or an enema containing the drug. Bi- 
chloride is much more toxic when ad- 
ministered by vagina than when taken 
by mouth, symptoms having been known 
to develop as early as an hour after the 
insertion of a tablet into the vagina. 


Prognosis . — Half of the individuals 
who take bichloride develop mercury 
poisoning and about half of these die, 
A study of the case records of about 
400 cases and observations of 150 cases 
by the authors, bring out the following 
points in the prognosis : 

1. It is very good if less than two 
tablets have been taken by mouth. 

2. Patients rarely succumb who have 
taken one tablet or less. 

3. Prognosis is more favorable if 
taken undissolved than if taken in a 
solution. 

4. It is more favorable if taken 
shortly after a meal than on an empty 
stomach. 

5. Early appearance of toxic signs 
give a poor prognosis. On the other 
hand, if no signs of poisoning appear 
for 48 hours after the poison has been 
taken, the out-look is very favorable. 

6. Patients rarely recover from severe 
shock, and the prognosis is also un- 
favorable if significant diminution in 
urinary output persists for more than 
2 or 3 days, particularly anuria lasting 
24 hours. 

7. If a total nonprotein nitrogen ex- 
ceeds 200 mg. per cent, or the creatinine 
5 mg., the outlook is almost hopeless. 
Eighty-five per cent, of the patients die 
with severe intoxications and in nearly 
all of these the intoxication is markedly 
severe within 2 days after the poison 
has been taken. 

Treatment . — In the treatment, the ad- 
ministration of milk or egg white as 
an emergency measure before the phy- 
sician arrives is to be recommended. 
Hull and Monte believe that the sulphur 
compounds are of little value and are 
at present continuing the use of sodium 
formaldehyde sulfoxylate. It too, is 
probably not of any value, and they be- 
lieve that it should not supplant prompt 
and thorough gastric lavage. 
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The following outline of treatment has 
been used for the past 4 years by Hull 
and Monte : 

1. Thorough gastric lavage. 

2. Measures to combat shock, if it is 
present. The use of morphine, the in- 
travenous administration of glucose and 
saline, and the use of external heat 
is indicated. If shock does not respond 
to these measures, acacia solution is 
given intravenously, or transfusions of 
citrated blood are given. If the patient 
is in shock when first seen, it is im- 
portant to delay lavage until measures 
have been taken to combat shock, for a 
patient in severe shock may die during 
an attempt at lavage. 

3. The early administration of large 
volumes of fluid, together with glucose 
and salt, by parenteral routes, in order 
to combat dehydration, acidosis, and 
chloride depletion. During the first two 
days of the intoxication, about 5000 
c.c. (5 quarts) of fluid are given daily. 
The intravenous drip is the most con- 
venient method of supplying fluid. 

4. Careful observation of the patient 
(which includes daily estimations of the 
total N. P. N. of the blood, blood chlo- 
ride, and plasma carbondioxide combin- 
ing power), and the treatment of symp- 
toms and obvious physiologic disturb- 
ances as they arise. Vomiting is treated 
by gentle gastric lavage and the use of 
sedatives, diarrhea by the use of irriga- 
tions of normal saline solution and 
the occasional use of mildly astringent 
enemata (such as 1 per cent, tannic 
acid) ; abdominal distention by the same 
methods used by the surgeon in the 
treatment of adynamic ileus. Should the 
blood chloride remain below normal, 2 
per cent, saline is substituted for nonnal 
saline ; if the plasma CO 2 combining 
power falls below 40 volumes per cent, 
sodium ' bicarbonate is given intra- 
venously. In the writers’ experience, 
500 c.c. (1 pint) of 5 per cent, bicar- 


bonate solution raises the CO^ com- 
binating power about S volumes per cent, 
in most patients. Transfusions are 
given if profuse hemorrhage from the 
bowel occurs. 

The greatest single problem is the 
decision as to how much fluid to give 
patients who are secreting very little 
urine or none at all. At present, the 
writers feel that in the absence of edema, 
about 3000 c.c. (3 quarts) of fluid 
should be given daily above the amoimt 
lost in the stools and vomitus (approxi- 
mately the amount required by a normal 
person), and that salt should be given 
with the fluid if the blood chloride is 
below normal. If any edema at all ap- 
pears, the amount of fluid is reduced 
to about 1800 c.c. (1% quarts) daily 
(the amount lost through the sldn and 
lungs in a normal person) and the use 
of salt is discontinued. In the presence 
of vomiting and tympanites all of the 
fluid is given by parenteral routes ; if 
the abdomen is flat and no nausea is 
present, most of the fluid is given by 
mouth. 

Between July, 1932, and April, 1934, 
33 patients who had taken bichloride 
of mercury were treated by this method. 
There were 4 deaths, a mortality of 9 
per cent. However, only 10 of these 
patients, 30 per cent., developed any 
signs of mercury poisoning at all. This 
low incidence of toxicity certainly can- 
not be due to the treatment employed, 
for there is no reason to believe that 
this method of therapy can possibly pre- 
vent the occurrence of toxic symptoms 
if sufficient mercury is absorbed. They 
have no statistics, therefore, to prove 
that the method they have outlined is 
better than any other method of treat- 
ment, but simply present it as a logical 
plan, considering what is known about 
the ■ disturbed physiology in mercury 
intoxication. 
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NEOARSPHENAMINE.— I7u- 
toward Effects . — Ten per cent, of the 
syphilitic patients treated at the Batavia 
Hospital suffered from sensitivity to 
neoarsphenamine, according to P. J. van 
Putte, (Nederl. tijdschr. v. geneesk. 80: 
2103 (May 16) 1936). 

The third injection offers the greatest 
possibility for anaphylactic disturbances. 
The fatal accidents and the grave dis- 
orders have always occurred in cases in 
which 0.3 or 0.45 Gm. (5 or 7% grains) 
was given at the first injection and 0.6 
Gm. (10 grains) at the second or third. 
By administering systematically 0.075 
Gm. (1^4 grains) 0.15 Gm. (2^4 g^^ains) 
0.3 Gm. (5 grains) and 0.45 Gm. (7^ 
grains) for the first 4 injections at 4- 
day intervals, he has not had any fatali- 
ties among 3000 patients and the treat- 
ment from then on was continued with 
injection of 0.6 Gm. (10 grains) every 
5 or 6 days, until 5 Gm. (1% drams) 
of the drug was given. 

An injection of an oily suspension of 
bismuth hydroxide containing 0.1 Gm. 
( 1% grains) of metallic bismuth was 
allowed regularly between neoarsphen- 
amine injections. In serum-negative 
primary syphilis, 2 of these treatments 
were given with rest intervals of 1 
month and in serum-positive primary 
syphilis, in primary and in secondary 
syphilis, 3 of the treatments with an 
interval of rest between 6 weeks of the 
second and third. All the patients have 
been clinically cured and the Wassermann 
reaction of the spinal fluid and blood 
have remained negative. 

NICOTINE. — Poisoning. — Treat- 
ment . — Nicotine poisoning is relatively 
rare, but it is a potential menace in 
tobacco factories, especially those which 
manufacture nicotine products. 

The fact that an individual poisoned 
with nicotine is rarely seen by the phys- 
ician in time to institute treatment is not 


a sufficient reason for a lack of knowl- 
edge as to what may be done to save 
life when the opportunity is at hand. 

A. Esser and A. Kuhn state that 
there is an increasing number of nicotine 
poisoning cases in recent years, F. E. 
Franke and J. E. Thomas (J. A. M. A. 
106:507 (Feb. 15) 1936) report 4 

cases in a period of 10 years in the city 
of St. Louis and suggest that in the 
treatment of nicotine poisoning, arti- 
ficial respiration should be started 
before the circulation has failed and 
continued until the muscular paralysis 
has disappeared, due to the fact that 
artificial respiration in keeping animals 
alive after the administration of what 
would ordinarily be a fatal dose of nico- 
tine is a common laboratory procedure. 

Acording to the literature, it has been 
used in but 3 cases of reported poisoning 
in human beings. One was followed by 
recovery and in the other two, life was 
evidently prolonged. They believe also 
that there may be considerable hope of 
restoring the circulation soon after it has 
failed by injection of epinephrine into 
the left ventricle and indirect massage 
of the heart through the chest wall. 

The circulatory failure that follows 
nicotine in dogs is not necessarily perm- 
anent, but is recovered from promptly 
if the heart can be started and artificial 
respiration maintained. 

The authors recommend prolonged 
artificial respiration and when the 
heart has stopped, intracardiac injec- 
tions of epinephrine will be helpful 
in cases of acute nicotine poisoning. 

NO VOGAINE.— Therapeutics. — 
The novocaine pack is recommended as 
therapy in the treatment of fresh ac- 
cidental wounds by M. Fritz and E. 
Tanner (New York State J. Med. 35: 
1217 (Dec. 1) 1935). Cleansing small 
wounds and suturing them is usually 
undertaken without anesthesia, since the 
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pain, although severe, is of such short 
duration that it can be borne. 

Strips of gauze are laid in the wound 
and a 1 per cent, solution of novocaine 
is allowed to remain in place for 5 to 8 
minutes, or 5 per cent, in 5 minutes for 
the cleansing and suturing of wounds 
without pain. The only contraindication 
is the fresh bleeding wound, in which it 
can be used after hemorrhage has ceased 
or can be controlled. The area of effec- 
tive anesthesia was found to extend 
about 1 cm. beyond the wound edges. 

The efficiency of novocaine in the 
treatment of simple sprains was reported 
on by R. Leriche ( Presse Med. 40 : 280 
(Feb. 20) 1932) and W. K. Jennings, 
(Illinois M. J. 69:538 (June) 1936), 
who found considerable relief in a very 
short period of time, except in one case 
in which fracture was demonstrated. 

It must be emphasized that this form 
of treatment is only suitable for simple 
sprains. Joint sprains and sprains with 
considerable ecchymosis contraindicate 
its use. He believes that an important 
adjunct to the injection treatment is a 
valgus or varus pad, placed in the 
heel of the shoe to relax the traumatized 
ligament. 

OXYGEN THERAPY. — The 
Committee on Public Health Relations of 
the New Yoi'k Academy of Medicine 
was requested to prepare a memorandum 
with information concerning the adminis- 
tration of oxygen. The need for this, 
according to the request, arises from 
the fact that there are on the market 
oxygen tents which are not only in- 
adequate, but may be a source of actual 
danger to the- patient. Acting upon the 
recommendations of a subcommittee 
which was asked to investigate this re- 
quest, the Committee on Public Health 
Relations has prepared the following 
report for publication (New York State 
J. Med. 36:828 (May 15) 1936) which 


it is hofjed will be of aid to physicians 
and hospital superintendents finding it 
necessary to use oxygen therapy. Evi- 
dence has come to hand which indicates 
that oxygen therapy is frequently ad- 
ministered in a wasteful and ineffective 
manner, not only in private practice, 
but also in the wards of the hospitals. 
Like all other effective agencies in the 
treatment of disease, if improperly 
handled, because of lack of care or proper 
equipment, this therapy may not achieve 
the beneficial effects which may reason- 
ably be expected from it. 

The purpose of oxygen therapy is to 
overcome oxygen want, due to some 
interference with proper oxygenation of 
the blood, as in pneumonia, coronary 
thrombosis, congestive heart faihire, 
emphysema, or atelectasis. In the 
presence of fever, the metabolism is in- 
creased and the oxygen want is thereby 
increased. If the patient is to be bene- 
fited, the amount and concentration of 
the oxygen employed must be sufficient 
to compensate for the impairment in the 
oxygen exchange. It is important that 
the physician prescribe definitely the 
concentration of oxygen to be breathed 
by the patient, just as he prescribes the 
dose of drugs. 

Concentration . — The optimum range 
of oxygen concentration will vary in 
different patients. In some cases 30 per 
cent, will be adequate to correct defici- 
ency ; in other instances, as high as 70 
per cent, may be required. Continuous 
use of pure oxygen is harmful, but for 
periods not exceeding 8 hours of the 
24, a concentration as high as 90 per 
cent, has been found safe. In many cases 
45 to 50 per cent, is the most desirable 
concentration. 

A 35 per cent, concentration of oxygen 
in the alveolar air may be achieved by 
means of a forked nasal tube inhaler or 
a simple nasal catheter and an oxygen 
flow of 5 liters per minute. By increas- 
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ing the flow, even higher concentrations 
may be obtained. The administration of 
concentrations between SO and 70 per 
cent, is in most instances more satis- 
factorily obtained by the employment of 
an oxygen tent. The tent also permits 
air conditioning. 

Testing Tent Periodically . — If the 
tent is to fulfill its purpose, it must be 
able to maintain the desired oxygen con- 
centration. The possibility of leaks de- 
veloping in the unit is so great that no 
tent should ever be used unless its 
oxygen content is tested at least 2 or 
3 times a day and the results of the test 
recorded. The testing is so simple and 
yet so essential that no physician should 
ever employ a tent in his private or 
hospital practice unless provision is made 
for periodic testing of the oxygen con- 
centration. This test should not be 
made immediately after filling the tent 
with oxygen. If the circulation is 
directly through the ice, it takes an 
hour for the concentration of oxygen 
to be restored to its former height, un- 
less after opening the icebox the flow 
rate of oxygen is increased temporarily. 
The blower should be stopped when ice 
is added or inspected. 

Oxygen Tent Therapy £ot Adults. 
— In addition to the provision of a pre- 
scribed and tested oxygen concentration, 
3 other important conditions must be 
met : ( 1 ) For adults a tent should have 
a capacity of at least 8 cubic feet. (2) 
The temperature inside the tent should 
be maintainable at the desired tempera- 
ture by means of a cooling dvice. In 
most patients with fever, a tempera- 
ture between 58° and 69° F. (14.4° and 
20.5° C.) is preferred in winter and 
slightly higher temperature in summer. 
Higher temperatures are often desirable 
for older people and infants. (3) The 
relative humidity should be maintained 
between 40 and 60 per cent. When tents 
are ventilated by a motor blower circula- 


tion which passes the air over a cooling 
medium, such as ice, the humidity will 
usually be within this range. If the 
temperature and humidity are not main- 
tained at these comfort levels, the patient 
will be distressed and the tent will do 
much more harm than good. The nurse 
should be instructed to observe and 
record the temperature within the tent 
throughout the day and night, or the 
temperature and humidity may be re- 
corded by an automatic recording device. 
If the temperature goes above 70° F. 
(21.1° C.), it generally indicates that 
there is inadequate cooling and frequently 
inadequate removal of moisture. This 
may be due to inadequate circulation of 
air or provision for cooling. 

The carbon dioxide content should 
not be more than 1.2 per cent. If a 
minimum flow of 8 liters of oxygen per 
minute and an oxygen concentration of 
50 per cent, is maintained, harmful 
accumulations of carbon dioxide within 
the tent will not take place even in the 
absence of soda lime. If lesser rates of 
oxygen flow and higher concentrations 
of oxygen are maintained, especially for 
adults with fever, soda lime should be 
used. Because there is no valid indica- 
tion for continuous stimulation of the 
respiratory center, mixtures of carbon 
dioxide and oxygen are not required for 
most illnesses. For short periods, such 
stimulation may be of value in such 
conditions as carbon monoxide poison- 
ing, drowning, electrical shock, atelec- 
tasis of the newborn, and when there is 
shallow breathing. 

Tents which are not equipped with 
a satisfactory method for cooling and 
drying the air may be detrimental to the 
patient and may cause death by heat 
stroke. No close canopy should be put 
over a patient’s head unless it is equipped 
with a cooling and dehumidifying ap- 
paratus. Tents without blowers are 
usually unsatisfactory in this climate. 
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Oxygen Tent Therapy for Infants. 
— The same general principles apply to 
tents for infants, except that higher 
temperatures, and in some instances, 
higher humidities should be prescribed 
for very small infants. Smaller tents 
may be used. It is dangerous to de- 
prive infants of heat by rapidly circulat- 
ing cool air over them. A tent with an 
aperture at the top, and to which the 
oxygen is admitted at the base, may be 
used, provided it is not placed near an 
open window or door, where air currents 
may draw out the accumulated oxygen. 
The oxygen concentration should be 
tested and recorded. An umbrella or 
canopy tent without an air conditioner 
may be used for infants under two 
months of age, since such infants pro- 
duce insufficient heat, water or CO 2 
to permit harmful accumulation of these 
metabolites. 

Sterilization of Tents. — All tents 
should be sterilized after each use by 
scrubbing inside as well as outside with 
soap and water. The tents should there- 
fore be made of double-faced material. 
After scrubbing, the tent should be 
dipped in a solution of 1 to 10,000 of 
bichloride of mercury for 5 minutes. 
To prevent incrustation, the tent should 
be washed down with water after im- 
mersion in the bichloride of mercury. 
In hospital practice an alternate method 
would be the dipping of the tent in a 
70 per cent, solution of ethyl alcohol 
for 5 minutes. 

Fire Hazards. — 1. All tents should 
be conspicuously stamped “No Flames, 
No Sparks, Danger.” 

2. Oxygen gauges should be con- 
spicuously labeled “Danger, Do Not 
Oil.” 

3. For the windpw of the tent, only 
cellulose acetate or other noninflammable 
material may be employed. Cellulose 
nitrate or celluloid should never be used. 


because the^' are extremely inflammable 
and form dangerous fumes. 

Nasal Catheter or Nasal Tube Ad- 
ministration. — There are several effec- 
tive methods of administering oxygen 
through the nose, employing a nasal 
catheter or nasal tube inhaler with a 
calibrated gauge to fit on a high pres- 
sure tank. The oxygen must be passed 
through at least 3 inches of water to 
prevent drying the mucous membrane ; 

1. A metal nasal tube inhaler with 
soft rubber tips which just enters each 
nostril may be employed. 

2. A nasal catheter may be inserted 
into the nostril for a distance of ap- 
proximately 3 inches, i. e., up to but not 
touching the posterior wall of the naso- 
pharynx. Five liters of oxygen generally 
provide 35 per cent, oxygen in the in- 
spired air. A single catheter may be 
changed from one nostril to the other if 
irritation should occur. With a double 
nasal catheter a slightly increased oxygen 
concentration is obtained at the same 
rate of flow. The terminal 1 inch of the 
catheter should be perforated with 4 
holes, in order to prevent a stream of 
oxygen impinging on one localized area 
of mucous membrane. The size of the 
catheter may be a No. 12 French or a 
somewhat larger calibre if it does not 
occlude the nasal passage completely. 

3. The catheter may be employed in 
tlae oropharynx opposite the uvula. 
When it is used in this position caution 
must be exercised lest oxygen be passed 
into the stomach. The catheter should 
not be placed lower than the uvula. The 
throat should be sprayed every 8 to 12 
hours to prevent drying. 

Whereas 4 or 5 liters per minute of 
oxygen is generally used with the nasal 
catheter or nasal tube inhaler, higher 
rates of flow up to 12 liters per minute 
may be employed if no sensation of dis- 
comfort is produced. With the higher 
rates of flow, larger catheters are re- 
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quired. When catheters are employed, 
it is important to make additional holes 
in the terminal 1 inch. 

Oxygen Regulator and Gauge . — 
Oxygen should be employed in high 
pressure tanks containing 220 cubic feet 
or 6000 liters. There is only one kind 
of oxygen — industrial oxygen. There is 
no special medical oxygen. 

The flow regulator should have 2 
gauges, one to indicate the amount of 
oxygen in the cylinder, and the other to 
indicate the rate of flow in liters per 
minute. A variable orifice or float gauge 
indicates the amount of oxygen actually 
flowing and is accordingly to be pre- 
ferred to a dial gauge, which records 
the pressure against a fixed orifice as 
liters per minute. The latter type does 
not indicate that the oxygen flow may 
have stopped or has been diminished. 
Bourdon tube type gauges, as well as 
the pitot tube type gauges, should be 
tested from time to time by measuring 
the rate at which the spirometer of a 
metabolism apparatus is filled at standard 
pressure and temperature. 

Conclusions. — This statement em- 
phasizes : 

1. The effectiveness of the nasal in- 
haler or nasal catheter. 

2. The value of a tent for administer- 
ing high concentrations of oxygen. 

3. The desirability of prescription by 
the physician of the concentration of 
oxygen in the oxygen tent. 

4. The necessity for repeatedly test- 
ing and recording the oxygen concentra- 
tion within the tent. 

5. The necessity for observing the 
temperature and humidity constantly 
while the tent is in use. 

6. The danger to life involved in 
employing a tent in which an optimum 
oxygen concentration is not maintained 
and in which the temperature and 
humidity are not observed and controlled, 


PAPAVERINE.— Therapeutics. 
— Papaverine, an alkaloid of the opium 
group, was first advocated for the relief 
of smooth muscle spasm by Pal, of 
Vienna. He stated that the drug re- 
laxes smooth muscle without paralyzing 
it and recommended it in hypertension, 
angina pectoris, and for the abortion of 
uremic crises. 

W. Denk (Miinchen. med. Wchnschr. 
81:437 (Mar. 23) 1934) suggested the 
treatment of acute occlusion with intra- 
venous doses of papaverine and stated 
that the results in 10 cases were equal 
to those obtained by embolectomy. 

G. deTakats ( J. A. M. A. 106 : 1003 
(Mar. 21) 1936) reports on the use 
of papaverine to overcome the initial 
spasm accompanying an acute vascular 
occlusion and that it may be relieved. 
In a case of pulmonary embolism, it 
seemed to act as a life-saving measure 
and in the case of peripheral occlusion it 
was possible to follow the marked sub- 
jective and objective improvement step 
by step following the early intravenous 
administration of papaverine. If prompt 
collateral circulation does not soon de- 
velop, embolectomy should be employed. 

The injections seem to be a harmless 
procedure and may actually tide the limb 
over a critical period or enable the 
surgeon to operate at a time when with- 
out the papaverine, the limb would have 
been frankly gangrenous. If it is to be 
of any value, it must be given as soon 
as the diagnosis is made. Papaverine 
may be kept on hand in capsules con- 
taining grain (0.03 Gm.) and may be 
readily dissolved in a 1 c.c. (16 minims) 
ampoule of physiologic solution of sodium 
chloride. Slow injection is advisable. 
The drug should be given in the first 
6 hours, combined with controlled heat, 
and intermittent negative pressure. 

PARA-AMINO-BENZENE-SUL- 
PHONAMIDE AND ITS DERIV- 
ATIVES PRONTOSIL AND 
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PRONTOSIL SOLUBLE.— TAera- 
peutics. — The bactericidal properties 
of para-sulphonamide-benzene-azo com- 
pounds were called attention to in 1919 
by Heidelberger and Jacobs, of the 
Rockefeller Institute, but it was not un- 
til 1935 that G. Domagk (Deutsche med. 
Wchnschr. 61:250 (Feb. 15) 1935), 
after receiving the hydrochloride of 4'- 
sulphamido-2 : 4-diaminoazobenzol which 
had been synthesized by Nietzsch and 
Klarer, demonstrated its therapeutic ac- 
tivity as the result of experimental 
studies with mice. 

C. Levaditi and A. Vaisman (Compt. 
rend. Acad. d. Sc. 200: 1694 (May 13) 
1935) obtained results similar to those 
of Domagk and in their latest experi- 
ments claim that in the subcutaneous 
administration of a large dose of pron- 
tosil in suspension, mice are frequently 
protected against a fatal dose of strep- 
tococcal culture injected 5 to 10 days 
later. The clinical reports from Ger- 
many are favorable to the conquering of 
hemolytic streptococci infections in ery- 
sipelas, puerperal fever, etc., E. Anselm 
(Deutsche med. Wchnschr. 61:264 
(Feb. 15) 1935) and H. Schranz 

(Mitnchen. med. Wchnschr. 82:419 
(Mar. 14) 1935) showing it to be well 
tolerated. 

L. Colebrook and M. Kenny (Lancet 
1 : 1279 (June 6) 1936) used the drug 
in treatment of 38 cases of puerperal 
fevers infected with the hemolytic 
streptococcus. It was given by mouth 


plus the intravenous or intramuscular 
dose of prontosil. They believe that the 
drug exercised a definitely beneficial 
effect manifested by a prompt fall in 
the temperature, a remission of symp- 
toms, and a reduction in the case mor- 
talities in their series of cases to 8 per 
cent., as compared with a former series 
showing 36 per cent, mortality. 

G. A. H. Buttle, W. H. Gray and 
D. Stephenson (Lancet 1 : 1286 (June 
6) 1936) demonstrated that P-amino- 
benzene-sulphonamide, commonly known 
as "'prontylin/^ will protect mice against 
streptococcic infection. They tested the 
effect of the drug with 6 definite strains 
of virulent streptococci and found that 
there was a definite difference in the 
duration and the number of survivals 
between untreated and treated mice and 
considerable difference in the protection 
against different strains and the optimal 
dose of the drug. However, protection 
can be obtained against streptococci be- 
longing to different series. They found 
that prontylin has the same therapeutic 
activity as prontosil but is less toxic 
when given by mouth. The chemical 
structure of prontosil as given by Cole- 
brook is shown below. 

Disodium salt of 4' - sulphamido - 
phenyl - 2 - azo - 7 - acetylamino - 1 - 
hydroxy - naphthalene - 3, 6 - disulphonic 
acid. 

L. Colebrook and M. Kenny (Lancet 
2: 1319 (Dec. 5) 1936) report on 26 
additional cases treated by prontosil by 
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Hydrochloride of 4'"“Sulpliamido-"2 : 4— diamino- 
azobenzene. Solubility slight to 0,25 per cent. 
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Chemical formula of prontosil soluble. 
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Chemical formula of prontylin — 
para- amino -benzene-sulphonamide. 


Chemical structure of para-amino- 
benzene-sulphonamide and its 
derivatives. 
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injections are given at intervals of 4 
hours the first day after operation. The 
last dose is followed immediately by a 
low soapsuds enema. This technic has 
proved effective in preventing post- 
operative intestinal atony. Most gratify- 
ing to the patient and the nurse, as well 
as the surgeon, is the elimination of re- 
peated high compound enemas for the 
relief of this painful and annoying con- 
dition. With this method of administer- 
ing the prophylactic, peristalsis has been 
established within 24 hours after opera- 
tion, w’hereas prior to its use in ab- 
dominal cases, this did not occur until 
after a period of 48 hours and in some 
cases after 72 hours. Its use has not 
been attended by any untoward effects 
by way of systemic or local reaction, 
the blood-pressure is not affected, and 
cardiac action is not interrupted in any 
way. 

SALIGYLA.TES. — Poisoning . — 
Diagnosis. — Salicylate poisoning seems 
to be a clear clinical entity, but one that 
may be confused with diabetic or renal 
acidosis. Such a case of poisoning is 
reported by B. D. Bowen, J. F. Roufa 
and O. W. Clinger ( J. A. M. A. 107 : 
276 (July 25) 1936) and also a case 
reported by Labbe and his associates 
(Jhid. 106: 55 (Jan. 4) 1936) in which 
daily doses of 12 Gni. (3 drams) of 
sodium salicylate without sodium bicar- 
bonate had been given and was followed 
by a brief period of delirium and rest- 
lessness, when the patient became co- 
matose. Respiration was rapid, deep 
and noisy. Dyspnea appeared to be from 
central irritation rather than an acidosis. 
The blood sugar was normal and the 
alkali reserve was piarkedly decreased : 
18 volume per cent, of carbon dioxide ; 
the />H of the urine was 7.2. Under 
the administration of sodium bicar- 
bonate given intravenously, the alkali 


reserve rose and complete recovery from 
the acidosis ensued. The finding of the 
violet color reaction in the spinal fluid 
with ferric chloride may, however, be 
a differential diagnostic procedure. 

SODIUM BENZOATE.— Thera- 
peutics. — Administered intravenously, 
this drug is believed by L, Goldkorn 
(Presse nied. 43; 2094 (Dec. 21) 1935) 
to have a definite affinity for pulmonary 
tissue. Patients have noticed a feeling of 
heat in the chest and head and an agree- 
able odor which comes on suddenly. As 
a result of 2200 intravenous injections 
he feels that the optimum drying and 
anti-exudation dose corresponds exactly 
to the dose that produces the afore- 
mentioned symptoms. The smallest dose 
for pulmonary abscess is 20 c.c. (5 
drams) of a 20 per cent, solution daily. 
When symptoms of saturation are not 
produced by this dose, larger doses are 
indicated. The technic of injection is 
emphasized. It must be given very 
slowly and 5 minutes’ time should elapse 
in the administration of 20 c.c. The 
solution should be made fresh each time 
with a chemically pure preparation. The 
injections are given daily and in acute 
cases, 15 injections are usually sufficient; 
in chronic cases, 36 are necessary. The 
injections are continued, however, until 
the clinical and x-ray signs have entirely 
disappeared. 

SODIUM CHLORIDE.— Thera- 
peutics. — The method of treatment 
termed rechloridation^ to combat post- 
operative complications, was reported by 
Max Levy, of Paris, in a meeting of 
the Academie de medecine (J. A. M. A. 
106:2080 (June 13) 1936), who cited 
some remarkable results from the intra- 
venous administration of 4 per cent, 
solution of sodium chloride. He stated 
that there are many deaths following 
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operations which are difficult to explain 
if the more common complications are 
excluded. Recent studies have revealed 
the existence of a postoperative toxemia 
which may not only be checked in its 
incipient stages, but the development of 
which may be prevented by the adminis- 
tration of sodium chloride solution in 
high concentration. In its mildest form, 
such a toxemia presents itself in the first 
few days following operation as a feel- 
ing of exhaustion, slight evidences of 
intestinal paresis, decreased urinary out- 
put and lowered blood-pressure. If the 
symptoms increase, the malaise and 
weakness become more marked, the 
tongue is dry, the blood-pressure is 
lowered, the pulse increased in rapidity, 
hiccup appears, and the oliguria may 
progress to almost complete anuria. 

The hypochloremia does not express 
itself by any important sign clinically. 
Following operation a patient may pre- 
sent a marked hypochloremia and yet 
seem to be making an uneventful re- 
covery. The increase in residual nitrogen 
seems to dominate the time of appear- 
ance and degree of severity of the symp- 
toms of toxemia. In those presenting 
the above symptoms, analysis of the blood 
and urine should be made immediately. 
The blood examination must include per- 
centage of urea, plasma and globular 
chloride content and glycemia. The urine 
examination embraces percentage of 
urea, chlorides and acetone. All the 
results can be obtained within 2 hours. 
The marked decrease or complete dis- 
appearance of chlorides in the urine gives 
the best idea of the degree to which 
chlorides have been withdrawn from 
the blood and tissues to be lodged in the 
operative zone. Treatment should be 
begun by the administration very slowly 
of 20 c.c. (5 drams) of a 4 per cent, 
solution of sodium chloride. The total 
amount of the chloride to be injected 


during the first and following days de- 
pends first on the degree of dechlorida- 
tion. The more marked the diminution 
of chlorides in the urine, the more sodium 
chloride should be given. The patient 
whose symptoms of toxemia are very 
serious requires a larger amount of 
sodium chloride, more rechloridation, 
than a patient with only mild toxemia. 
The longer the symptoms have lasted, 
the more sodium chloride is needed. 
Twenty c.c. is inadequate if all three 
of these are very marked. Under these 
circumstances, the first dose should be 
from 30 to 40 c.c. (1 to 1% ounces) of 
the 4 per cent, solution, followed in from 
8 to 12 hours by a second one of 20 c.c. 
(5 drams). 

The blood and urine should be ex- 
amined daily and the treatment con- 
tinued until the blood chlorides and urea 
have returned to the normal figure, the 
quantity of urine greatly increased, and 
all clinical symptoms have receded. In 
general, it suffices to give between 20 
and 30 Gm. (% and 1 ounce) of sodium 
chloride the first day, between 10 and 
20 c.c. (2% to 5 drams) the second day, 
and between 5 and 10 c.c. (1% to 2% 
drams) the third day. 

The results of this rechloridation treat- 
ment have been most gratifying, especi- 
ally following abdominal operations in 
general surgery and after prostatectomy. 

SULPHUR.— TAerapentics. — A 
new and successful treatment for the 
management of scabies is outlined as 
follows by G. V. Kulchar and W. M. 
Meininger (Arch. Dermat. and Syph. 
34:218 (Aug.) 1936). 

The patient is directed to take a soap 
and water bath. After he is thoroughly 
dry, a 40 per cent, aqueous solution of 
sodium thiosulphate is applied over 
the entire body except the head and face ; 
particular attention is paid to the areas 
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between the fingers, to the flexural sur- 
faces of the wrists, and to the breasts, 
abdomen, buttocks, thighs and external 
genitalia. Fifteen minutes later, 4 per 
cent, hydrochloric acid is applied in a 
similar manner, and 1 hour later the 
applications are repeated in the same 
order. The procedure is repeated the 
next day. On the following day, the 
patient again bathes and changes to 
fresh clothing. All bed linen, sleeping 
garments and clothing previously used 
are sterilized by boiling for S minutes. 
As the solutions are stable, they may 
be made up in large quantities and dis- 
pensed as needed. Four ounces (120 
c.c.) of each solution is sufficient to 
carry out the treatment. 

From their observation in the treat- 
ment of patients suffering from scabies 
in different degrees of severity, the 
authors conclude that the precipitation 
of colloidal sulphur on the skin by the 
inner action of a 40 per cent, aqueous 
solution of sodium thiosulphate and a 
4 per cent, solution of hydrochloric acid 
provides a simple, effective and eco- 
nomical method of treating scabetic 
infestations. 

Colloidal sulphur used in the form of 
2 c.c. (% dram) ampoules is said to 
contain 10 mg. (% grain) of colloidal 
sulphur disbursed in a protein-free 
aqueous medium for intravenous medica- 
tion. Two C.C. ampoules containing 20 
(% grain) of colloidal sulphur 
suspended in an acid-free olive oil for 
intramuscular medication were used by 
S. C. Woldenberg (South. M. J. 28: 
875 (Oct.) 1935) in the treatment of 
231 cases of atrophic arthritis, 5 cases of 
hypertrophic arthritis, and 14 cases of 
muscular rheuinatism. Early clinical im- 
provement was shown in the majority of 
the cases. All the patients except six 
were discharged from the hospital with 
a complete arrest of the active symptoms. 


Care was exercised in making the diag- 
nosis. All foci of infection were cleared 
up as far as possible. Protective and 
corrective treatment was carried out 
whenever needed. Chronic constipation, 
an extremely common condition among 
patients, was corrected and the best 
nutritional state was secured for each 
patient by treating anemia, etc. They 
were placed on a high, low-calorie diet 
with 50 to 60 gr. protein and the neces- 
sary amount of fats according to the 
patient’s caloric requirements. Exer- 
cises, gradually increasing daily, were 
given throughout the treatment. Most 
satisfactory results were obtained from 
the intravenous medication, the majority 
of the patients being free from pain after 
the fifth or sixth injection. 

Care must be taken when colloidal 
sulphur is given intravenously to inject 
it slowly, to prevent any leakage into the 
soft tissue, as the latter causes excruciat- 
ing pain cuid sometimes sloughing of 
the soft part at the point of injection. 
In the more recent cases, the cystine, 
and sedimentation tests, supported by 
the clinical observations, have enabled 
the author to treat very acute cases with 
doses as high as 30 mg. (% grain) of 
colloidal sulphur intravenously daily for 
a full course, resulting in complete rid- 
dance of the intense pain within 36 
hours of the first injection. 

TANNIC A.aVD.-— Therapeutics. 
— The misuse of tannic acid as a result 
of its obvious benefit in third degree 
burns is pointed out by F. Taylor (J. A. 
M. A. 106:1144 (Apr. 4) 1936). If 
the usual 5 per cent, tannic acid solu- 
tion or any other protein coagulating 
material is applied to uninjured skin, 
the outer layers are tanned or “fixed.” 
In mild second degree burns, the action 
bf tannic acid applied to a burned area 
in which viable islands of the germinal 
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epithelial cells still survive is not limited 
to the dead tissue. Many of the epithelial 
cells which might take part in the repair 
of the denuded area are also tanned by 
the treatment. Repair is thus delayed. 


Taylor suggests that coagulation treat- 
ment of burns be reserved for the severe 
types and that bland wet dressings 
and ointments be used on the greater 
majority of second degree hums. 



PHYSICAL THERAPY 

Edited by JoHisr S. Coulter, M.D. 


ELECTROTHERAPY 

By John S. Coulter, M.D. 


SHORT WAVE DIATHERMY. 

— Mortimer and Osborne consider that 
there is no evidence to substantiate the 
claims of specific biologic action of short 
wave diathermy, and their results show 
no advantage of one wave length over 
another for heating purposes. 

Unquestionably, the medical profes- 
sion would welcome proof of the hypoth- 
esis that there are brought about addi- 
tional therapeutic effects aside from the 
heat produced. Until demonstrable facts 
supporting this contention are made 
available, the profession should accept 
the explanation for the therapeutic ac- 
tion obtained which is substantiated by 
critical evidence. 

L. Hill and H. J. Taylor (Lancet 
1:311 (Feb. 8) 1936), experimenting 
with high frequency currents on an ex- 
cised heart immersed in a small quartz 
vessel containing Ringer’s solution, 
showed the behavior of a frog heart, 
cilia and nerve muscle preparation ex- 
posed to the 3.4 meter wave length to be 
exactly the same as when merely heated 
in Ringer’s solution. These authors 
conclude that the biological effect is due 
to heat. 

In their work with wave lengths of 
12 meters and 8 meters, G. W. Wetzel 
and A. Kiesselbach (Deutsche med. 
Wchnschr, 18 (May 1) 1936) observed 
the effect of heat on tadpoles. They 
completely excluded any heat effect by 
running circulating water through the 
( 934 ) 


glass containers. The animals were 
radiated twice daily, one-half hour each 
session. No differences were noted as 
against control animals. This showed 
that when the heat is considerably re- 
duced or excluded, there is not noted 
any damaging nor improving factor on 
the test animals. These investigators 
believe, therefore, that the chief cause 
of the biologic action of the short wave 
is the heat that is produced by the 
energy exchange. 

J. S. Coulter and H. A. Carter ( J. A. 
M. A. 106:2063 (June 13) 1936), in 
their investigations on the heating of 
live human muscle axid fat, found there 
were no significant differences in the 
use of 6, 12, 18 and 24 meter wave 
lengths when using the cuff technic of 
the electric field method and no signifi- 
cant differences in the use of 12, 18 
and 24 meter wave lengths when using 
the coil technic of the electromagnetic 
field method. 

In summarizing their investigations, 
W. E. Curtis, F- Dickens and S. F. 
Evans (Nature 138:63 (July 11) 1936) 
state in regard to specific action: "If 
such an eflfect exists, it should be possi- 
ble for the discoverers to describe at 
least one clear-cut experiment which 
could be repeated by other workers. In 
the absence of such evidence we con- 
sider that the great mass of inconclusive 
observations which has been presented 
is a very insecure foundation for the 
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rapidly growing belief in specific short 
wave therapy. Whilst the possible exist- 
ence of specific actions of ultra short 
waves cannot be denied, in our opinion 
such effects have not as yet been ade- 
quately demonstrated. We therefore find 
ourselves in agreement with the con- 
clusions of Mortimer and Osborne.” 

The lack of specific action of different 
wave lengths in heating human tissues 
has not only been proved in studies on 
the human thigh by Coulter and Carter, 
but also in pelvic heating experiments. 
In a recent study by J. S. Coulter and 
S. L. Osborne (Arch. Phys. Therapy 
17:135 (Mar.) 1936) of vaginal and 
I'ectal temperatures, utilizing 9, 15, 16.4, 
and 24 meter short wave medical dia- 
thermy with electric field, no significant 
differences in heating effects were found. 
When using electromagnetic induction 
with a 24 meter wave length, a tempera- 
ture rise of appi'oximately 1.5° to 2° 
higher was found than when using the 
electric field. A study of this data indi- 
cates that the rise was not due to the 
difference in wave length, but a differ- 
ence in the method and technic of 
application. 

E. A. Horowitz, S. Gottesman, D. 
Derow and M. Schwartzchild (^Ibid. 
17:422 (July) 1936), using 9 different 
apparatus with wave lengths varying 
from 6 to 18 meters, agreed with above 
findings. With a 6-meter electric field 
short wave medical diathermy using 


MANIPULATION. 

metal vaginal electrodes, they obtained a 
rectal, bladder, and vaginal temperature 
of approximately 106° F. Apparently 
this was not due to the difference in 
wave length, but to the technic employed. 

Using an electric field of wavelength 
6, 12, 15, 18, and 24 meters, J. S. 
Coulter and S. L. Osborne (Ibid. 17: 
679 (Nov. ) 1936) found no significant 
differences in the heating of live human 
muscle and fat. W^hen using electro- 
magnetic field of wave lengths 12, 18, 24, 
and 25 meters no significant differences 
in the heating of muscle were observed. 

In the study of tissue heating of 
human thigh, using electric field and air- 
spaced electrodes, the amount of heat is 
dependent on the method of application, 
the size of the electrodes, the distance 
of the electrodes from the skin, the 
capacity of the skin, and the patients’ 
tolerance. 

ELECTRICAL MUSCLE STIM- 
ULATION.— A. Myerson (J. A. M. A. 
105:1565 (Nov. 16) 1935) emphasizes 
th'e value of the use of strong galvanic 
muscle stimulation in hysterical par- 
alysis. 

H. Chor (Physiotherapy Rev. 16:35 
(Mar. -Apr.) 1936) states that early 
stimulation of the paralyzed muscles in 
infantile paralysis has been found harm- 
ful. He has confirmed this clinical ob- 
servation in recent experiments on 
animals. 


EXERCISE AND MANIPULATION 

By John S. Coulter, M.D. 


CERVICAL ARTHRITIS.— The 
clinical features of arthritis of the cervi- 
cal spine are described by S. S. Hanflig 
(J. A, M. A. 106:523 (Feb. 15) 1936). 
Rigidity is present and its extent varies 
with the degree of muscular spasm, the 
extent of ligamentous ossification, and 


the presence of osteophytes or hyper- 
trophic changes. In the acute or infec- 
tious variety the rigidity is due to 
muscular spasm. In more advanced 
cases, ligamentous ossification is the 
cause. In far advanced cases, the osteo- 
arthritic or hypertrophic variety, the 
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rigidity is due to osteophytes growing 
at the margins of the vertebral bodies 
and on spinous and transverse processes. 

Hanflig believes that if the arthritis 
is subacute or chronic^ and this is the 
usual type, stretching and manipula- 
tions are indicated. An overhead hook 
into which can be attached a block and 
tackle Sayre’s sling suspension apparatus 
is needed. The patient is seated on a 
chair under the apparatus. The Sayre’s 
sling, well padded at the chin and occiput 
pieces, is applied. Traction is applied 
and is continued until the patient’s 
buttocks swing freely, when rocked, 
just above the seat of the chair. While 
the patient is suspended in the air, the 
shoulders are held by an assistant, and 
the head and Sayre sling are rotated to 
the left and right. The patient is then 
lowered and rested for a moment or 
two, and then the entire procedure is 
repeated. 

A Thomas collar is made and applied, 
to be removed only for the hot fomen- 
tations to the neck that follow each 
treatment. 

It has been customary to carry out 
this treatment 3 times the first 2 days, 
twice a day thereafter, and then spaced 
out as seems advisable. The number of 
treatments varies tremendously and is 
determined by the progress of the dis- 
order. Similarly, the period of wearing 
the Thomas collar varies. 

As soon as the pain begins to go, 
active graded exercises in rotation, 
flexion and extension are advised. The 
patient is advised to return at stated 
long intervals for inspection, at which 
time occasional neck stretchings and 
manipulations are advised if any recur- 
rence of pain or increase in limitation 
of motion is observed. 

This treatment can be used as a diag- 
nostic test, because in most cases in 2 or 
3 days there is beginning relief of pain. 
It is effective as a treatment, probably 


because it mobilizes adhesions, breaks up 
bridging of fine calcifications, and re- 
lieves muscle spasm, thereby contribut- 
ing to a better carriage of the cervical 
spine. 

SUBACUTE AND CHRONIC 
FIBROSITIS. — Although the symp- 
tomatology of fibrositis has of late been 
very fully dealt with in medical litera- 
ture, T. S. Wilson (Brit. M. J. 1:298 
(Feb. IS) 1936) believes that general 
recognition does not seem to have been 
given to the possibility of effective 
treatment of its painful subacute and 
chronic stages by forcible breaking 
down of the nodules and cords to 
which much of the pain that character- 
izes the condition is due. 

Fibrositic nodules are not due to a 
deposit of inflammatory tissue, but to 
the agglutination of normal fibers of 
either fibrinous or muscular tissue by a 
minimal amount of inflammatory ma- 
terial due to some preexistent inflam- 
mation. When a nodule is forcibly 
broken down, it can in the course of 
a few minutes be made to disappear 
entirely in a manner which would not 
be possible if the bulk of the nodule 
were due to inflammatory deposit and 
not to normal tissue under abnormal 
conditions. 

Fibrositic nodules contain a large 
amount of toxin, presumably strepto- 
coccal in type, which is set free in the 
circulation when the nodule is forcibly 
broken down. Care must, therefore, be 
taken as to the number of nodules broken 
down at any one sitting, otherwise a 
definite reaction may result, as is the 
case with vaccine treatment. The break- 
down of fibrositic nodules must, there- 
fore, be regarded as a form of vaccine-^ 
treatment, and its adoption regulated by 
the same pidnciples as those which 
govern the injection of a vaccine. 

The fibrositic nodules contain living 
microorganisms, presumably streptococci, 
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and not simply toxin. This is shown by 
the clinical observation that nodules 
which, judging by their hardness and by 
the history of the case, must have been in 
existence for many months or years are, 
when broken down, quite as liable to give 
rise to a reaction as nodules of more 
recent origin. The results of manipula- 
tive treatment seem to prove that the 
pain to which fibrositic nodules give rise 
is due to strained muscular fibers, and 
not to irritation of sensory nerves. 

The object of manipulative treatment 
must be to burst the nodule by a sudden 
and very forcible pressure of the finger- 
tips, which is calculated to tear asunder 
the agglutinated fibers of which it con- 
sists. This can be done by combining 
a very rapid to-and-fro rolling movement 
with the pressure. This treatment can 
only be adopted ei¥ectively in situations 
where the cord or nodule can be com- 
pressed against subjacent bone, and also 
where no structures occur, such as nerves 
or tendon sheaths, that might be damaged 
by the force used. 

Occasionally a large nodule may be 
found in the central portion of a muscle. 
Such a nodule can, however, be broken 
up by the rolling movement already 
described, apart from the use of any 
great force. The rolling pressure must 
be applied at either end of the date- 
stone-shaped nodule where the free 
fibers enter it. With a little patience the 
nodule can gradually be broken down 
by rolling the free ’ fibers • against one 
another 'at the point where they become 
agglutinated, and thus separating them 
from the "mass and lessening its size. 


BREATHING EXERCISES IN 
ASTHMA. — ^J. L. Livingstone and M. 
Gillespie give their ideas on breathing 
exercises in asthma. Of 75 cases of 
asthma treated for 1 year with ex- 
ercises, good clinical results were ob- 
tained in 52, improvement in 12 and 
no improvement in 11 cases. 

The treatment of asthma by physical 
exercises has proved so successful that 
the Asthma Research Council, King’s 
College, London, has issued an illustrated 
pamphlet on it. The following are the 
essential points of these exercises : 

1. Before commencing the exercises, the 
patient should blow the nose on a handkerchief 
to ensure a clear air-way. 

2. As the object of the exercises is to empty 
the lungs, each exercise should begin with a 
short sniff -in through the nose, followed by a 
lo7ig breathe-out through the mouth, making a 
whistling noise with the lips. This noise fixes 
the patient’s attention on blowing out as long 
as possible. 

3. When breathing in, the patient must learn 
to keep the upper part of the chest still, so 
that the breathing is performed mainly by the 
abdominal muscles and diaphragm. When 
breathing out, the abdominal wall should con- 
tract, sinking in towards the spine ; by allow- 
ing the abdominal wall to relax or sag out, 
the next breath is drawn into the lungs auto- 
matically. All exercises should finish by 
breathing out with the abdomen contracted. 

4. The patient should breathe out sufficiently 
to hear the wheezing noises in the base of the 
lungs. This may cause coughing and increas- 
ing wheezing, but should be gently persevered 
with. The patient should rest for a minute or 
two between each exercise. 

5. To begin with, the exercises should be 
done very gently with plenty of rest. When 
the patient is “tight on the chest,” he should 
do them in the reclining position, lying back 
on the pillows with the knees comfortably 
drawn up. 


FEVER THERAPY BY PHYSICAL MEANS 

Franck H. Krxjsen, M.D., and Danjel H. Autry, M.D. 

In reviewing the litei*alure of the past duction of therapeutic fever. W^hile the 
year, there is found a continued wide in-* apparatus for its production has not 
tdtest in physical agents for the pro-^ been altered materially, studies of the 
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technic of administration and of the 
clinical results have been very extensive. 

Methods of Treatment. — The great- 
est interest is directed toward study of 
3 methods of producing fever, i. e., air- 
conditioned cabinets, short wave di- 
athermy devices, and electric blankets. 

Radiant Heat. — Air-conditioned 
Cabinets. — The past year has seen a great 
deal of excellent work with this par- 
ticular type of apparatus- Although 
these cabinets do not produce a rise in 
body temperature by direct application 
of radiant heat to the surface of the 
body but rather by the heating of circu- 
lated air which is blown over the body, 
they may still be classed as radiant heat 
devices. Hyperpyrexia is produced by 
the heated air. The construction of the 
cabinets has been described by various 
investigators : F. H. Krusen ; H. W. 
Kendell, W. W. Webb, W. M. 
Simpson and E. C. Sittler. This type 
of device is elaborate, requires a skilled 
team of workers for its operation and is 
not on the market at present. There are 
approximately 55 of these cabinets 
(which have been given the name 
“Kettering Hypertherm’^') scattered 
throughout the country at various 
medical centers for the purposes of 
clinical research. From a technical stand- 
point, so far as the production of pro- 
longed high fever is concerned, the 
reports on the efficacy of this device 
have been uniformly favorable. 

R. F. Atsatt and L. E. Patterson 
(Arch. Phys. Therapy 7:108 (Feb.) 
1936) have described a device for the 
production of artificial fever by means 
of conditioned air which they say can 
be constructed by any competent hospital 
engineer at a cost that is considerably 
under $100. They described this de- 
vice in detail so that it could be re- 
produced by following their diagrams 
and description. 


L-uminous H\eat Cabinets. — Of the 
various luminous heat cabinets, the one 
described in 1935 by F. W. Bishop, E. 
Lehman and S. L. Warren probably is as 
satisfactory as any. These cabinets do 
not possess the features of air humidi- 
fication and air circulation found in the 
previously mentioned cabinets. These 
investigators stated that “humidity con- 
trol of the air in the radiant energy 
cabinet was investigated and was found 
to be of little benefit in the set-up 
described, especially in view of the com- 
plications it imposed.” It has been the 
Reviewers’ experience, however, that 
the lack of proper humidification is some- 
thing of a disadvantage. There is one 
other disadvantage of this cabinet as 
described by the men who devised it 
and that is, that it is insufficiently in- 
sulated. However, Bishop, Lehman and 
Warren stated that the radiant heat 
method described seemed to be the most 
convenient and economical one in their 
experience. They gave the cost of their 
cabinet as approximately $150 and in- 
cluded in their article an excellent de- 
scription of its construction. 

It is likewise worth noting that C. A. 
Johnson, Osborne and George Scupham 
(Am. J. M. Sc. 190:485 (Oct.) 1935) 
believed that the ordinary electric light 
cabinet was the safest method for the 
production of artificial fever by physical 
means. 

C. A. Neymann (Fourteenth Annual 
Meet. Acad. Phys. Med., Boston (Oct. 
20-22) 1936) has described a new type 
of “air-conditioned cabinet” which he 
proposed to use in conjunction with a 
high-frequency induction coil in the 
production and maintenance of artificial 
fevers. He recommended lower cabinet 
temperatures and higher humidification 
than have been used by other workers. 

N onlwminous Heat Cabinets. — There 
have been marketed by various manufac- 
turers cabinets which somewhat resemble 
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the one described by Bishop, Lehman 
and Warren, with the exception that the 
cabinets are heated by resistance heat 
coils rather similar to those found in the 
familiar household electric heater. Some 
of these devices have been humidified 
by means of a water trough within 
the cabinet. This method of humidifica- 
tion, however, is most unsatisfactory. 
None of these devices has yet been ac- 
cepted by the Council on Physical 
Therapy as being satisfactory for the 
production of fever. 

Electric Blankets. — Various kinds 
of electric blankets, frequently con- 
structed like a large sleeping bag, have 
been used for fever therapy. They are 
less expensive than the cabinets, but 
their great disadvantage is that the 
patient is closely confined by such 
blankets. R. H. Kuhns (Arch. Phys. 
Therapy 17 : 167 (Mar.) 1936), after 
4 years of trial, expressed the opinion 
that the electric blanket is the “simplest 
and safest form of fever producing 
agent.” These electric blankets, how- 
ever, may be used satisfactorily only in 
those cases in which a fever of not more 
than 103 to 104° F. (39.4° to 40° C.) 
is required. For higher temperatures 
than this, they are not at all satisfactory, 
and as has been said, patients are made 
most uncomfortable by them. 

High Frequency Electrical Meth- 
ods. — Conventional ( or Long Wave) 
Diathermy . — ^This method of treatment, 
first described in 1929 by C. A. Neymann 
and S. L. Osborne, is still being used 
by many workers, but it has been re- 
placed, to a certain extent, by other de- 
vices that have been developed more 
recently. With this method an ordinary 
diathermy machine is used, and large 
electrodes are placed in such a manner 
that a large portion of the body is 
traversed by the high frequency current. 
Diathermy plates may be placed on the 
back and on the anterior surface of 


the trunk, or it is possible to apply cuffs 
to the extremities. Another method is 
to apply a plate to each foot and to keep 
the legs separated, so that the current 
must travel the entire length of each 
leg to complete the circuit. The patient 
is then covered with some form of 
insulation to prevent dissipation of the 
heat produced in the body by the high 
frequency current. This insulation may 
be produced by blankets, a zipper -bag, 
or an insulated cabinet. 

Short Wave Diathermy . — The short 
wave diathermy machine is somewhat 
similar to the conventional diathermy 
machine, with the exception that the 
oscillations of current are much more 
rapid (conventional diathermy machines 
produce approximately 2,000,000 oscil- 
lations per second, as compared with 
short wave diathermy machines, which 
may produce 100,000,000 or more per 
second) . Heating of the patient’s body 
may be produced either by the induction 
coil or by the condenser plate method. 
With the induction coil method a coil 
of heavily insulated wire or ribbon is 
attached to the machine. The coil is 
either wound around the patient’s body 
or placed close to the surface of his body 
in the form of a large pancake and he 
is then heated by means of the high- 
frequency electromagnetic field that is 
produced. Insulation of the patient’s 
body is accomplished by means of 
blankets, a zipper-bag, or an insulated 
cabinet. One such method was described 
in 1935 by H. E. Kimble, H. J. Holm- 
quest and J. G. Marshall. 

With the condenser plate method, es- 
sentially the same technic is used, with 
the exception that the coil is replaced 
by two large condenser plates which 
are placed on each side of the patient in 
such a manner that a considerable 
portion of his body is within an electro- 
static field between them. The patient’s 
body is then heated by the high-fre- 
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quency current that passes between these 
two plates. Insulation of the patient’s 
body is accomplished as previously 
mentioned. 

One of the disadvantages of short 
wave diathermy is the tendency for the 
production of a burning sensation on the 
moistened skin when the patient begins 
to perspire. In addition, when the patient 
assumes a posture in which two surfaces 
of the skin are touched together very 
lightly, burning is likely to occur at the 
site of contact. For this reason, a num- 
ber of investigators have abandoned the 
use of high-frequency currents in favor 
of some form of external heat cabinet 
(Kendell, Webb and Simpson and 
Bishop, Lehman and Warren). 

Hydrotherapeutic Methods. — Hot 
Tub-baths. — The production of fever 
with hot baths, which was described by 
Phillips in 1883, by Schamberg and 
Tseng in 1927, and by Mehrtens and 
Pouppirt in 1929, is still being used very 
successfully by some investigators. Al- 
though prolonged hot tub-baths are quite 
enervating, nevertheless, the , patient’s 
temperature may be raised rather rapidly, 
and it may be maintained at a fairly 
high level for from 1 to 2 hours by this 
method alone. The Reviewers have used 
this method to induce artificial fever with 
satisfactory results. After the tempera- 
ture has been increased, it can be main- 
tained by means of blankets, or, better 
still, by means of a very simple radiant- 
heat cabinet. The simple tub-bath is 
less expensive and less complicated than 
the aforementioned high-frequency elec- 
trical methods of producing fever. As 
a rule, the temperature may be raised 
more rapidly in a simple tub-bath than 
can be done by means of either the 
conventional or short wave diathermy. 
It seems likely that, as physicians con- 
tinue their search for simpler and better 
methods of producing artificial fever 
by physical means, they will use this 


“hot bath induction-radiant heat cabinet 
method” more frequently than at present. 

Hot Spray Baths . — The nude patient 
is placed in a cabinet in the prone posi- 
tion with his head protruding from one 
end, very much in the fashion employed 
in air-conditioned and other types of 
heat cabinets. He is then sprayed with 
a series of very fine jets of nebulized, 
very hot water, the temperature of which 
is controlled by means of a thermostat. 
This spray cabinet will produce a rapid 
rise in bodily temperature if the tempera- 
ture of the water can be maintained at 
the proper degree. One supposed ad- 
vantage of this method is that the ther- 
mostat can be switched momentarily to 
cold. The brief spray of cold water will 
produce a refreshing effect on the 
patient; at the same time, if the switch 
to cold is made for a very brief time 
only, there will be a rise in the bodily 
temperature instead of a decrease. Ap- 
parently the momentary contraction of 
the peripheral capillaries caused by the 
cold spray drives the warm surface blood 
into the splanchnic regions and thus 
produces a further and more rapid rise 
in the systemic temperature. By this 
method, therefore, it seems to be possible 
to raise the temperature somewhat more 
rapidly than with the ordinary heat 
cabinet ; it is doubtful, however, whether 
a too rapid rise of temperature is wise. 
The chief detriment to the use of this de- 
vice is that the operator must depend 
on a general water supply as the source 
of heat, and it seems rarely possible 
to obtain a constant flow of sufficiently 
hot water. In the experience of the 
Reviewers with this type of machine 
(probably because of an unsatisfactory 
source of water supply), they were un- 
able to procure the smooth, prolonged 
high temperature curves attained with 
radiant heat and air-conditioned cabinets. 
It would seem, however, that this device 
is satisfactory for the induction of 
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temperatures o£ 104 or 105° F. (40 or 
40.5° C.) ; after this, the temperature 
may be maintained with blankets or with 
a simple, radiant heat cabinet. 

Other Conduction Heat Methods. 
— N. N. Epstein and M. Cohen have 
devised a simple method of inducing 
hyperpyrexia by wrapping the patient 
in blankets and rubber sheeting. With 
this method no source of heat other 
than the natural heat of the body is 
utilized. However, a period of 4 or 
5 hours is necessary simply to raise the 
temperature to 104° F. (40° C.), which 
would seem to subject the patient to an 
unnecessarily long period of discomfort 
before the required high temperature is 
achieved. If this method is to be used, 
it would seem expedient to use at least 
a few hot-water bottles incorporated in 
the patient's wrappings in order to make 
the induction of fever more rapid. 

Hot-water Bottle and Blanket Method. 
— Hadden and Wilson, in 1933, described 
this method, which is still used quite 
frequently. The patient is simply 
wrapped in a number of thick blankets 
and surrounded by hot-water bottles. 
The great disadvantage of any blanket 
method rests in the fact, as has been in- 
dicated, that nearly all patients are made 
extremely uncomfortable by confinement 
of their limbs by the necessarily tight 
wrapping of so many heavy coverings. 

Technic. — Selection of Patients. 
— Emphasis cannot be laid too strongly 
on the need for careful selection of 
patients. Patients should be selected 
with care, being subjected to a careful 
physical examination before treatment, 
and all cases of even moderate hyper- 
tension, cardiac disease, or debility re- 
jected. Functional disorders of the 
heart need not necessarily be a con- 
traindication to fever therapy, accord- 
ing to A. U. Desjardins, L. G. Stuhler, 
and W. C. Popp (J. A. M. A. 106: 
690 (Feb. 29) 1936), and under 


satisfactory control, patients with di- 
abetes may also be accepted. While 
pulmonary tubeixulosis may not be a 
contraindication per se, the associated 
respiratory involvement may prevent the 
satisfactory rise and maintenance of a 
proper level of temperature. Fever 
therapy is not contraindicated by the 
presence of subacute carditis or of in- 
active rheumatic heart disease and it 
may even be of benefit in such cases, 
according to L. P. Sutton and K. G. 
Dodge (J. Lab. and Clin. Med. 21 : 619 
(Mar.) 1936). In general, it might be 
said that any contraindication to major 
surgery is likewise a contraindication to 
this type of therapy. 

Personnel. — A carefully trained team 
of nurse-technicians and physicians is 
essential for the safe conduct of fever 
therapy. A competent physician, familiar 
with all possible reactions, should be at 
hand at all times during treatment. 
Nurse-technicians who have had at least 
a month’s special training in this type 
of nursing should be employed in the 
actual administration of the treatment. 
In this connection J. E. Benjamin has 
declared, “The percentage of cooperative 
patients is directly related to the expert- 
ness and the tact of the nurse in charge,” 
and he is convinced that failure to 
achieve a measure of success with fever 
therapy in many institutions arises from 
the fact that the attendant nurses have 
not been adequately trained and imbued 
with the psychologic principles that are 
essential to effective treatment. For 
these reasons fever therapy is necessarily 
confined to institutions. 

Management of Patients During Treat- 
ment. — ^W. C. Popp stated: “Fever 
therapy is tolerated in a number of ways 
by a variety of patients. The average 
individual who has been told about the 
type of treatment and who understands 
it to some extent tolerates it very well. 
On the other hand, a certain group of 
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high-strung- temperamental individuals 
tolerate it rather poorly.” The most 
common untoward results during fever 
therapy are headache, restlessness, nau- 
sea, vomiting, tetany, muscle cramps and 
pain. Heat prostration may occur. 
Periods of unconsciousness may occur, 
but are rare, and consciousness is re- 
gained, as a rule, as soon as the tempera- 
ture is lowered. Restlessness frequently 
requires sedation, which may be re- 
peated every 2 or 3 hours. Nausea and 
vomiting occur more frequently in women 
and may be controlled by intravenous 
injection of 500 to 1000 c.c. ( 1 to 2 pints) 
of 10 per cent, dextrose and 1 per cent, 
sodium chloride solution during the 
treatment (A. U. Desjardins, L. G. Stuh- 
ler and W. C. Popp: loc. cit.). Tetany, 
which resulted from hyperventilation, 
may be readily corrected by the injection 
intravenously of 10 c.c. (2% drams) 
of calcium gluconate. M. J. Lepore, 
after a careful study of the metabolism 
of chloride and water, concluded that : 
(1) It is of the utmost importance to 
maintain the patient’s intake of fluid 
at a high level. For the average 6- to 7- 
hour period, a total intake of between 
90 and 100 c.c. per kilogram of body 
weight (an average of 3000 to 4000 c.c. 
— 3 to 4 quarts) has been found effec- 
tive. (2) An intake of sodium chloride 
of at least 20 Gm. (5 drams) will cover 
the chloride loss in sweat for the average 
treatment. This may be accomplished 
by having the patient drink from 3 to 6 
liters (quarts) of 0,3 or 0.6 per cent, 
solution of sodium chloride (iced) 
during the session of fever. The patient 
may also have milk, sweetened tea, 
orange juice, lemonade, etc. 

In those cases in which patients are 
treated by air-conditioned cabinets, the 
condition of the skin should be observed 
frequently. The feet and legs are pro- 
tected by terry-cloth coverings from the 
beginning of treatment. If an area of 


reddening appears on any part of the 
body, it is protected from the hot air 
by means of a towel. If the reddening 
becomes more prominent, a cold cloth 
or piece of ice may be applied. By ob- 
serving such simple precautions and 
by raising the patient’s temperature 
gradually (60 to 90 minutes) severe 
burns can usually be avoided, according 
to Desjardins, Stuhler and Popp {loc. 
cit . ) . 

Episodes of delirium during a session 
of fever may be a not uncommon oc- 
currence, and they tend to reflect the 
patient’s dominant interests, habit 
patterns, and other personal character- 
istics. In the report of F. G. Ebaugh, 
C. H. Barnacle and J. R. Ewalt (Am. 
J. Psychiat. 93 : 191 (July) 1936) of 331 
delirious episodes occurring among 200 
patients in 1324 sessions of fever, the 
height and duration of the fever and 
the administration of sedatives did not 
apparently affect the clinical picture. A 
considerable number of this series (21 
per cent.) had only one attack of de- 
lirium, indicating that anxiety was fre- 
quently gone after the first treatment. 
In the experience of the Reviewers, 
delirious episodes have been very infre- 
quent, the great majority of patients 
tolerating treatment with little appre- 
hension. 

Dosage. — P. S. Hench, C. H. Slocumb 
and W. C. Popp stated that as a result 
of studies of the thermal death time of 
gonococci, the correct dose of fever for 
gonorrheal infections has been more 
properly established. The majority ad- 
vocate the administration of about S 
hours of fever at 106° to 106.8° or 
107° F. (41.1° to 41.5° or 41.6° C.) 
rectal temperature. For acute gonorrheal 
arthritis, the majority have administered 
about 1 to 4 sessions of fever, with 
an interval of 3 to 7 days between 
sessions. S. L. Warren, C. M. Carpenter 
and R. A. Boak first determine the 



FEVER THERAPY BY PHYSICAL MEANS. 


943 


thermal death time of the particular 
strain of gonococci in each case, then 
give the patient one session of fever for 
a period equal to that particular thermal 
death time. 

J, J. Sheldon, in discussing the treat- 
ment of intrinsic intractable asthma by 
means of fever therapy, described his 
method of treatment as follows : 

“When fever therapy was first started 
in these patients they were routinely 
given a course of 4 treatments at 7-day 
intervals. The bodily temperature was 
maintained at 104° to 105° F. (40° to 
40.5° C.) for a period of 5 to 6 hours 
by means of a Kettering hypertherm. 
It was observed that relief was often 
obtained after the first or second treat- 
ment; therefore, more recently the num- 
ber of treatments has been reduced to 
one or two. The interval between treat- 
ments, if more than one is given, has 
been changed to 3 days. For those 
patients who have had a return of their 
asthma, we are now giving one treat- 
ment, with elevation of body temperature 
to 105° to 106° F. (40.5° to 41.1° C.) 
for 6 hours.” > 

K. Phillips and S. Shikany, in dis- 
cussing the treatment of bronchial 
asthma, were of the opinion that 10 
treatments should be the minimum for 
a course. It would appear that 12 to 15 
are still better, but apparently there is no 
improvement beyond this number. Two 
treatments a week are preferable to one. 
Some of their best results, however, wex-e 
obtained by treatments once weekly. 
Temperatures maintained above 105° F. 
(40.5° C.), I'ectally, were found to have 
no advantage over those ranging be- 
tween 102° and 105° F. (38.9° axid 
40.5° C.). Tempei'atures sustained for 
4 hours wei-e found to produce results 
comparable to those obtained with longer 
periods of fever. 

W. M. Simpson (Brit. J. Ven. Dis. 
12:133 (July) 1936) regarded a mini- 


mal course of artificial fever therapy for 
patients with syphilis as consisting of 50 
hours of a sustained temjxerature be- 
tween 105° and 106° F. (40.5 to 41.1° 
C.), rectally, to be administered in con- 
junction with 30 injections of an anti- 
syphilitic agent. In discussing the treat- 
ment of ocular syphilis, A. M. Culler 
described his technic as follows : “Utiliz- 
ing a comparatively simple, safe, con- 
trolled air-conditioned apparatus for 
fever induction and maintenance (Ket- 
tering hypertherm) 50 patients with 
various manifestations of ocular syphilis 
have been treated with approximately 50 
hours of fever above 105° F. (40.5° C.), 
in 10 weekly sessions of 5 hours each. 
A course of 30 injections of bismuth 
arsphenamine sulphonate (bis- 
marsen) was given in conjunction with 
the fever treatments.” 

For the treatment of chorea, T. G. 
Schnabel and F. Fetter favored a series 
of 4 treatments, each lasting 3 hours 
at a temperature between 105° and 106° 
F. (40.5° and 41.1° C.), given twice 
W'eekly. C. A.' Neymann, M. L. Blatt, 
and S. L. Osborne (J. A. M. A. 107 : 
938 (Sept. 19) 1936) obtained very 
satisfactory results from their method 
of treatment; it averaged 4 sessions per 
patiei;it, was given twice weekly at a 
temperature of 103.5° to 105° F. (39.7° 
to 40.5° C.) for 8 hours. In the Re- 
viewers’ experience, daily sessions of 
fever lasting 3 hours at 103° to 104° F. 
(39.4° to 40° C.) for 6 treatments have 
produced favorable results imsuch cases. 

Effects of Fever Therapy. — A sum- 
mary of the numerous studies on the 
effects of fever produced by physical 
means indicates that the following 
changes are produced. 

Bactericidal Kefects. — Neisseria 
gonorrhoese generally is destroyed at 
a temperature of from 106° to 107“ F. 
(41.1° to 41.6° C.) in from 6 to 27 
hours, according to R. A. Boak, C. M. 
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Carpenter and S. L. Warren. In a high 
percentage of cases of syphilis, dark-field 
illumination will fail to reveal the 
presence of Spirochaeta pallida after 
the patient has been treated with fever 
induced by physical means (Epstein 
and Cohen). Following exposure to 
temperatures within physiologic ranges, 
no cultural changes, in vitro, are noted 
in Mycobacterium tuberculosis. Strepto- 
coccus haemolytious, or Streptococcus 
mitior (G. R. Duncan and E. S. 
Mariette) . The last-named organism ap- 
pears to resist, in vivo, any degree of 
heat possible for the human body to tol- 
erate (H. A. Freund and F. B. Watts). 
Micrococcus catarrhalis, Haemophilus 
conjunctivitidis, Haemophilus influenzae. 
Brucella abortus, Escherichia coli, Eber- 
thella typhosa. Streptococcus haemoly- 
ticus, Streptococcus viridans, and 
Diplococcus pneumonia (type 1 and 3) 
usually resist in vitro temperatures of 
107° F. (41.6° C.) for a period of 24 
hours ; an occasional strain shows some 
reduction in numbers (L. Thompson, 
C. Sheard and N. Larson : Proc. Staff 
Meet., Mayo Clin. 11:319 (May 13) 
1936). 

Effects on Circulatory System. — 
The pulse and circulatory rates are in- 
creased, according to K. Phillips and S. 
Shikany. The minute volume output of 
the heart is increased and the velocity of 
the blood may be increased as much as 
400 per cent. (W. M. Simpson). There 
is an initial increase followed by a de- 
crease in pulse pressure (A. U. Des- 
jardins and W. C. Popp), There is a 
marked increase in pulse volume in the 
fingers in all types of artificial fever, 
with the exception of that caused by 
foreign protein. It has been suggested 
that the vasodilation which occurs during 
fever produced by foreign protein is 
possibly of central origin, whereas that 
which occurs in artificial fever induced 
by external heat, with consequent pre- 


vention of loss of heat, is chiefly of 
peripheral origin. 

The maximal increase of circulation in 
artificial fever occurred, in general, at 
temperatures between 103° and 104° F. 
(39.4° and 40° C.) (Johnson, Osborne 
and Scupham : loc. cit . ) . Alterations in 
the electrocardiogram are not uniform. 
While the amplitudes of the contractions 
are decreased, as a rule, the changes are 
not permanent, so it cannot be inferred 
that fever therapy has any harmful effect 
on the heart, according to H. Vesell and 
W. Bierman (Am. J. M. Sc. 191 : 484 
(Apr.) 1936). 

There is no change in the volume, 
or only a slight concentration, of the 
blood and no change occurs in the 
viscosity of the blood when the intake 
of fluids is encouraged (Hench, Slocumb 
and Popp ; and J. F. Simon : J. Lab. and 
Clin. Med. 21:400 (Jan.) 1936). The 
visible capillaries of the nail beds are 
increased in number and size. The 
erythrocyte count' is generally not 
changed. An initial decrease and a sub- 
sequent increase in the number of leuko- 
cytes occurs. There is a relative and 
an absolute decrease in the number of 
lymphocytes. The hematopoietic re- 
sponse is characterized by consistent 
leukocytosis, with delivery of polymor- 
phonuclear neutrophils of increasing im- 
maturity. Destruction of lymphocytes 
occurs and there is probably some de- 
struction or redistribution of monocytes. 
A shift of the neutrophilic granulocytes 
to the left and the presence of clasmato- 
cytes in the peripheral blood (which are 
outstanding in malaria) are not seen in 
cases in which fever is produced by 
physical means (M. M. Hargraves and 
C. A. Doan). 

There is either no change in the nitro- 
genous constituents (urea, uric acid, 
creatinine), or there may be only slight 
increase, if any, in the concentration of 
the blood (Hench, Slocumb and Popp). 
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There is a nearly consistent increase in 
the creatinine clearance in contrast to 
wide variations which occur in infections 
(W. H. Grant and G. Medes). There 
is either no change in the nonnitrogenous 
constituents (sugar, phosphorus, lipids, 
calcium), or only a slight increase if 
there is an increase in concentration of 
the blood. No significant decrease occurs 
in the lipids of the plasma such as is 
seen in acute infections (A. V. Stoesser 
and I. McQuarrie). There probably is 
an alteration in the acid-base balance of 
the blood in the direction of slight 
alkalosis (W. H. Danielson and R. M. 
Stecher). Marked alkalosis may be 
noted (M. J. Lepore). Opinions vary 
as to the effect on the chlorides ; some 
writers claim that there may be a marked 
decrease (Desjardins and Popp), while 
others state that there is no significant 
change (Phillips and Shikany). If salt 
or weak saline solution is administered 
by mouth during treatment, the blood 
chlorides drop verydittle; if iio sodium 
chloride is administered and if there 
is profuse sweating, a drop in the chlor- 
ides is to be expected. The oxygen con- 
tent and oxygen-combining power of 
venous blood are increased (Hench, 
Slocumb, and Popp). Opinions also 
vary as to the effect on the agglutinins, 
but the agglutination titer is generally 
within normal limits (R. W. Jung: Arch. 
Phys. Therapy 16:397 (July) 1935). 
The complement fixing antibodies are 
temporarily diminished, but there is no 
change in the opsonic index (L. G. 
Hadjopoulos and W. Bierman). 

Other Effects. — Examination of the 
gastric contents reveals a sudden de- 
crease in the amount of chlorides and 
an increase in the amount of lactic acid 
(Hench, Slocumb, and Popp). The urine 
is increased in amount, but temporary 
oliguria generally occurs. The reaction 
of the urine is unchanged, or the urine 
is slightly alkaline and its specific gravity 


is increased (Phillips and Shikany, and 
J- Egan and R. Piaskoski). The 
basal metabolic rate is increased approxi- 
mately 7 per cent, for each degree of 
fever induced (Hench, Slocumb, and 
Popp). Cold fluids, taken by mouth, 
produce fluctuations in the gastric 
temperature but do not appreciably affect 
the general temperature, according to 
E. C. Sittler. Comparison of the 
temperatures in the median antibrachial 
vein, rectum, uterine cervix. Hunter’s 
canal, bladder, and spinal canal indicate 
that records of the rectal temperature 
provide an accurate index of the temper- 
ture of the deep tissues (E. C. Sittler). 
After each individual treatment there 
may be a temporary loss of weight, due 
to loss of fluids (unless sufficient fluids 
are taken by mouth). However, this 
loss is quickly regained and after a 
course of fever therapy a patient usually 
retains his original weight or may even 
gain weight. 

Complications. — Mention has al- 
ready been made of the reactions that 
may occur during a session of fever, 
such as headaches, nausea, vomiting, 
tetany and abdominal cramps. Nausea 
and vomiting may also be present the 
evening after treatment, although it is 
usually relieved within 24 hours. Her- 
petic lesions on the lips and in the mouth, 
nose and phai'ynx may be quite severe 
and make drinking and eating difficult 
for a time. However, such severe lesions 
are unusual, and the less marked lesions 
tend to clear up even though subsequent 
treatments are continued at the regular 
intervals. Occasionally, superficial burns, 
especially of the arms, occur. However, 
these do not, as a rule, interfere with 
subsequent sessions of fever and they 
will be avoided in practically all cases 
if the precautions previously mentioned 
are carefully followed. 

The most serious complications are 
the collapse, with possibly a fatal out- 
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come, that may occur during treatment 
in spite of careful pre-treatment ex- 
amination and even though the condition 
of the patient is apparently good during 
treatment. In cases of collapse, the 
usually accepted treatment for shock 
is administered. Besides taking care that 
the temperature does not rise above safe 
physiologic limits, serious consequences 
may be avoided, as a rule, by discon- 
tinuing treatment whenever any of the 
following conditions are found: (1) 
a systolic blood-pressure less than 80 
mm. of mercury; (2) a pulse pressure 
of less than 20 mm.; and (3) a pulse 
rate of 160 or more for more than 30 
minutes. Often in the presence of these 
conditions, cooling the patient mo- 
mentarily may result in improvement 
lasting throughout the rest of the 
treatment. 

It would appear that treatment of such 
a strenuous nature will result in oc- 
casional fatalities. While the percentage 
of mortality is extremely low, of course 
this fact does not give consolation for 
those cases in which death has occurred. 
W. T. Hasler, Jr., and L. Spekter (J. 
A. M. A. 107:102 (July 11) 1936) 
reported 4 deaths among 280 patients 
who had had 430 fever treatments. One 
of these patients had carcinomatosis, 1 
gave history of sun-fetroke, 1 was greatly 
debilitated, but in the fourth case there 
was no contraindication to fever therapy. 
In the Reviewers’ experience there has 
been but 1 fatality among 555 patients, 
the causative factor in that case not 
being determined. F. W. Hartman and 
R. C. Major (Am. J. Clin. Path. 5:392 
(Sept.)' 1935) reported 2 fatalities. C. 
A. Neymann (Proc Roy. Soc. Med. 29: 
151 (Dec.) 1935) reported 18 fatalities 
among 742 patients with dementia par- 
alytica treated by electropyrexia in a 
collected series of cases of more than 25 
investigators. In 1932, F. W. Bishop, 
C. B. Horton and S. L. Warren re- 


ported 2 fatalities resulting from the 
diathermy method of treatment. One 
of these patients was an alcoholic with 
cerebrospinal syphilis ; the other had 
chronic encephalitis. One fatality in a 
case of chronic encephalitis resulting 
from the use of a nonluminous type of 
cabinet was reported by J. L. Berris 
in 1933. 

However, sight should not be lost of 
the great numbers of patients who have 
been treated without the development 
of any serious complications. Thus, W. 
M. Simpson {loc. cit.) reported that with 
the use of the Kettering hypertherm 
over a 4-year period, 431 patients had 
3204 fever treatments with no fatalities ; 
only a few superficial burns were en- 
countered early in the work. The Re- 
viewers have given 2174 fever treat- 
ments with 1 fatality. On the whole, it 
might therefore be said that the risk to 
any one patient is very small indeed. 

Of the pathologic changes, various 
hemorrhagic processes have been noted 
in some cases (hemorrhagic pneumonia 
has occurred or deterioration and hemor- 
rhage may occur in the suprarenal 
cortex). Since both fever therapy and 
sodium amytal (which is frequently used 
as a sedative in fever therapy) tend to 
produce marked dilatation and engorge- 
ment of the blood vessels, it is suggested 
by F. W, Hartman and R. C. Major 
Qoc. cit) that the combination should 
not be used. Tuberculous lesions are 
more extensive among animals that have 
been treated with fever artificially than 
they are among those that have been 
used as controls (G. R. Duncan and E. 
S. Mariette). In subacute bactei-ial 
endocarditis there is apparently danger 
that fever therapy will produce multiple 
emboli according to Freund and Watts. 

Therapeutic Indications. — As is the 
case with every new therapeutic agent, 
fever therapy is being recommended in 
the treatment of a large number of 
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diseases, and it has been used in no less 
{ Yta-n 50 different ones. The results of 
such treatment in the majority of these 
cases have not been encouraging, al- 
though for a selected few the method 
has given promise of great usefulness. 
Space does not permit detailed con- 
sideration of the use of artificial fever 
produced by physical means in the treat- 
ment of all the conditions for which it 
has been recommended, which are as 
follows ; adiposis dolorosa, allergic 
dermatitis, arteriosclerosis, bacterial en- 
docarditis (subacute), bronchial asthma, 
bronchiectasis, Buerger’s disease, cere- 
bral atrophy ( with chronic otitis media) , 
chorea, chronic sinusitis, dermatitis her- 
petiformis, epidemic encephalitis, epi- 
lepsy, “gall-bladder infections,” gonor- 
rheal arthritis, gonorrheal corneal ulcer, 
gonorrheal endocervicitis, gonorrheal 
epididymitis, gonorrheal prostatitis, 
gonorrheal salpingitis, gonorrheal ureth- 
ritis, pelvic inflammatory disease, “hepatic 
infections,” Hodgkin’s disease, infectious 
arthritis, interstitial keratitis, iritis (sub- 
acute), meningococcus septicemia, multi- 
ple sclerosis, mycosis fungoides, optic 
atrophy, osteogenic sarcoma, osteomye- 
litis, Parkinson’s syndrone, peripheral 
vascular disease, psoriasis, psychoses, 
pyelitis, radiculitis, Raynaud’s disease, 
rheumatic fever, sciatic neuritis, sclero- 
derma, septicemia (staphylococcic), syph- 
ilis, syphilitic meningitis, ocular syphilis, 
syphilis of the nervous system, trichi- 
nosis, tuber culo.sis, tumors, and undulant 
fever. 

The Reviewers wish to emphasize 
most strongly that it is probable that 
fever theraijy is of little or no value in 
the treatment of a number of the dis- 
eases just mentioned, and in some it is 
distinctly dangerous to attempt fever 
tlierapy. Studies in the past year have 
added greatly to information in the 
treatment of some diseases. 


Subacute Bacterial Endocaeoitis 
(Endocarditis Lenta). — Studies by 
Freund and W^atts have demonstrated 
very definitely that, although there was 
apparently some slight temporary relief 
of pain and lowering of temperature 
following artificial fever therapy, no 
permanent beneficial effects were noted 
in any of their cases. Because of the 
presence of soft vegetations on the 
endocardium, the very marked increase 
in blood velocity produced by fever 
therapy apparently increases the danger 
of embolism. Either cerebral or other 
embolism may occur. Freund and Watts 
have also demonstrated that Strepto- 
coccus viridans can resist the very highest 
temperatures that the human body can 
tolerate. These results constitute a warn- 
ing to abandon any further attempts to 
use fever therapy in subacute bacterial 
endocarditis. 

Bronchial Asthma. — The findings 
of Desjardins and Popp, H. W. Hefke, 
and J. J. Sheldon indicate that of 117 
cases, the findings were favorable in 
104 cases, unfavorable in 10, and in- 
different or slight in 3 cases. These 
results would indicate that well-equipped 
departments of fever therapy in hospitals 
are justified in continuing to administer 
fever therapy to patients who have in- 
tractable bronchial^sthma which has 
failed to respond to all other means of 
treatment. However, the results are fre- 
quently only temporary, and in some 
instances no improvement will obtain. 
Because of the severity of the treatment, 
fever .therapy should not be attempted 
unless all other means have failed. In 
no instance should fever therapy be 
attempted as an office procedure. K. 
Phillips (Arch. Phys. Therapy 17:282 
(May) 1936) is of the opinion that 
hyperpyrexia will be of only temporary, 
if any, value. When used in conjunction 
with some other form of treatment he 
believes that it is a most valuable adjunct. 
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Chorea. — The recent report o£ Ney- 
mann, Blatt and Osborne (/oc. ciL) re- 
vealed that 25 patients treated by them 
by means of electrop 3 'rexia responded 
favorably in every case, i. e., choreiform 
movements ceased promptly. Included 
were several cases with an associated 
rheumatic carditis, which does not con- 
traindicate hyperpyrexia. While the 
total number of cases is still too small 
to draw any final conclusions, it would 
seem that since no untoward effects have 
been reported, well-equipped institutions 
would be justified in continuing the use 
of artificial fever therapy in chorea imtil 
such time as more data has been secured. 

Gonorrheal Arthritis. — Studies re- 
veal that, with one exception, all investi- 
gators reported startlingly good results 
in the treatment of gonorrheal arthritis 
with artificial fever by physical means 
(P. S. Hench: J. Lab. and Clin. Med. 
21:524 (Feb.) 1936; C. W. Strickler, 
Jr; W. M. Simpson: loc. cit.; T. B. H, 
Anderson, R. C. Arnold, and J. A. 
Trautman; T. G. Schnabel and F. 
Fetter ; P. S. Hench, C. H. Slocumb 
and W. C. Popp ; H. W. Kendell and 
W. W. Webb. These reports reveal 
that after treatment with artificial fever, 
approximately 60 to 80 per cent, of the 
patients were symptom-free ; an addi- 
tional 10 per cent, were markedly im- 
proved, and the other 10 per cent, were 
unimproved. Results in treating chronic 
gonorrheal arthritis were less striking. 
The studies indicate that the earlier in 
the course of the arthritis the treatment 
was given, the greater was the oppor- 
tunity for complete subsidence of the 
infection and for nearly complete res- 
toration of articular function. 

Gonorrheal Ophthalmia. — Re- 
ports indicate that the use of fever 
therapy induced by physical means in 
these cases “causes subsiding of the in- 
flammation and disappearance of the 
organisms, accelerates ' healing, and 


shortens the stay in the hospital.” Uni- 
formly favorable results were reported 
from the use of artificial fever in these 
cases (M. H. Metz: J. A. M. A. 106: 
1658 (May 9) 1936; W. T. Hasler, Jr., 
and Louis Spekter : loc. cit.') 

Other Gonorrheal Complications. 
— Studies of gonorrheal endocervicitis, 
gonorrheal prostatitis, gonorrheal salpin- 
gitis, and gonorrheal pelvic inflammatory 
disease indicate that if proper technic 
is used, these complications will respond 
favorably to prolonged, high artificial 
fevers. In 187 cases of gonorrhea, 121 
patients were clinically “cured” and 28 
were improved ; in 4 cases results were 
not reported. These figures are start- 
lingly good (Warren, Carpenter, and 
Boak; and Desjardins and Popp). There 
is convincing evidence, according to W. 
M. Simpson (loc. cit.), based on studies 
of thermal death times of organisms in 
vitro and the clinical response of patients 
with gonococcic infections to artificial 
fever therapy that it is possible, in most 
instances, to destroy gonococci in the 
various lesions of the disease with 
sustained high temperatures. Besides 
this sterilizing effect, there is also evi- 
dence that artificial fever therapy stimu- 
lates immune reactions. Despite the 
severity of this type of treatment, its use 
by properly organized teams of workers 
in well-equipped institutions seems justi- 
fied in cases in which no contraindication 
is present. 

Infectious Arthritis. — The work 
of various investigators shows that about 
30 per cent, of the patients with infecti- 
ous arthritis who were treated with 
artificial fever were significantly im- 
proved ; the other 70 per cent, showed 
little or no improvement (C. L. Short 
and W. Bauer ; Hench, Slocumb and 
Popp ; R. M. Stecher ; C. F. Tenney and 
W, B, Snow; C. W. Strickler, Jr.). 

Meningococcus Septicemia. — ^T hree 
“cures” have been reported following the 
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use of prolonged high fevers, 7 to 10 
hours at 106.8° F. (41.5° C.) (E. S. 
Platon, E. McElmeel, and A. Stoesser: 
Minnesota Med. 19:781 (Dec.) 1936; 
A. E, Bennett, J. P. Person, and E. E. 
Simmons : Arch. Phys. Therapy 17 : 743 
(Dec.) 1936). 

Multiple Sclerosis. — Several in- 
vestigators (Desjardins and Popp; A. E. 
Bennett and B. Austin ; and H. W. 
Hefke) reported the treatment of this 
condition with induced fever. The re- 
sults were for the most part unfavorable, 
although the number of cases reported is 
too small to permit the drawing of any 
final conclusions. 

Mycosis Fungoides. — The report of 
J. Peyri and that of J. V. Klauder (J, 
A. M. A. 106:201 (Jan. 18) 1936) 
signifies that of 10 cases of mycosis 
fungoides in which artificial fever pro- 
duced by physical means was used, 
moderate improvement, which apparently 
was temporary, was noted in 8 cases. In 
1 case treatment had to be discontinued 
because of an intercurrent, severe herpes 
zoster; in the other case treatment was 
of “no avail.” 

Parkinson’s Syndrome. — H. W. 
Hefke and also J. C. Rogers reported 
the treatment of this condition with 
fever therapy ; W. PI. Schmidt had 
previotxsly advocated fever therapy for 
the postencephalitic type of this syn- 
drome. It would ijrobably be best to 
heed the statement of D. Riesman, 
viz., that “fever therapy in the form of 
diathermy or malarial or bacterial in- 
jections seems to produce no permanent 
benefit. It may even do hai'in,” 

Syphilis (Early). — ^Reports indicate 
that artificial fever therapy combined 
with chemotherapy affords better results 
than can be obtained by the use of either 
alone (C. A. Neymann, T. K. Lawless, 
and S. L. Osborne: J. A. M. A. 107: 
194 (July 18) 1936 ; Epstein and Cohen ; 
W. M. Simpson: loc. cit.). In the in- 


vestigation of the treatment of primary 
syphilis, as well as the later stages, fever 
theiapy (50 hours of sustained rectal 
temperatures between 105° and 106° F. 
(40.6° and 41.1° C.) was combined with 
30 injections of an antisyphilitic agent. 
Cutaneous manifestations of the disease, 
including chancres, responded with sur- 
prising promptness, and no living motile 
spirochetes were found in any of the 
primary lesions after the first fever 
treatment. Progressive improvement in 
serologic reactions appeared in the 
majority of cases, and there was no 
evidence of clinical or serologic relapse. 
The results of treatment in control 
groups in which either fever therapy 
alone or chemotherapy alone was used 
indicated that either of these methods 
alone was often inadequate. In the 
article by Neymann and others, the value 
of artificial fever therapy in the treat- 
ment of syphilis is discussed pertinently. 

Ocular Syphilis. — Studies indicate 
that the combined fever-chemotherapy 
technic of Simpson is of considerable 
value in the treatment of some forms of 
ocular syphilis, particularly interstitial 
keratitis, exudative uveitis, optic neuritis, 
and neuroretinitis. The greatest field of 
usefulness of artificial fever and specific 
therapy may well be their early ap- 
plication to prevent later ocular mani- 
festations. 

Syphilis op Nervous System. — ^Re- 
ports vary as to the efficacy of artificial 
fever induced by physical means in the 
treatment of dementia paralytica, tabes 
dorsalis, and other types of syphilis of 
the central nervous system. Some in- 
vestigators have secured more favorable 
results by the use of this means of in- 
ducing fever; others have found that 
malarial inoculation seems to give more 
favorable results. Simpson (loc. cit.) 
found that of his patients with dementia 
paralytica who were subjected to com- 
bined fever and chemotherapy, 77 per 
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cent, experienced clinical remission and 
only 4 per cent, showed no improvement. 
Neymann and Osborne have added to 
reports of their own favorable results the 
observations of other workers obtained 
by application of artificial fever tlierapy 
to the treatment of patients with de- 
mentia paralytica. Of 544 patients in 
all stages of the disease, 161 (30 per 
cent.) obtained complete clinical remis- 
sion, while 155 (29 per cent.) were dis- 
tinctly improved. Simpson also ob- 
served favorable improvement in patients 
with tabes dorsalis treated by fever in- 
duced by physical means, and from his 
experiences was of the opinion that “re- 
stilts obtained in the treatment of symp- 
tomatic neurosyphilis, asymptomatic 
neurosyphilis, ocular syphilis, and resis- 
tant sero-positive syphilis are at least 
comparable, if not superior, to the results 
obtained with the more hazardous, time- 
consuming and inconstant malaria 
therapy.’” 

A. E. Bennett (J. A. M. A. 107: 845 
(Sept. 12) 1936) reported favorable re- 
sults in 14 cases of tabes dorsalis in 
which patients were treated according 
to the Simpson technic when previous 
methods had failed. In a preliminary 
report C. H. Barnacle, F. G. Ebaugh, 
and J. R. Ewalt {Ibid.) 107: 1031 (Sept. 
26) 1936) discussed the comparative 

study of 30 patients with dementia para- 
lytica who were treated by combined 
artificial fever therapy and tryparsamide, 
as compared with an equal number 
treated by malaria therapy, both methods 
being followed by chemotherapy. They 
found 70 per cent. (21 cases) were defi- 
nitely improved in the artificial fever 
series, whereas 63.3 per cent. (19 cases) 
were definitely improved in the malaria 
group. Serologic reactions in the cere- 
brospinal fluid did not parallel the clini- 
cal results in either group. R. H. Kuhns, 
{loc. cit) reported the observation of a 
higher percentage of improvement among 


patients treated for dementia paralytica 
by artificial heat (electric blanket) than 
in those treated by malarial inoculation. 

S. H. Epstein, H. C. Solomon and 

I. Kopp (J. A. M. A. 106: 1527 (May 
2) 1936) reported a review of the liter- 
ature which showed that of 648 collected 
cases of dementia paralytica in which pa- 
tients were treated by diathermy and 
hyperpyrexia, remissions were reported 
in 27 per cent., whereas in cases in 
which treatment was with malaria, sim- 
ilar remissions were observed in 45 per 
cent. ; in cases in which patients were 
treated with tryparsamide remissions 
occurred in 42 per cent. 

Tuberculosis. — Investigations indi- 
cate that artificial fever should be em- 
ployed with greatest care even in 
experimental studies (M, H. Metz; 

J. E. Benjamin; G. R. Duncan and E. S. 
Mariette; R. C. Majoi*, H. P. Doub and 
F. W. Hartman) . There is great danger 
of doing harm to the patient if fever 
therapy is used in this disease, and the 
study of this phase of treatment of 
tuberculosis should, for the present, re- 
main entirely in the hands of research 
groups. 

Undulant Fever.- — L. E. Prickman 
and W. C. Poop (Proc. StafiF. Meet., 
Mayo Clin. 11 : 506 (Aug. 5) 1936) have 
noted a rather striking response to fever 
therapy in 3 cases of undulant fever. 
The Reviewer recently treated a fourth 
patient, who has shown a sudden and 
very spectacular remission of the chills 
and fever following 3 sessions of high 
fever artificially produced. The num- 
ber of patients is insufficient for one 
to draw any final conclusions in regard 
to this disease. 

Conclusions Witi-i Regard to Dis- 
eases Treated. — The studies that have 
been made during the past year indicate 
that the chief sphere of usefulness of 
fever therapy by physical means lies 
in the treatment of gonorrhea, both 
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acute and chronic, and of its complica- 
tions. It would appear that it may be 
of value in the treatment of syphilis j 
particularly when it is combined with 
chemotherapy. While there is a sugges- 
tion that artificial fever produced by 
physical means may be helpful in the 
treatment of intractable bronchial asthma 
and in selected cases of chronic infec- 
tious arthritis, chorea, and undulant 
fever, nevertheless clinical data are not 
sufficient to permit any final conclusions 
to be drawn. Its value in about 40 other 
diseases remains to be proved. It seems 
to offer promise of considerable useful- 
ness as a therapeutic agent, particularly 
m the treatment of gonorrhea. 

Conclusion . — Studies dttring the past 
year have emphasized the facts stressed 
by the Council on Idiysical Therapy, 
vie., that prodriction of fever Ijy ph)'-sical 
means is strictly a hospital procedure; 
that it is essential that a well-trained 
personnel be in coniplete chai'ge of the 
work ; that skilled nurse-technicians, who 
have had at least one month’s super- 
vised training, administer the treatments ; 
and that a physician be in constant at- 
tendance. Patients to be treated by fever 
should be selected with as much care 
as are those who are to undergo a major 
surgical operation. 

The dangers that have been mentioned 
— embolism, hemori'hage, and sudden 
death — are extremely’ rare when the ad- 
ministration of the fever is in the hands 
of a competent, well-organized group. 


However, there is certain to be a very 
slight mortality with a treatment that is 
as heroic as this. If these treatments 
are given without proper control or are 
considpied as simple office procedures, 
there is danger of harm to the patient 
or even death. 

Opinions vary as to the best and safest 
physical means of producing fever. A.1- 
most any one of the methods described 
in this article may be used with the 
confidence that it will produce favor- 
able results provided the team of workers 
who are using it have developed a good 
technic for the particular method. 

It would seem quite apparent that, 
for the present, the medical profession 
as a whole should avoid the use of fever 
therapy unless there is available an in- 
stitution properly equipped to admin- 
ister this ty’pe of treatment. 

The controversy still goes on concern- 
ing the effectiveness of fever produced 
by^ malarial inoculations or injections of 
foreign proteins as compared to fever 
produced by physical means. It would 
seem from a clinical standpoint that the 
production of fever by physical means 
offers certain factors of control and 
safety that make it appear preferable in 
some instances to the production of 
fever by malarial inoculations or by 
injections of foreign protein. Clinical 
observations would indicate that in the 
treatment of disease by these two 
methods the results obtained are some- 
what comparable. 


IONIZATION 

I’y Richard Kovacs, M.D. 


Renewed interest in the time-honored 
method of percutaneous introduction of 
medicinal substances by the galvanic cur- 
rent is largely due to newer clinical and 
research work demonstrating that vaso- 
active substances, notably histamine and 
choline compounds, when introduced by 


ionization penetrate the deeper layers 
of the skin and exert local as well as 
systemic effects and are clinically useful 
in a variety of chronic conditions. 

Physics and Mode of Action. — H. 
Rutenbeck (Klin. Wchnschr. 14:228 
(Feb. 16, 1652 (Nov. 16) 1935) groups 
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under the term of electrophoresis 3 forms 
of ionic movement: (1) Iontophoresis 
in ionized solutions is the attraction of 
the positive and negative ions to the 
pole with the opposite electric charge. 
(2) Cataphoresis is the transport of non- 
dissociated molecules and colloids, in- 
cluding the solving fluid itself, from the 
positive pole (anode) to the negative 
pole (cathode). (3) Electronosmosis 
is the speeding up of the normal endos- 
motic power of tissues — only high 
voltage is effective for this. Optimum 
eflfect by ionization can be obtained ( 1 ) 
if the solution contains only dissociated 
pure medicaments (inorganic ions from 
the metal used for contact will travel 
faster than organic ones) ; (2) if the 
ions are greatly dissociated (do not use 
concentrated solutions) ; (3) if suffi- 
cient strength of current is employed a 
sufficient length of time (at 5 MA 
strength a 1 per cent, solution of choline 
shows no general effect in one-half 
hour, while at 15 MA in 5 to 10 minutes 
a general reaction — perspiration, in- 
creased peristalsis — ^will occur). Gen- 
erally speaking, more intense penetra- 
tion occurs from the positive pole. Ions 
repelled from the positive pole are heavy 
metals : copper, zinc, magnesium, alka- 
loids, morphium, cocaine, histamine, 
cholin derivatives, aconitine. The nega- 
tive pole will introduce salicylates, iodides 
and bromides. 

Ionic penetration^ according to Har- 
puder (American Congress of Physical 
Therapy (Sept.) 1936), takes place at 
least through the rete Malpighii as far 
as the corium and along the hair follicles 
and coil glands; such penetration is not 
obtainable by medicated ointments or 
solutions. Effects upon deeper or in- 
ternal tissues can only be expected from 
drugs acting upon reflex connections be- 
tween the skin and deep tissues. Ioni- 
zation {electrophoresis') is not suitable 
for systemic treatment because the 


amount of drug introduced into the skin 
and carried into the circulation cannot 
be estimated with accuracy. Ionization 
is essentially an introdernial therapy and 
its advantage is the possibility of cover- 
ing large areas and in its slow, pro- 
longed, localized action. 

Apparatus and General Technic . — 
Any form of galvanic current generator 
will suffice. Simplest and most inexpen- 
sive ai-e large “B” batteries (50 volts 
and 100 amperes) when equipped with 
a current control (rheostat) and milli- 
ampere meter. They can be employed 
in homes where there is no current 
supply. The average “B” battery will 
need replacement only about once a 
year. Galvanic “rectifiers” change the 
alternating supply current into a direct 
(galvanic) current through a vacuum 
or valve tube. Most expensive are motor 
generators, but they also furnish a vari- 
ety of “low frequency” currents for 
muscle and nerve stimulation. 

The general technic of ionic medication is 
described by R. Kovacs (Physiotherapy Rev. 
16:3 (Feb.) 1936). An “active” electrode is 
made of sufficient thickness of absorptive ma- 
terial and serves to hold the solution; gauze 
of a thickness of one-half inch (about 16 
layers) is best, but cotton or felt of the same 
thickness may serve also. Soaked with the 
solution at a temperature of comfortable 
warmth, the pad is laid on with a good con- 
tact over the area to be treated. Upon the pad 
is placed a metal plate of somewhat smaller 
size, care being taken that the metal nowhere 
touches the skin ; even a minute contact may 
lead to a chemical burn. 

Special technics have been developed for the 
introduction of vasodilating drugs. For treat- 
ment of mucous surfaces — the cervix, nasal 
cavity or the inner ear — a metallic electrode, 
solution or packing containing the ions, is 
placed in direct contact with the walls of the 
cavity. A pad electrode of larger size than 
the active electrode serves as a dispersive 
electrode in all treatments ; it is soaked in hot 
water or saline solution and placed in good 
contact with any convenient part. A foot- or 
arm-bath may also be used as a dispersive 
electrode. Connection of the active and dis- 
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persive electrodes to the correct poles is of 
the utmost importance. If the terminals of the 
galvanic apparatus are not permanently marked 
for polarity, it can be quickly determined by 
placing the cord tips into salt water 1 inch 
apart and turning on a small amount of cur- 
rent. The cord tip around which a large num- 
ber of bubbles (hydrogen gas) immediately 
appear is the negative pole. 

Histamine Ionization, — Histamine 
is a vasodilator substance which is formed 
in the skin as a result of thermal, me- 
chanical, or chemical irritation. After 
being produced pharmacologically, it was 
originally employed in the form of in- 
jection for rheumatic conditions. D. 
Deutsch reported first on its administra- 
tion by ionization. In 250 patients with 
muscular rheumatism and chronic arthri- 
tis and sciatica^ which previously resisted 
all antirheumatic measures, there was 
permanent improvement or full restitu- 
tion in the majority of cases. The 
number of treatments varied from 4 to 
20; in acute cases often a single treat- 
ment was sufficient. 

The technic employed by Deutsch 
follows : 

Moisten blotting paper of a size corresponding 
to the area to be treated with a 1 : 1000 solu- 
tion of histamine acid phosphate; after place- 
ment it is covered with a metal foil connected 
to the positive pole ; the dispersive pad is con- 
nected to the negative pole. A few milliam- 
peres (54 MA per sq. cm.) of current is al- 
lowed to flow for 1 or 2 minutes. After re- 
moving the electrode, the skin looks reddened, 
wheals appear and form a patch of urticaria 
and the temperature of the treated part rises 
3° to 5® F. Microscopically, a dilatation of 
the minute arterioles and capillaries and in- 
creased permeability of vessel walls are shown. 
All this gradually recedes and the skin returns 
to normal appearance in a few hours. 

Undesirable results of systemic ab- 
sorption are : headache, tachycardia, 
feeling of constriction of the chest axid 
faintness. Deutsch attributes the favor- 
able results to a nervous reflex effect on 
muscle pain and spasm without an anes- 
thetic effect in the ordinary sense. He 


emphasizes that histamine will onlv re- 
lieve pain which is connected with local 
tenderness or limitation of motion. 

J. C. Doane found benefits with his- 
tamine ionization in cases in which the 
basic difficulty was local ischemia due to 
a vasospasm or to a deficiency in col- 
lateral circulation accompanying an ob- 
struction lesion. The relaxation of painful 
muscle spasm and the production of 
localized counterirritant action appear 
also useful. The conditions treated were 
arteriosclerotic endarteritis, Buerger’ s 
disease, spasticity in spinal cord disease 
or injury and myalgias. He employed 
1 : 10,000 solution of histamine hydro- 
chloride in a glass jar into which the 
extremity to be treated was immersed 
and 10 MA of current was applied for 5 
to 10 minutes from the positive pole. 
A dispersive pad on the thigh was con- 
nected to the negative pole. D. H. 
Kling (Arch. Phys. Therapy 16:466 
(Aug.) 1935), using Deutsch’s technic, 
reports on 150 cases treated with hista- 
mine ionization and claims 80 to 100 per 
cent, cure or improvement in affections 
of soft tissues, muscles and bursae ; 66 
per cent, improvement in posttraumatic 
arthritis; 76 per cent, improvement in 
rheumatoid arthritis and 60 per cent, 
improvement in osteoarthritis. Accord- 
ing to P. S. Hench and his associates 
(Ann. Int. Med. 9:883 (Jan.) 1936) 
these figures do not appear to be checked 
by controls. F. S. Mackenna (Lancet. 
1:364 (Feb. 15) 1936) employed a 
histamine ointment rubbed in the skin 
which is previously scarified; a current 
strength of 100 to 150 MA is used from 
3 to 25 minutes, cutting it off as soon 
as the first sign of a systemic reaction — 
flushing of the face — appears. Reporting 
on 2496 treatments, he found best results 
in fibrositis, neuritis and traumatic ar- 
thritis. Individually controlled technic 
is essential. The average number of 
applications was 25 and at least 12 
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were required for am' permanent im- 
provement. 

Ionization with Choline Com- 
pounds . — Choline is a vasoactive sub- 
stance acting as an antagonist to atro- 
pine; it stimulates the parasympathetic 
nerv^es and dilates the peripheral vascular 
system. Among several choline com- 
pounds suitable for ionic introduction, 
most extensive work was done with 
mecholyl ( acetyl- bitamethyl choline 
chloride). J. Kovacs, L. L. Saylor 
and I. S. Wright (Am. Heart. J. 11; 


the fact that defective peripheral circula- 
tion and disturbed blood supply to the 
affected joints are apparent in many 
cases of chronic arthritis. In peripheral 
•vascular disease, where organic occlusion 
has been the major factor, the choline 
compounds have not been of marked 
value, while in vascular disease in which 
spasm is the major factor, the use of 
the choline compounds proved helpful. 
Strikingly good results were seen in 
Raynaud" s disease ; in 10 patients treated 
there was an increase of comfort and 



Fig. 1 — Technic of mecholyl ionization. (R. Kovacs : “'Electrotherapy and 
Light Therapy/' Lea and Febiger, Phila , 1935.) 


53 (Jan.) 1936) summarize 2 years' 
experience with choline ionization. 
One hundred and seventeen cases of 
chronic arthritis were treated from 2 
weeks to 2 years with an average of 2 
treatments per week; of 44 osteoarthri- 
tics, 31 reported definite improvement; 
while out of 73 with rheumatoid ar- 
thritis^ 50 claimed improvement ; in both 
groups certain individuals responded re- 
markably, but there were frequently ob- 
served arthritis patients with sudden re- 
missions, regardless of the therapy used 
at the time. The authors consider 
mecholyl ionization a palliative treatment, 
useful in chronic arthritis, especially of 
the rheumatoid type, where other meth- 
ods of physical therapy directed at the 
relief of local conditions frequently fail. 
The rationale of treatment is based on 


a deci'ease of the frequency and severity 
of attacks ; in 4 of these patients painful 
ulcei'ations healed completely. Compli- 
cating scleroderma also improved defi- 
nitely. O. Abel, Jr, (J, Missouri M. A, 
32:351 (Sept.) 1935) reports 90 per 
cent, relief in 51 cases of chronic osteo- 
arthritis and rheumatoid arthritis^ but 
has no data on prolonged observation of 
these cases. 

L. Martin (American Congress Physi- 
cal Therapy (Sept.) 1935) reports that 
of 83 arthritic patients treated, 55 per 
cent, with infectious arthritis were bene- 
fited; some became symptom-free. 
Seventy-nine per cent, with metabolic 
farms of arthritis were helped ; some be- 
came symptom-free. Patients with severe 
chronic generalized infectious arthritis 
derived only temporary palliative benefit. 
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In the group of hypertrophic arthritis, 
where constipation was a factor, relief 
of both was obtained in 79 per cent. 

Tn the technic of mecholyl ionization, J. Ko- 
vacs (Am. J. M. Sc. 188:32 (July) 1934) 
employs a per cent, solution for saturating 
reinforced asbestos paper and wrapping this 
around the affected joints (Fig. 1). A fairly 
large malleable metal plate is placed on the 
moist paper and connected to the positive pole 
of a galvanic generator and a very large dis- 
persive moist pad is applied to the back and 
connected to the negative pole (Fig. 2) The 


increase of pulse rate and peristalsis, 
likewise reduction of blood-pressure. 
These can be immediately checked by 
subcutaneous injection of gfain 

(0.6 mg.) of atropine. A. J. Kotkis 
and R. H. Melchionna (Arch. Psys. 
Therapy 16:528 (Sept.) 1935) con- 
firmed these physiologic effects. 

In the treatment of varicose ulcers, 
J. Kovacs (American Congress of 
Physical Therapy (Sept.) 1936) re- 



current is slowly increased from 5 to 20 or 
30 M A and kepi itp for 20 minutes. After 
treatment, the part is dried and kept covered. 

The characteristic local reaction during 
treatment is a feeling of prickling fol- 
lowed by warmth. Immediately after 
treatment ‘'gooseflesh'' appears accom- 
panied by local hyperemia and pcispira- 
tion of the treated skin area. The latter 
may continue frotn 6 to 8 hoiu's. dhe 
surface temperature of the area undei 
treatment lirvSt rises then drops under 
profuse perspiration (with accompany- 
ing evaporation) , and linally rises above 
its former level in from ^ hours. 

General effects arc observed when large 
areas were treated, there is a special 
sensitivity of the i:)atiexit ; they consist 
of flushing, general sweating, salivation. 


ported on 43 cases in which mecholyl 
ionization was completed; with the ex- 
ception of 2 patients, the ulcers healed 
in all cases. The patients were unselected 
and careful experimental conditions were 
maintained. With 3 exceptions, patients 
had been through a control period rang- 
ing from 1 to 37 years, during which 
time all recognized forms of treatment 
had been tried; during the period of 
treatment no patients were hospitalized 
or put to bed, but were urged to continue 
their daily occupations ; no other forms 
of treatments, such as injections, w-ere 
used during the course of the ionization. 
A plain petrolatum dressing was per- 
mitted during the course of 
stages of the treatment if it made the 
patient more comfortable. Veins, if m- 
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dicatedj were injected only after the 
ulcer had healed. 

The technic of treatment consisted in 
wrapping around the foot and leg rein- 
forced asbestos paper saturated with 
^ per cent, solution of mecholyl and 
connecting this to the positive pole. A 
dispersive pad is connected by the nega- 
tive pole. The ulcerated area is not 


local diaphoresis continuing from 4 to 8 
hours after the treatment, which may 
reduce the edema resulting from hydro- 
static pressure, the relief of the tissues 
of this ovei'load of fluid may permit 
healing. 

Summary. — Histamine ionisation by 
the generally used technic produces an 
intense local “counterirritant” effect and 



showing systemic effects of mecholyl ionization. (R. Kovics : 
Electrotherapy and Light Therapy," Lea and Febiger, Phila., 1935 .) 


covered during treatment until a firm 
scab has formed over it. The current 
used is 20-30 ma., applied from 20 to 
30 minutes, and treatment is generally 
given 2 or 3 times weekly. 

L. Saylor, J. Kovacs, A. W. Duryee 
and I. Wright (J. A. M. A. 107: 114 
(July 11 1936 explain the mechanism 
of healing of ulcers by mecholyl ioniza- 
tion partly by increased local circulation, 
resulting in a more rapid removal of the 
waste products and improved local nutri- 
tion, ^ thus producing regeneration of 
the tissues, and partly by the marked 


is applied in a vei'y dilute solution for a 
few minutes only. Systemic effects are 
an exception. It is repoi'ted to give best 
clinical results in muscular affections. 
Mecholyl ionisation produces a less in- 
tense local reaction, its effect amounting 
to a deposition of the drug in the deeper 
layers of the skin and its gradual ab- 
sorption. It is applied in a more con- 
centrate solution and for a longer period 
of time. Systemic effects occur as a 
rule. It is reported to give best results 
in joint affections and also in •varicose 
ulcers. 


PASSIVE VASCULAR EXERCISES 
(TREATMENT BY ALTERNATING SUCTION AND PRESSURE) 

By Gesa deTakats, M.D. 


A physical method of dilating collat- 
eral arterial pathways of an extremity, 
whose major arterial pathways had been 
occluded by trauma or disease, has been 
designated as passive vascular exercise. 
While the idea of releasing the existing 
atmospheric pressure of about 15 pounds 
per square inch of surface and thus 
dilating the small vessels either by con- 
tinuous or alternating suction was pro- 
posed many years ago, L. G. Herrmann 
(“Passive Vascular Exercises,” J. B. 
Lippincott and Co., Phila., 1936), of 
Cincinnati, and E. M. Landis and L. H. 
Hitzrot (Am. J. M. Sc. 189 : 305 (Mar.) 
1935), of Philadelphia, have in recent 
years aroused great interest in this prob- 
lem by constructing efficient mechanical 
devices and outlining the indications and 
results of this form of physical therapy. 

Physiologic Considerations . — 
When a major or a middle-sized ai-tery 
is blocked, nature’s method to develop 
collateral circulation around the obstruc- 
tion is to raise the blood-pressure above 
the obstruction and diminish peripheral 
resistance below it. The collateral chan- 
nels, which carry the side-tracked blood, 
are preexistent, but their diameter is 
small, as they are not accustomed to 
carrying much of a load. The fate of 
the limb whose major or medium-sized 
arterial pathways are occluded, will de- 
pend to a large extent on the site of 
obstruction, on the number and size of 
the available collaterals, on the vaso- 
motor tone of the peripheral vascular 
bed, and on cardiac reserve. Every one 
of these factors may contribute to death, 
recovery or subsistence of the affected 
part. 

Passive vascular exercises cannot in- 
fluence the action of the heart, nor can 


they change the site or extent of the 
vascular occlusion. They may stretch the 
smaller vessels and collaterals if they 
are unaffected by disease and they may 
influence vasomotor tone. Thus, it ha«; 
been pointed out by M. R. Reid and 
L. G. Herrmann (Ann. Surg. 102:321 
(Sept.) 1935) that the dramatic action 
of suction and pressure in case of peri- 
pheral arterial embolism must be based 
on the release of vessel spasm. Further 
evidence for this mechanism is supplied 
by the beneficial effect of papaverine in 
cases of acute vascular occlusion (G. 
de Takats : J. A. M. A. 106:1003 (Mar. 
21) 1936). For the release of this 

vasomotor tonus during treatment by 
suction and pressure, Landis has advo- 
cated the use of heat from the start; 
later, Herrman and, recently, F. V. 
Theis and M. R. Freeland Qlbid. 107 : 
1097 (Oct. 3) 1936) have emphasized 
the advantage of combining heat with 
passive vascular exercise. The method 
and extent of applying heat will be dis- 
cussed later. 

When the terminal vascular bed is 
closed or destroyed, no dilatation of col- 
laterals can improve the oxygenation of 
tissues. In such cases of “arteriolar 
destruction,” this therapy is of no avail 
or may even increase stasis and acceler- 
ate necrosis. 

To explain the beneficial effects of 
passive vascular exercises on peripheral 
vascular disease, it has been generally 
assumed that actually more blood is be- 
ing sucked into the extremity encased 
in an air-tight boot. The objective 
changes produced are the restoration of 
a normal pink or even red color to the 
toes, the rise in skin-temperature, the 
increased moisture, and a mobility of 

(957) 
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the joints (Herrmann: loc, cit,). The 
capillary microscope reveals a filling- and 
stretching of the capillaries. It has been 
generally overlooked that such changes 
can readily be brought about by the 
venous congestion produced by the cuff- 
pressure during the phase of suction 
and that feeling of warmth, which pa- 
tients experience, does not occur during 
the phase of suction, but during the 
phase of positive pressure. For this 
reason, at least part of the beneficial 
effects of alternating suction and pres- 
sure therapy are dependent on the pro- 
duction of an intermittent venous hyper- 
emia (W. S. Collens and N. D. Wil- 
ensky: Am. Heart J. 11:705 (June) 
1936; G. de Takats, F. K. Hick and 
J. S. Coulter: In Press) ; during venous 
congestion the minute vessels are filled 
and stretched to capacity and during 
release the reactive hyperemia attracts 
fresh blood. There still remains, of 
course, the effect of decreased environ- 
mental pressure on the cutaneous vessels, 
but whether this subatmospheric pres- 
sure exerts any influence on the deeper 
vessels is a matter of conjecture. 
Another explanation of beneficial ef- 
fects of alternating suction and pressure 
has been attempted by Theis {loc. citS). 
Because of the fall of the oxygen-satur- 
ation of the venous blood in the saphen- 
ous vein and the rise in skin-tempera- 
tures after treatment, he believes that an 
increase in tissue-metabolism takes place 
and this, and not an improvement in 
circulation, is responsible for the bene- 
ficial effects. The fall in venous oxygen, 
however, can equally be explained by 
the venous stasis, as mentioned above; 
the rise in temperature can readily be 
produced in any air-tight boot but with- 
out any suction and pressure. It has 
furthermore been shown by Landis that 
the compression and thinning of the air 
encased in the boot may in itself give 
in to an increase in temperature. 


Methods of A pplication. — There 
are various types of apparatus on the 
market, but fundamentally they employ 
the following principle : 

The treated extremity is encased in a trans- 
parent boot, made of glass or of cellulose 
acetate, through which the color-changes of 
the extremity may be observed. A pressure- 
dial on the boot serves to register the amount 
of suction or pressure obtained. The boot is 
then fastened to the extremity, usually at mid- 
tnigh, with the help of rigid or soft rubber 
cuffs, which are supplied in several sizes to 
fit the thigh. Obviously they should not be too 
tight, and yet must prevent leakage, if the 
desired pressure-changes are to be obtained. 
By the use of double cuffs or cuffs with flaps, 
this problem has been fairly well solved. The 
extremity is elevated from 10 to 12 inches 
above the heart. The boot or boots, as many 
as four at a time, are comiected to a suction- 
pump, which is preferably portable, noiseless, 
and which can be adjusted to different pres- 
sures and ratios between positive and negative 
pressure. 

Most machines now are using the cycles 
described by Landis, a negative pressure 

from 80 to 120 mm. of mercury for 20 seconds 
and a positive pressure of 20 to 40 mm. for 5 
seconds, the changes taking place rather 
rapidly. Herrmann, on the other hand, uses 
pressures from — 80 to +20 mm. of mercury, 
the alternation taking place slowly, taking 
about 2 to 4 cycles a minute ; with the 15 
second cycle, about 9 seconds are taken for 
the negative and to 6 seconds for the positive 
cycle. That the exact timing will slightly de- 
pend on the number of extremities treated and 
the air space in the boots is evident. Both 
authors have emphasized that in cases of gan- 
grene, impending gangrene or marked capil- 
lary stasis, the negative pressures should not 
exceed 40 mm. of mercury, as more than that 
may produce pain or accelerate necrosis. 

The treatments are given according to the 
severity of the vascular occlusion and the im- 
minence of gangrene. They can be given for 
12 hours a day, 1 hour on and 1 hour off, and 
they can be given during the night with suit- 
able sedatives. Five hours a day for 2 weeks, 
a total of 70 hours, should serve as an ade- 
quate test, whether or not, the treatment is 
going to be of any benefit. Although, gen- 
erally speaking, patients with low blood- 
pressures and with marked arteriolar involve- 
ment give the least response, no satisfactory 
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method of predicting the benefit to be derived 
has been found except that of an intensive 
treatment for trial. Evexi in cases in which 
peripheral vascular disease has advanced to a 
point where there is no increase in circula- 
tion after the abolition of vasoconstrictor tone, 
Landis has found it possible to increase the 
bloodflow by this method. 

Indications. — 0£ all the disturbances 
of peripheral circulation, acute arterial 
occlusions have been most dramatically 
influenced by this form of therapy. 
M. R. Reid and L. G. Herrmann (Zoc. 
cit.) and J. H. Conway (J. A. M. A. 
106:1153 (Apr. 4) 1936) have reported 
outstanding success in this type of lesion. 
It must be remembered, however, that 
the concomitant vessel-spasm can be re- 
lieved by heat and vasodilators and that 
the recovery of the limb also depends 
to a great extent on the site and extent 
of obstruction (G. de Takats : Am. J. 
Surg. 33:60 (Jvtly) 1936). 

Excellent results have been rejMirted 
on the treatment of frost-bites. In a 
stage of vasoniotor jiarjilysis and stag- 
nation of blood iti the venocapillary bed, 
suction and pressure is indicated and 
useful. Alore pressixre an<l le.ss suction 
is to be cmjiloyed. When thromlxisis 
has taken place, oblitei'aling the terminal 
vascular bed, or if frank gangrene has 
set in, the treatment is useless and only 
delays the i-emoval of tissue which is 
irrevocably lost. 

Of the chronic arterial occlusions of 
the- extremities, Buerger’s disease has 
been reported to have given favoralde 
response to this form of tlierapy by 
Herrmann {loc. cit.), Landis {loe. eit.), 
and Theis (/or. cit.). 'I'he. writer (G. 
de Takats: J. A. M. A. 103: 1920 (Dec. 
22) 1934), K. V. Allan and G. K. 
Brown (Ibid. 105:2029 (Dec. 21) 
1935), TT. Wilson and N. W. Roomc 
(Ibid. 106:1885 (May 30) 1936), and 
J- H. Conway (/or. cit.) did not find 
any decided benetlt in this group of pa- 
tients. Allen and Brown stated that the 


results with the intravenous injection of 
typhoid vaccine are so good that this 
type of treatment cannot be compared 
with it. In the acute inflammatory stage 
and in the late stages of arteriolar de- 
struction, suction and pressure treat- 
ments cannot do any good and may even 
be harmful. One of the greatest ob- 
stacles to the successful treatment of 
Buerger’s disease is the unusually high 
vasomotor tone, which is maintained re- 
flexly from the diseased segments of 
the vessels. Recent observations on the 
treatment of sympathectomized patients 
by alternating suction and pressure in- 
dicate that the removal of vasomotor 
influence definitely improves the effect 
of this treatment on Buerger’s disease. 

By far, the overwhelming majority of 
patients suffering from peripheral vascu- 
lar disease suffer from arteriosclerosis 
zvitli or zvithoiit diabetes. It is this 
groui^ of patients that needs a real im- 
pi'ovement in previous forms of therapy. 
While Allen and Brown {loc. cit.') and 
Wilson and Roome {loc. cit.) do not 
feel that decided benefit of any kind 
has l^een obtained, most authors report 
a definite improvement, which is per- 
manent enough so that a balance between 
arterial occlusion and efficient collateral 
circulation has taken place. 

The difficulty in evaluating the merits 
of this treatment lies in the fact that 
such patients are also treated by : ( 1 ) 
rest in bed, (2) mild heat, (3) plenty 
of fluids, (4) abstinence from tobacco 
and (5) vasodilators. (G. Herrmann 
and L, Herrmann: Texas State J. Med. 
32:340 (May) 1936.) In addition, the 
hospitalization of these patients enables 
the physician to regulate the patient’s 
diet and to establish surgical care of the 
wounds, ulcerations or necrosis. There 
is, finally, a psychic influence, which by 
no means should be disregarded. These 
patients are in fear of losing part of 
their extremity; they have tried other 
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measures which have failed ; their hope 
is in this mechanical device, which will 
restore the circulation to normal. It 
must also be taken into consideration 
that many of the elderly arteriosclerotics 
have cerebral vascular disturbances ; they 
are easily impressionable, and are de- 
lighted or become desperate at the slight- 
est change in their physical condition. 
Nevertheless, from an experience with 
a considerable number of ambulatory 
patients, who have received no medica- 
tion, no mental suggestions, no diets 
and whose only treatment consisted of 
1-hour treatments by alternating suction 
and pressure 3 times a week, the writer 
has gained the impression that, roughly, 
one-half of them have had subjective 
relief. A purely objective method of 
measuring intermittent claudication has 
recently been developed by L. H. Hitz- 
rot, M. Naide and E. M. Landis (Am. 
Heart J. 11:513 (May) 1936), but 
has, so far, not obtained wide clinical 
application. 

A number of indolent ulcers, pressure 
sores and perforating ulcers, which heal 
slowly because of insufficient circulation 
or lack of adequate sensory stimuli, are 
favorably influenced by this method. 
The reactive hyperemia develops also in 
anesthetic areas. 

Contraindications . — From the fore- 
going it must be obvious that acute or 
subacute infectious processes, venous and 
lymphatic obstruction, and obliteration 
of arteriolar or capillary vessels consti- 
tute the most important contraindica- 


tions. This treatment is a form of 
powerful massage and may stir up in- 
fection, mobilize clots or rupture blood 
vessels. The appearance of pain during 
treatment invariably means that the suc- 
tion is too intense, the treatment too 
long, or that the treatment is not ad- 
visable. The presence of frank, dry 
gangrene is not an absolute contraindi- 
cation, but at the slightest suspicion of 
a spreading infection or a moist gan- 
grene, treatment should immediately be 
terminated. Whether a spontaneous de- 
marcation and an auto-amputation of a 
digit can be expected under this form 
of therapy has not been conclusively 
shown. 

Lymphedema is seriously aggravated, 
especially if it is of the peripheral type, 
owing to a latent and recurring lymph- 
angitis. Thrombophlebitic edema has 
been seen to flare up during such 
treatment. 

Conclusions. — Only 3 years have 
elapsed since the first publication on this 
method of treatment. Much of the ini- 
tial enthusiasm has given way to a sober 
evaluation of results. It must be clear 
that any local form of therapy cannot 
influence the progress of a systemic, 
cardiovascular disease. If it is able, 
however, to establish and maintain a 
collateral circulation in a number of 
patients to whom nothing could be offered 
in the past, it will become in its present 
or more simplified form a valuable ad- 
junct of physical therapy. 


ULTRAVIOLET RADIATION 

By John S. Coxjltkr, M.D. 


Fluorescent Effects. — In derma- 
tologic practice the important fluorescent 
effects noted when the filtered ultraviolet 
rays are used as a sole source of light 
may help to detect pathologic conditions 


and to differentiate fungi in cultures. 
G. M. Lewis and M. E. Hopper (Arch. 
Dermt. and Syph. 34:681 (Oct.) 1936) 
state that in cases of tinea capitis the 
value of the rays cannot be overstressed. 
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not only in establishing a diagnosis, but 
as an aid in following the progress of 


the disease and of determining when 
cure has taken place. Furthermore, in 
certain infections with Microsporon 
audouini when regrowth of hair is con- 
siderable. the diagnosis of tinea capitis 
be suspected. In such instances, 
when only scaling of the scalp may be 
noted, fluorescence of the affected hairs 
is characteristic. In all types of infec- 
tions due to Microsporon the affected 
hairs appear as luminous short yellowish 
green “stubs.” Tii infections with Tri- 
chophyton endothri-'c the aiiceted hairs 
are dull and bluish. In infections with 
A. schoenlcinii the color is greenish but 
less luminous than in the infections with 
the Microsporon. 

Animal carriers (particularly kittens) 
of certain pathogenic fungi may be de- 
tected by fluorescence of affectc<l hairs 
which, when observed under filtered 
ultraviolet ray.s, have an appearance 
identical with that of human hairs 
affected with the disease. 

Tinea versicolor and crytJirasma show 
individualistic colors sufficient not only 
to establish the correct diagnosis, but 
to determine the extent of the eruption 
even when it has faded so that its pres- 
ence cannot be clinically detected; Kcia- 
tin fluoresces, and whem it is increased, 
more luminosity may bt; seen. IVarts 
and keratoses show a bright fliKircsccncc, 
while molluscuni bodies exhibit a dark 
center. Some fatling and indistinct ei'up- 
tions become clearer when obseived 
under filtered ultraviolet rays. Many 
inorganic substances llufjrescc. When a 
drug such as salicylic acid or a product 
such as petrolatum is present on skin 
examined under filtered ultraviolet rays, 
the underlying condition may be masked. 

The type and thickness of the glass 
filter through which the ultraviolet rays 
pass are of great imixirtancc. Divergent 
results may be obtained by different ob- 


servers owing to a difference in the t3Tie 
of glass filter or in its thickness. The 
authors have found that the wave lengths 
in the near portion of the ultraviolet 
part of the spectrum (in the region of 
3650 angstrom units) offer optimum flu- 
orescent value. The Corning glass violet 
ultra No. 586, polished to a thickness of 
between 4 and 5 mm., is adequate for 
use. In its molded form it is usually 
from 7 to 8 mm. in thickness, and unless 
the source of light is extremely power- 
ful, not enough ultraviolet rays are 
transmitted to produce the desired 
results. 

The room in which the examination 
is made must be darkened, and in addi- 
tion most of the visible rays from the 
ultraviolet lamp must be excluded by 
a suitable attachment. 

The authors’ unit is light, easily at- 
tached and detached, and readily stored. 
Any of the better makes of lamp for 
the production of ultraviolet rays may 
be used as a source of light. The ma- 
terial needed for the construction of the 
attachment is 1 square yard of light- 
proof black rubberized focusing doth 
(obtainable at a camera shop). A hole 
S inches (12.5 cm.) square, or smaller, 
is cut near fine center of the cloth. The 
edges of the hole are hemmed. The 
glass filter is then placed over this hole, 
overlapping the cloth on each side. 
Elastic loops are sewed diagonally across 
the four corners to hold the glass m 
nlace If the fit is snug, no light will 
Seep around the edge of the doth. The 
cloth is then held up to and placed 
around the hood of an ultraviolet lamp, 
and the elastic draw string is tight^e 
until the fit is close enough to exclude 
visible rays. The approbate cost of 
the attachment (with 6%-inch 15.51 
cm.) square filter is $5.50. ^ 

CounteriTTitation by Ultravio e 
jyight. The ultraviolet rays that cause 
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erythema of the skin may be successfulh- 
employed for counterirritation, accord- 
ing" to A. Eidinow (Lancet 1 : 1404 
(June 20) 1936). Wavelengths shorter 
than 3000 Angstrom units applied to 
the normal white skin cause erythema. 
The dosage and technic of irradiation 
controls the degree of skin reaction that 
results. This can be varied so as to 
cause a mild er 3 rthema or a definite or 
severe blistering of the skin. Ultraviolet 
irradiation, therefore, is excellent for 
counterirritation. The degree of reac- 
tion can be accurately defined and con- 
trolled, With the chemical and other 
counterirritants, this is not always 
possible. 

Skin erythema appears about 4 hours 
after ultraviolet irradiation ; a maximum 
reaction results about 48 hours later and 
with intensive dosage this erythema may 
persist for 3 or even up to 12 days. 

Eidinow states that the area of skin 
selected for ultraviolet irradiation is 
mapped out carefully with a dermato- 
graph pencil. The surrounding skin area 
is protected from the rays of the lamp 
by a covering. Usually a skin area 
measuring roughly 12 by 10 inches is 
exposed. This irradiated skin area and 
the surrounding skin margin extending 
for 1 to 2 inches is immediately covered 
by overlapping strips of adhesive plaster 
2 to 2% inches in width. The patient 


is instructed to leave the plaster undis- 
turbed for 14 days. 

Some patients complain of discomfort 
during the second or third day, while 
in others, itching of the skin has been 
observed on the seventh to ninth day. 
Usually these symptoms are of no seri- 
ous consequence. 

The types of cases selected for treat- 
ment by this technic of intensive ultra- 
violet irradiation were those in which 
symptoms of acute pain were present 
(^brachial and sciatic neuritis ^ lumbago, 
fibrositis, etc.) ; those in whom there was 
swelling of joints due to effusion fluid; 
those with symptoms of asthma, with 
dyspnea, and a definite history of fre- 
quent attacks of troublesome respiration. 

ULTRAVIOLET RADIATION 
IN ERYSIPELAS. — Lavender and 
Goldman conclude that ultraviolet radia- 
tion is the therapy to be preferred in 
erysipelas. Desmaison (Cr6n, med. 
Lima S3 : 249 (July) 1936) irradiates 
not only the involved area, but the sur- 
rounding zone of apparently normal 
skin as well, daily or every other day, 
using a mercury quartz lamp, distance 
SO cm., for 5 minutes for the first and 
10 minutes for the following irradia- 
tions. He believes pulmonary tubercu- 
losis, myocarditis, heart diseases in de- 
compensation and certain dermatitis of 
the vesiculous type are c ontraindications 
of the treatment. 



DIETOTHERAPHY 

By Sister Maude Betirman, B.S., and Miriam Adams, B.S. 


INTRODTJCTIOlSr. — A review of 
the important recent work in cHetotherapy 
includes the following : Under the sub- 
ject of allergy the most common food 
offenders against health are wheat, milk, 
eggs, chocolate, cabbage, tomatoes and 
oranges. The subject is a large one and 
many conditions such as hay fever, 
asthma, skin conditions, and gastroin- 
testinal upsets, are due to allergy. 
Allergy as a cause of mucxis colitis is 
now coming to the front. 

In arthritis lUuier advocates a high 
vitamin and high caloric diet unless the 
patient is overweight. Scull and Pember- 
ton suggest dehydrating diets, with 
adequate calorics, high in tirotein, low 
in fluid, and high in fat, 

A low calorie diet of 750 to 850 
calories containing 80 grams of carbo- 
hydrate, 50 grams of protein and 30 
grams of fat, with ade<|uate vitamin 
content, is suggested for a bed patient 
with coronary thrombosis. M inerals 
must also he a<lcciuate and the fluid 
intake limited to 1000 or 1200 c.c. with 
salt rCvStriclion, The basal metabolic rate 
is lowered while th<" patient is on this 
diet and the work of the heart lessened 
and is theret>y given an o]q>ortunity to 
heal and to form collateral circulation. 

Low fat, high carbohydrate diets are 
suggeste<l to x-eplacc the high fat, low 
carbohydrate diet formerly given to 
patients with gout. 

Diets low in calcium and high in 
phosphorus, with the addition of 
ammonium chloricle or phosphoric acid, 
were found to be the means of causing 
an increase in the excretion of lead in 
individuals suffering from lead poisoning. 


One quart of milk, 180 grams of lean 
meat and large amounts of turnips, 
tomatoes, and green peas are suggested 
as valuable aids to supplement the diet 
for pellagra. 

After a case has been diagnosed as 
urinary calculi, the type of stone should 
be determined and the diet planned ac- 
cordingly. The following summarizes the 
types of diets for various types of stone. 
These diets should all be high in 
vitamin A. 

Uratic calculi — low purine diet and alkaline 
ash diet. 

Calcium oxalate calculi — low oxalate dietar3* 
and acid ash diet. 

Calcium and ammonium magnesium carbonate 
and phosphate calculi — low phosphate dietary, 
acid ash diet. 

Systine calculi — alkaline ash diet. 

The low calorie ketogenic diet is sug- 
gested for urinary injections since the 
original ketogenic diets are too difficult 
for the out-patient to follow. 

ALLERGY. — The time has come 
when it is necessary for the surgeon to 
investigate his cases to determine 
whether or not surgical intervention is 
necessary or whether the case is one 
of allergy. M. T. Davidson (South. 
M. J. 29 : 202 (Feb.) 1936) reports a 
study made of 200 cases of allergic 
manifestations in which 8 per cent, re- 
acted to foods alone. The author states 
that milk was the most common offender 
of all allergenes and the next common 
to all was grains of cereals. Among 
fruits, the peach was the only one which 
gave much trouble. Bananas and pears 
did not react in a single one of his cases. 
To obtain the best results when making 

(963) 
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tests to determine whether an individual 
is allergic or not, all foods related to 
any food which causes distress should 
also be eliminated. For example, where 
a patient is allergic to milk, then cream 
and butter and cheese or any food 
cooked with these foods may have to be 
omitted. Cases of gastric pain, mucous 
colitis and other intestinal upsets have 
been known to respond to treatment 
after an offending food has been omitted. 

Allergy may be a difficult condition 
to discover. C. H. Eyermann (J. Am. 
Dietet. A. 12:1 (May) 1936) states 
that it is not always necessary for a 
person to eat a food to which he is 
allergic to receive a reaction, but in 
some cases may merely need to inhale the 
food. An example is given of a patient 
sensitive to the egg, who may receive 
the same reaction from beating egg 
whites as from eating the egg. Another 
patient received allergic symptoms from 
the odor of frying fish as well as from 
eating the fish. 

The skin tests are not always accur- 
ate. Many times a patient will not receive 
the same reaction from the skin test as 
he does from eating the food. After all 
the trial diet is the best method of de- 
ciding. Foods biologically related must 
constantly be guarded against. The 
whole family of legumes may cause 
distress. The trial diet should first con- 
sist of biologically unrelated foods which 
do not often give allergic reactions. The 
trial diets axe only used over a short 
period of time, so that the matter of 
vitamin or mineral deficiencies need 
give no concern. Should this be im- 
portant the vitamin concentrate should 
be considered, whether it does or does 
not contain anything to which the patient 
may be allergic. 


During the trial period of diets, the 
patient should become comfortable, and 
then one new food at a time should be 
added. In some cases, or in most cases, 
one new food can be added to each meal 
for 3 days. If there are no allergic 
symptoms, the food becomes a perman- 
ent part of the diet. 

Cooking may effect the reaction which 
various foods may have. Raw eggs may 
cause distress, when hard cooked eggs 
will not. Patients who are allergic to 
wheat can sometimes eat melba toast. 
Raw fruits and vegetables more often 
cause symptoms than do those cooked or 
canned. Sometimes a food may only 
cause distress when taken for a series 
of days. Therefore it is necessary that 
every patient be studied as an individual 
and the diet prescribed accordingly. 

Notebooks kept by the patients to 
record f ood intake and reactions, noting 
the time of reaction in relation to time 
food was eaten, are of assistance to any 
physician when dealing with an allergy 
case. 

Hughes (J. Am. Dietet. A. 12:314 
(Nov,) 1936) discusses foods which 
disagree with healthy people and states 
that it is difficult sometimes to determine 
whether or not a person is allergic to a 
certain food or simply has an idiosyn- 
crasy or dislike for it. 

Putting aside all dislikes and idios 3 m- 
crasies, he considers that from the view- 
point of both medicine and nutrition, it 
should be known what foods are most 
likely to cause indigestion, pain, or more 
serious reactions in otherwise healthy 
people. 

An investigation of 1000 cases of 
healthy adults for the purpose of ascer- 
taining what foods disagree most with 
well people, showed the following 
results. See Tables I and II. 
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Table I 

Showing specific Foods Which Disagree With Healthy Young Women and the Percentaaes 

of Cases Affected ^ 

The Chief Reactions Are Cited in Order of Their Frequency of Occurrence 


Per- 
centage 
of Cases 


Chief Reactions in Order of Frequency 


Onions (raw). 


Radishes 

Cabbage (cooked) 


Beans 


Cucumbers 

Onions (cooked) 

Tomatoes (raw) 

Greasy or fried food, , , 


Frankfurters . 

Bananas 

Strawberries . 

Eggs 


Chocolate. . . , 
Sauerkraut . . , 
Apples (raw). 
Nuts. 


Cabbage (raw) 

Tomatoes (crooked) 

^^Meats” 

Cheese 

Green peppers (raw) 

“Sweets” 

Citrus fruits 

White bread and Hour products. 

Sea foods 

Milk 

Turnips. 

Liver 

Green peppers (rookecl) 

Corn 

Peaches (excess) 

Pork. 

Cauliflower 

Spinach 

Mayonnaise 

Fish . , , . 


60 other 


3.7 

3.7 
3.4 

3.4 

3.1 
2.0 
1 .9 
1.9 

1.7 
1.7 
1.7 
1.7 

1.4 
1.4 
1.4 
1.4 

1.1 
1.1 
1.1 
1.1 


foods, 


Belching, nausea, headache, distention, regurgi- 
tation, vomiting, pain 
Belching, nausea 

Belching, distention, pain, nausea, regurgitation, 
vomiting, headache 

Distention, pain, belching, headache, nausea, 
vomiting 

Belching, distention, nausea 
Belching, distention, regurgitation, nausea, pain 
Urticaria, canker sores, distention 
Pain, urticaria, nausea, distention, burning 
sensation 

Belching, nausea, pain, urticaria, distention 
Nausea, distention, belching, pain 
Urticaria 

Nausea, urticaria, belching, regurgitation, dis- 
tention 

Urticaria, nausea, constipation, headache 
Belching, pain, nausea, distention 
Belching, pain, constipation 

Distention, urticaria, pain, belching, headache, 
sneezing 

Belching, distention, pain 

Urticaria, canker sores, belching, vomiting 

Distention, nausea, urticaria 

Constipation, nausea, distention, pain, urticaria 

Belching 

Urticaria, nausea 

Urticaria, distention, vomiting 

Uticaria, distention, nausea 

Urticaria, nausea, headache, belching 

Nausea, pain, vomiting, urticaria 

Belching, nausea, pain 

Nausea, vomiting 

Belching 

Diarrhea, nausea 

Urticaria 

Pain, headache, nausea, distention 
Distention, vomiting 
Nausea, vomiting 
Urticaria, headache 

Urticaria, nausea, headache 


less than 1% affected 
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Table II 

Shozoing Specific Foods Which Disagree With Healthy Men and Women (Age Range 
30 to 65 Years) and the Percentages of Cases Affected 

The Chief Reactions Are Cited in Order of Their Frequency of Occurrence 


Food 

Per- 
centage 
of Cases 

Chief Reactions in Order of Frequency 

Onions (raw) - ^ • 

21 .0 

Belching, nausea, pain, distention 

Cabbage (cooked) 

16 4 

Belching, nausea, pain, headache, distention 

Beans • ■ • 

15.6 

Belching, distention, headache, nausea 

Greasy foods. . . • . 

11,6 

Belching, pain, nausea, distention, urticaria 

Cucumbers . • . 

6.8 

Belching, pain, other miscellaneous symptoms 

Peppers (raw) 

6.0 

Belching, regurgitation, distention, nausea, pain 

Sauerkraut 

5.6 

Belching, nausea, distention, pain, headache 

“Sweets” 

4.0 

Constipation, headache, pain, belching, nausea 

Pork 

4.0 

Nausea, vomiting, pain, distention, other miscel- 
laneous symptoms 

Chocolate . . . 

3.6 

Headache, urticaria, nausea, pain 

Milk 

3.6 

Pain, vomiting, belching, urticaria 

Tomatoes (cooked) 

3 6 

Belching, nausea, pain, distention, regurgitation, 
sour stomach, headache 

Onions (cooked) 

3 0 

Belching, nausea, pain, distention 

Bananas 

3 b 

Belching, nausea, pain 

Radishes 

2.8 

Belching 

Sea foods. . . 

2 8 

Nausea, pain, distention, belching, vomiting 

Pineapple ... . . , 

2.8 

Pain, headache, distention, nausea, urticaria 

Pastries 

2.8 

Pain, nausea, vomiting 

Starches. ... 

2.8 

Pain, distention, other miscellaneous symptoms 

Tomatoes (raw) . 

2 8 

Distention, sour stomach, belching, urticaria, 
nausea, pain, headache 

Coffee 

2.6 

Regurgitation, pain, diarrhea, headache, nausea, 
vomiting, urticaria 

Fish 

2.4 

Nausea, vomiting, pain, urticaria, he:ida('he 

“Meats”. ... 

2.4 

Headache, distention, nausea, vomiting, pain, 
constipation 

Eggs 

2.4 

Urticaria, belching, regurgitation, nausea 

Strawberries 

2 4 

Urticaria 

Bread — cereals 

2 4 

Urticaria, pain, nausea, distention 

Citrus fruits 

2 0 

Urticaria, belching, regurgitation 

Cheese . . 

1 .4 

Constipation, belching, nausea 

Apples (raw) , 

1.4 

Distention, pain 

Cream 

1 4 

Belching, headache, pain, nausea, distention 

Liver . . . 

1.2 

Belching, nausea, pain, distention, regurgitation 

Potato 

1.1 

Regurgitation, vomiting, diarrhea, headache 


49 other foods, including raw cabbage and cooked peppers, affected less than 1% 
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CELIAC DISEASE AND 
diarrhea • — The banana continues 
to gain in favoi- as an essential part of 
the celiac diet. W. W. Barber (A. M. J. 
Nursing 36:660 (July) 1936) says that 
the addition of vitamin B to the diet in 
the form of ripe banana is important 
in the recovery of patients with celiac 
disease. Cow’s milk should be elimi- 
nated, fats omitted entirely and carbo- 
hydrate given only in the form of 
banana, which is well tolerated. This is 
possibly due to the type of sugar found 
in the banana, the soft cellulose, and 
some enzyme which the banana must 
contain. 

The following meals are examples of 
those used in a personal case : 

Breakfast : 

Ripe banana, mashed fine, chosen when 
the yellow skin has turned black or 
brown. 

Noon : 

Ripe banana. 

Supper : 

Ripe banana, mashed fine, as at breakfast 

N. T. Saxl (M. Rec. 143:110 (Feb. 
5) 1936) mentions the value of the 

banana in celiac disease. It must be 
ripe. He credits it with containing in- 
vert sugar, starch, a small amount of 
protein, and mineral salts. It has an 
adequate amount of all vitamins except- 
ing D. There are no intestinal fermenta- 
tions producing loose stools. He believes 
that the banana contains some unknown 
factor which cures the disease. 

F. Shippam (Canad, M. A. J. 34:243 
(Mar.) 1936) also recommends the 
banana; as many as 8 or 10 may be 
given dail}^. The following diet is used 
for children who are discharged and 
attend regularly the out-patient depart- 
ment of which he has charge : 

Breakfast : 

Lean chicken. 

Twice baked or toasted bread. 

Whole egg. 

Skim protein milk sweetened with sac- 
charine. 


Dinner : 

Soup (fat-free or bovrilj. 

Lean chicken. 

Twice baked or toasted bread. 

Puree of green peas. 

Skim milk custard. 

Cheese. 

Skim protein milk 

One banana. 

Supper ; 

Twice baked or toasted bread. 

White fish or finnan haddie. 

Skim milk custard. 

One banana. 

Protein skim milk. 

More bananas may be given if patient has 
not tired of them. 

J. D. Boyd (J. Pediat. 8:234 (Feb.) 
1936) states that in the treatment of 
diat'rhea in childhood, the raw apple 
diet has become popular. At the con- 
clusion of the period the patient re- 
ceives farina, toast, and cocoa made with 
water, soup with rice, scraped beef with 
toast, cottage cheese and ripe banana. 
C. Loring Joslin (South. M. J. 29: 1007 
(Oct.) 1936) corroborated the work of 
some European investigators who have 
been using the banana in feeding cases 
of diarrhea in children and infants, and 
has found that tlie banana therapy in 
forms of raw, fresh, fully ripe or de- 
hydrated or powdered banana was truly 
beneficial. As soon as the diets are 
started, the patient has an appreciable 
reduction in the number of stools, and 
during the period does not lose as much 
weight as formerly, and in some cases 
there is no loss of weight. 

DIABETES.— P. White (Canad. M. 
A. J. 35:153 (Aug.) 1936) states that 
there are many forms of treatment of 
diabetes, but the fundamental principles 
and aims are the same, i. e., ( 1 ) to main- 
tain weight, or, if the patient is a child, 
to promote the normal rate of growth 
and development; (2) to obtain urin- 
practically free from sugar and to keep 
the blood sugar at normal levels : ( 3 ) to 
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control fat metabolism; and (4) to pre- 
vent acidosis. 

The dietary treatment of the disease 
depends upon its severity and the age 
of the patient. With the average adult 
diabetic over 50 years of age who is 
cooperative, treatment has never been 
so difficult and the ultimate results have 
been good. The results with the severe 
and youthful type of diabetes have been 
less satisfactory and, as a result of this, 
many types of dietary treatment have 
been used. These variations are as 
follows : 

1. High carbohydrate, low fat diet. 

2. Low carbohydrate, high fat diet. 

3. Moderate carbohydrate, moderate fat diet. 

4. Low protein diet. 

5. High protein diet. 

6. Free diet. 

At the New England Deaconess Hos- 
pital the best results have been obtained 
for children with the carbohydrate vary- 
ing from ISO to 250 grams, the ratio of 
carbohydrate to fat from 2 to 1 or 3 
to 1. 

The free diet has not met with any 
success and White says “that the real 
defeatists are proponents of the free or 
normal diet.” 

It is generally agreed today that the 
average adult over 50 years will main- 
tain a normal weight providing he re- 
ceives 30 calories per kilogram of body 
weight and the child will grow at a 
normal rate if he gets 100 calories per 
kilogram of body weight during infancy, 
gradually decreasing until 45 calories 
per kilogram is used during adolescence 
and 35 calories per kilogram through 
active early adult life. 

According to W. R. Campbell, A. A. 
Fletcher and R. B. Kerr (Am. J. M. 
Sc. 192:589 (Nov.) 1936), many dif- 
ferent types of diet have been used on 
patients being treated with protamine 
insulin, i. e., the high fat-low carbohy- 
drate, the low fat and high carbohydrate. 


and the amount of carbohydrate and fat 
being equal. It has been found that 
patients on diets high in fat and moder- 
ately low in carbohydrate have re- 
sponded to treatment more readily with 
a single large dose of protamine insulin. 
Diets very high in carbohydrate and low 
in fat have been less suitable. The writ- 
ers state that “greater latitude in the 
amounts of certain foods eaten (meat, 
fat, and low percentage carbohydrate 
foods) may be allowed to a patient than 
when regular insulin alone is used.” 

DIET AND TEETH. — K. 

Mellanby (Med. Woman’s J. p. 38 
(Feb.) 1936), in an article on diet, 
dental disease, and pregnancy, says that 
some substances are protective and assist 
in the building up of normal resistant 
tissues, among which vitamin A and D 
must be included, whereas other sub- 
stances, such as cereals, hinder these 
processes. 

The following factors influence calci- 
fication : 

1. Assisting : 

Egg yolk. 

Fish fats. 

Vitamin D whole milk. 

Animal fats. 

Cod-liver oil. 

Irradiated ergosterol (radiostol). 

Salts of calcium and phosphorus. 

Ultraviolet light; irradiation of animal 
and food. 

2. Antagonizing : Cereals. 

The diet must be watched through- 
out life if dental disease is to disappear, 
but the diet of the pregnant and lactat- 
ing woman should be of first concern, 
and then the diet of the young child 
after weaning. It is recommended that 
the diet include 1 or 2 pints of milk 
daily, egg yolk, butter, suet, green veget- 
ables, carrots, and cod-liver oil. Since 
cereals may be harmful if not enough 
protective foods are eaten, it is sug- 
gested that potatoes be substituted. 
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In experiments with dogs, it was 
shown that better teeth resulted when 
more calcium was included in the diet; 
when, however, more cereal was given, 
the tendency to abnormalities was 
greater. The type of cereal made some 
difference. Oatmeal and maize had 
strong anticalcifying properties, and 
white flour and rice were comparatively 
weak. The writer claims that it is not 
the carbohydrate which does the harm, 
but some factor present in small amounts. 

It has also been found that nerves 
are affected by a vitamin A deficient diet, 
and the writer believes that vitamin A 
may play some part in the prevention 
of pyorrhea, since this disease develops 
as a result of loss of neurotrophic 
control. 

INTESTINAL RATE AND 
NORMAL NUTRITION.— In dis- 
cussing intestinal rate, normal nutrition 
and health, F. L. Burnett (Am. J. Digest. 
Dis. and Nutrition 3 : 469 (Sept.) 1936) 
believes that the rate of digestion of 
foods has much to do with disease. By 
studying the dietary habits of individuals 
and finding the rate of digestion, such 
conditions as skin diseases and arthritis 
are cured. He discourages the use of 
laxatives, eating too fast, eating at ir- 
regular hours, eating too much or not 
enough, and unbalanced meals. If the 
“food goes through the body instead 
of into the body,” the maximum value 
of the food is not being received and 
naturally disease of some tissue or tissues 
follows and finally breaks down, result- 
ing finally in some metabolic disease. 
Individuals should be taught to eat and 
live properly. When the intestinal rate 
of digestion is normal and normal feces 
result, the individual will find himself 
in good health and remain there as long 
as he follows the rules. 

Burnett believes, as do many others, 
that the intestinal rate is the most exact 


normal nutrition. 

way of determining whether nutrition 
is normal in an individual. The normal 
rate is determined as follows : 

An evening meal is marked by having 
the patient eat some French millet seeds 
or 100 Gm. (3% ounces) of charcoal. 
It should take about 134 hours to dis- 
appear entirely from the feces and should 
not appear before 62 hours. If a patient 
under the writer’s care does not come 
up to this normal, he is checked up until 
he does. 

Cooperation is very essential. 

Patients are first given instruction 
about eating habits by being told to 
eat slowly and regularly ; to eat dinner 
at night; to omit laxatives; eat fruit 
at lunch and dinner; and to try to deject 
twice a day. 

The following outline is a sample 
brought in by a patient and criticized : 

6.30 to 6.50 P. M. — Beef broth, steak, beans, 
beets, toast, apple sauce, cake. 

7.00 P. M. — Charcoal taken to mark this 
meal. 

Friday : 

7.45 to 8.00 A. M. — Egg, toast, coffee. 

9.15 A. M. — Soft dejection with first char- 
coal — ^initial intestinal rate, 14 hours. 

12.15 to 12.35 P. M. — Fish chowder, crack- 
ers, apple pie. 

6.30 to 6.55 P. M. — Potato soup, cod, lima 
beans, broccoli, roll, peaches, cake. 

Saturday : 

7.00 A. M. — Soft dejection with charcoal. 

8.00 to 8.20 A. M. — Oatmeal, egg, toast, 
coffee. 

1.00 to 1.20 P. M. — ^Vegetable soup, crack- 
ers, carrots, prunes, cake. 

6.15 to 6.40 P. M. — Boixillon, chicken, po- 
tato, squash, spinach, roll, plum tart. 

Sunday : 

8.30 to 8.50 A. M. — Creamed toast, fish 
ball, coffee. 

10.00 A. M. — Soft dejection with last char- 
coal, final intestinal rate, 63 hours. 

1.30 to 2.05 P. M. — ^Beef, potato, parsnips, 
cauliflower, roll, raspberry ice, cake. 

6.30 to 6.50 P. M. — Cheese souffl4, vege- 
table salad, roll, cocoa, peaches, cook- 
ies. 
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Monday : 

7.30 to 7.45 A. M. — Egg, corn bread, cofifee. 

9.00 A. M. — Soft dejection without char- 
coal. 

12.30 to 12.50 P. M. — Omelette, potato, blue- 
berries and cake. 

6.45 to 7.15 P. M. — Beef, sweet potato, 
corn, peppers, toast, apple betty. 

After examining this record, Burnett 
observes that it signifies too rapid in- 
testinal rate. The colon is irritable from 
bad dietary habits and malabsorption is 
the result. Accordingly, the patient is ad- 
vised to eat more vegetables, less meat, 
cereals, and fruits. Other health meas- 
ures are suggested and the patient is 
advised to start on a new regime im- 
mediately and to return with a report in 
2 weeks. 

NUTRITION. — Probably the most 
significant work on the problem of 
nutrition published in 1936 was the 
Report of the League of Nations, in 
four volumes. Volume I consists of the 
Interim Report of the Mixed Committee 
on the Problem of Nutrition: 

Discoveries in the past 30 years lead- 
ing to the “newer knowledge of nutri- 
tion” show with ever-increasing certainty 
that inadequate nutrition plays an im- 
portant part in infant mortality and can 
account for the excessive nvtmber of 
underdeveloped school children and 
adolescents, and the poor health and 
small output of a large number of 
workers. Deficiencies in diet and disease 
of nutritional origin can be observed 
not only among city population, but also 
among dwellers in country districts, and 
not only in poor or primitive countries, 
but also in rich nations. 

On investigation of the existing con- 
ditions in every quarter of the globe, 
it was found that possibly the greater 
l^art of humanity may be ill-fed or 
under- fed. 

The diet must supply the necessary 
substances of growth and repair of 


organism, and energy for the produc- 
tion of animal heat and muscular work. 

The vitamins, of which about ten have 
been differentiated, have been called 
food hormones, the conception being 
that, in the economy of the body, they 
direct the correct utilization of the other 
dietary elements. 

The classification of the principal 
vitamins, all of which are necessary to 
promote growth and maintain health, 
is as follows : 

Vitamin A (Fat-soluble). — Deficiency 
of vitamin A is shown by certain skin 
and eye disorders, including night blind- 
ness and corneal ulcers leading to total 
blindness. A high death rate is found 
in populations deprived of vitamin A, 
due to infections of the lungs and 
intestines. 

Vitamin B Complex (Water-soluble). 
— The various constituents of this group 
are concerned with prevention and treat- 
ment of beriberi, pellagra, and possibly 
also of sprue and some forms of anemia. 

Vitamin C (Water-soluble). — Neces- 
sary for the prevention of scurvy. 

Vitamin D (Fat-soluble). — Necessary 
for the correct utilization of calcium 
salts and phosphates in the nutrition of 
the growing and adult skeleton; for the 
prevention of idckets, osteomalacia, and 
dental disease. Vitamin D can be taken 
in the food as in egg yolk, fish, or liver 
oils, and it is also synthetized in the skin 
by the action of certain of the sun’s 
rays which, in the temperate regions, 
are present only in summer, but are 
abundant and powerful in their action 
in tropical and Southern-European 
countries. 

Recent researches have shown the 
great importance of an adequate amount 
and correct balance of essential minerals 
in the diet. Calcium, phosphorus, iron, and 
iodine are most commonly found, and 
if these are taken in adequate amounts, 
the other mineral requirement, such as 
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magnesium, sodium, sulphur, etc., will 
be taken care of. 

The division of foods into two useful 
classes has been made : ( 1 ) the protec- 

tive foods — valuable chiefly for pro- 
viding minerals, vitamins, and “good” 
protein; (2) the non-protective foods — 
valuable chiefly as energy-givers. A 
lack of calories results in starvation, and 
a lack of protective foods causes various 
“deficiency” diseases which may develop 
in spite of an abundant calorie intake. 

Table III on following page contains a 
rough classification of some of the more 
common types of foods in these two 
classes and shows their relative value as 
a source of energy, “good” protein min- 
erals, and the more important vitamins. 

The report is divided into sections 
dealing with the nutrition of the infant, 
the mother, the school child, the soldier, 
etc. All of these different types show 
a tendency to eat more energy and non- 
protective foods than the protective 
foodstuffs. 

In the diet of the yoitng hifant there 
is a common practice now of including 
cereal and cereal products. “The im- 
mediate effect of giving such foodstuffs 
is often apparently beneficial, as indicated 
by the increase in weight.” The modern 
teaching of nutrition is against giving 
cereal before 8 months or so, and even 
then only small amounts should be given. 
Many cereal pi'oducts are poor in vita- 
mins and available mineral elements, 
and their inclusion in the diet limits the 
intake of milk and other protective 
foods. There is also evidence that they 
actually are harmful in that they increase 
the demand for vitamins A and D and 
calcium, and that their own calcium and 
phosphorus coiitent are not available 
for the formation of bone in the gi'owing 
organism under some circumstances. 
“Thus a i-apidly grcjwing infant nour- 
ished with cereals is more liable to 
suffer from defects of calcification of 


the bones and teeth than one on a diet 
of milk and other protective foods 
only. It is probable that the consump- 
tion of the cereals by these young in- 
fants diminishes their* resistence to 
bronchopneumonia, intestinal and other 
infections.” 

A very important problem of child 
health is the tendency during the school 
age to contract acute rheumatism, with 
its tragic associates, i. e., chorea and 
heart disease (rheumatic endocarditis). 
“If the greater consumption of protec- 
tive foods can reduce the distressing 
condition — ^and there is some suggestive 
evidence that it can do so — a great bless- 
ing would be conferred on mankind.” 

Volume II includes the Report on the 
Physiological Bases of Nutrition drawn 
up by the Technical Commission of the 
Health Committee at the meeting held 
in London (November 25-29, 1935) re- 
vised and amplified at the meeting held 
at Geneva (June 4-8, 1936). 

This Report is one which should be of 
great value to any physician. It includes, 
first, the energy, protein and fat re- 
quirements of the normal individual. 
The Commission agreed that average 
values should be used and it is very 
important that the figures be interpreted 
in “the light of this fact.” 

The calorie requirements are first con- 
sidered. The adult chosen as the average 
person is one who may be either male 
or female, living an ordinary life in a 
temperate climate, and doing sedentary 
■work, not manual. An allowance of 
2400 calories (amount of energy avail- 
able from the food actually assimilated) 
per day is considered adequate to meet 
the requirements of the above individual. 

If an individual is engaged in heaiAer 
■work, the following should be considered 
as additions to the basic requirements 
given above. 

Light work : up to 75 calories per hour 
of work. 
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Table III 


Food 

'Good^’ 

Protein 

Minerals 

Vitamins 


A 

B 

c 

L> 

Milk 

++ 

+ + + 

+ 

+ 

^0 , 

+0 


Cheese 

++ 

+ + 

Hr 

H" 

— 

— 


E Eggs 

++ 

++ 

+ 

+ + 

— 



E Liver 

++ 

+ + 


++ 

— 

+ 



|||||_ 










+ 

+ 



++ 

Highly 






Protective 








Green vegetables, 







Foods 

salads 

+ 

+++ 

H" 

+ 

++ 1 

— 


Raw fruit, fruit juice 


+++ 


+ 

++ 

— 


E Butter 

— 

— 

+ 

— 

— 



Cod-liver oil 

— 

— 

+++ 

— 

— 

4-4-+- 


Yeast 

+ 

+ 


+ + 




Meat (muscle) 

+ 

X 

— 

+ 

X 

— 


Root vegetables, 








tubers 



! +* 

+ 

+ 








Legumes (dry peas, 



I 

i 



Less 

lentils) 





+ 




Protective 

E Cereals, bread 






Foods 

(whole meal) 

+ 

X 

X 

+ 

— 

— 


E Cereals, bread 








(white) 








E Cereals, rice 








(polished) 








E Nuts 

X 



++ 










E Sugar, jam, honey . . 







Non- 

E Margerine, olive oil 








Protective 

and other vege- 







Foods 

table oils 










* 

1 






E Energy. 

+ H — h Very rich. 

+ + Rich 
+ Present. 

-L Present in small amounts or traces. 

— Absent. 

0 In summer, when the cows are on pasture. 
* If yellow in color. 
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Moderate work : up to 75 to 150 
calories per hour of work. 

Hard work : up to 150 to 300 calories 
per hour of work. 

Very hard work: up to 300 calories 
and upwards per hour of work. 

The following table of coefficients is 
given to determine the energy require- 
ments for other ages and for mothers: 


Age (years) 

Coefficient 

Calories 

1 to 2 

0.35 

840 

2 to 3 

0.42 

1000 

3 to 5 

0 5 

1200 

5 to 7 

0.6 

1440 

7 to 9 

0.7 

1680 

9 to 1 1 

0.8 

1920 

11 to 12 

0.9 

2160 

12 to 15 

1.0 

2400 

15 and upwards 

1.0 

2400 


The child of 12 to 15 years of age 
should be given a calorie allowance 
corresponding to a coefficient of 1, with 
the supplements given above for various 
types of activity. The protein require- 
ment should be an allowance of 2.5 
grams of protein per kilogram of body 
weight. 

The Committee suggests that the 
activities of children of both sexes from 
5 to 11 years be considered “as equiva- 
lent to light work; of boys from 11 to 
15 years, as xnoderate work; and of 
girls from 11 to 15 upwards, as light 
work. 


Women | 

Coefficient 

Calories 

Pregnant 

1.0 

2400 

Nursing 

1.25 

3000 



If the mother is pregnant or not, an 
allowance must still be made for house- 
hold duties, which need to be counted as 
equivalent to light work for 8 hours 
daily. 


The requirements for babies under 1 
year are difficult to specify except in 
terms of body weight as follows : 


Age (Months) 

Calories per 
iCiiogram of 
Body Weight 

0 to 6 

100 

6 to 12 

1 

90 


Regarding the protein requirement of 
all normal individuals, 1 gram of pro- 
tein per kilogram of body weight is sug- 
gested. It is advised that this should 
be derived from a variety of sources, 
and that part of the protein should be of 
animal origin. Animal protein is con- 
sidered very important during gro-wth, 
pregnancy, and the lactating period. 

The following table gives the protein 
requirement for different ages : 


Age (Ve^rs) 

Grams per Kilogram 
of Body Weight 

1 to 3 

3.5 

3 to 5 

3,0 

S to 12 

2.5 

12 to 15 

2.5 

15 to 17 

2.0 

17 to 21 

1.5 

21 and upwards 

1.0 

Women : 


Pregnant — 0 to 3 months 

1.0 

4 to 9 months 

1.5 

Nursing 

2.0 


Data concerning the fat requirement is 
not available. The high vitamin A and 
D content of certain fats justifies their 
use in liberal amounts. 

Colder climates may mean an increase 
in energy content for individuals living 
in them. 

The Committee reports that defici- 
encies of modern diets are not usually in 
energy content, but rather in protective 
foods. 
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The definition of protective foods is 
given as folloAvs: “The term, protective 
food, denotes a foodstuff which is espe- 
cially rich in those nutrient principles, 
■good’ protein, vitamins or minerals, on 
which the principal foods of any geo- 
graphic area are deficient.” 

An example is given in the United 
States of America, where the chief con- 
stituents of the daily diet are usually 
white bread and other foods made from 
white flour and sugar. Muscle, meats, 
milk and the leafy vegetables form the 
most important protective foods. 

The protective foods listed are “first, 
and most important, milk and milk 
products (including butter), eggs and 
glandular tissues, then green leaf veget- 
ables, fruit, fat, fish and meat (muscle). 
Among the energy-bearing foods of little 
or no protective power are sugar, milled 
cereals, and certain fats.” 

Regarding requirements for pregnancy 
and lactation, the Commission has at- 
tempted to “define the quantitative needs 
of protective foods for perfect nutrition 
in terms of the requirements for the 
pregnant and nursing woman. She 
should be regarded as the member of 
the population needing the greatest ‘pro- 
tection’ in order to ensure the adequate 
physical endowment for the child at birth 
and optimum nutrition during infancy.” 
The most difficult problem in these diets 
is to guarantee sufficient amounts of 
calcium, phosphorus, iron, and vitamins 
B, Bi, B 2 , C and D. 

The following foods are recommended 
and reasons given: 

Whole milk or skimmed milk is con- 
sidered a very rich source of calcium 
salts, phosphorus, and of vitamin B 2 , 
and Bi. 

Milk fat contains vitamin A. 

The egg is rich in vitamin A, Bj, B 2 
and D, and also in iron. 

The proteins of milk and eggs are 
the best types of protein available, and 


also improve the utilization of protein 
contained in cereals and vegetables. 

Milk improves the utilization of vita- 
min D from other sources because of its 
calcium and phosphate salts. It also 
renders more effective the iron con- 
tained in other foods in the diet, even 
though it is a very poor source itself. 

Cod-liver oil or other fish oils rich 
in vitamin D are recommended in the 
diet of pregnant and nursing mothers, 
also in the diet of the growing child. 
They are also the richest known natural 
soui-ce of iodine and vitamin A. 

Potatoes are suggested in the diet to 
replace sugar used for energy and the 
highly refined cereals. Potatoes provide 
extra vitamin C and more readily avail- 
able calcium and phosphorus than is 
found in cereals. The yield of vitamin 
B and iron is important. Of course, 
potatoes are recommended to appear in 
abundance in the diet of peoples in 
countries where the potato is plentiful. 

Breast feeding is recommended dur- 
ing the first 8 or 9 months of the life 
of the infant. 

The infant should always, without ex- 
ception, receive additions to his diet, 
such as fresh fruit or vegetable juice, 
to provide vitamin C for its antiscorbutic 
properties, and a small daily ration of 
cod-liver oil for vitamin D when sun- 
shine is not abundantly available. 

When artificial feeding must be re- 
sorted to, the basis of the diet should 
be milk, sujDplemented by adequate 
amounts of vitamin A, C, and D. The 
milk used should always be pasteurized 
or i*aiscd to the boiling point, to prevent 
the danger of any infection. 

Since nature supplies the infant with 
only enough iron to last for 6 months, 
the reserve is soon exhausted and must 
be supplied daily in the diet. Since milk 
is deficient in this mineral, the diet of 
all infants should be supplemented with 
egg yolk, or purees of green vegetables 
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or carrots, or in very severe cases of 
deficiency, by iron salts ordered by the 
physician. 

For premature inf ant s^, supplementary 
vitamin and mineral additions should be 
given in the very first days after birth. 
Artificial vitamin D concentrates, how- 
ever, should only be under medical super- 
vision, in order to prevent overdosage. 

The Committee does not advise giving 
cereal foods before the age of 6 months, 
and suggests that potatoes be used in 


place or partly in place of cereals after 
this period. The reason for this is re- 
ferred to in another section of this report. 
Fat in the diet of the infant must be 
given very carefully. Too much may 
cause gastric upset and fat intolerance. 
The 3 to 3.5 per cent, of fat contained 
in milk is generally considered sufficient. 

The following tables are included as very 
fine examples of the adequate nutritional re- 
quirements of children of ages 1 to 14 years, 
as arranged by the above Committee. 


Table IV 

Children j age 1 to 2 years (840 Calories) 


Food 

Amount 

(Grams) 

Calories 

Protein 

(Grams) 

A. Protective Foods: 




Milk 

750 

490 

24 

Egg (1) (or equivalent as 30 grams meat, fish, or liver, if 



48 

70 

6 

Green leafy vegetables 

30-60 

15 


Potato (or carrot) 

30 

30 

.... 

Cod-liver oil 

3 

30 




635 

30 

B. Supplementary Energy-yielding Foods: 




Fats (butter, if possible) 

7 

50 

.... 

Cereals (calculated as bread) 

50 

150 

7 



835 

37 


Table V 

Children^ age 2 to 3 years (1000 Calories) 


Food 

Amount 

(Grams) 

Calories 

Protein 

(Grams) 

A- Protective Foods: 

Milk 

1000 

660 

32 

Egg (1) (or equivalent as 30 grams meat, fish, or liver, if 
available) 

1 48 

70 

6 

Green leafy vegetables 

30-60 

15 


Potato (and other root vegetables) 

SO 

50 

1 

Cod-liver oil 

3 

30 


A source of vitamin C (raw vegetable or fruit) 

B. Supplementary Energy-yielding Foods; 

Fats (butter if possible) 



10 

825 

75 

39 

Cereals (calculated as bread) 

50 

150 

’7 



Total 


1050 

46 
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Table VI 

Children, age 3 to 5 years (1200 to 1300 Calories) 


Food 

Amount 

(Grams) 

Calories 

Protein 

(Grams) 

A. Protective Foods: 

Milk 

1 non 



Egg (1) (or equivalent as 30 grams meat, fish, or liver, if 
available) 

iUUU 

oou 

1 

*7(\ 

o2 

Green leafy ve^ 2 :etable 

tso 1 on 

t u 

O 

o 

Potato (and other root vegetables) 

100 

3 

ino 

Z 

9 

Cod-liver oil 


z 

A source of vitamin C (raw vegetable or fruit) 


o\j 


B. Supplementary Energ-y-yielding Foods: 

Fats (butter, if possible) 

IS 

75 

880 

110 

225 

42 

Cereal (calculated as bread) 

11 


Total 


1215 

53 




Table VII 

Children, age 5 to 7 years (1400 Calories) 


Food 

Amount 

(Grams) 

Calories 

Protein 

(Grams) 

A. Protective Foods: 

Milk 

1000 

660 

32 

Eeg (1) 

48 

70 ; 

6 

Meat, fish, liver, or cheese 

30 

40 

6 

Green leafy vegetables « 

100 

30 

3 

Pot^itn r\f rAot vAfrAtsiblf^s'^ . 

150 

150 

3 

Cod-liver oil 

3 

30 


A source of vitamin C (raw vegetable or fruit) 




B. Supplementary Energy-yielding Foods: 

20 

980 

150 

50 


100 

300 

14 





nTot^ii 

! 

1430 

64 






62 
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Table VIII 


Children^ age 


12 to 14 years 


{ 


3200 Calories (boys) 
2600 Calories ( girls) 


Food 

Amount 

(Grams) 

Calories 

Protein 

(Grams) 

A. Protective Foods: 

Milk... . - .... 

1000 

660 

32 

Egg (1) ■ 

48 

70 

6 

Meat, fish, liver, or cheese - * I 

90 

120 

18 

Green leafy vegetables .... - - • • I 

250 

75 

7 

Potato (and other root vegetables) 

800 

300 

! 6 

Coddiver oil 

3 

30 


A source of vitamin C (raw vegetable or fruit) 

B. Supplementary Energy-yielding Foods: 

Fats (butter, if possible), cereals, and other foods furnish 
the total calories required. 


1255 

69 


PEPTIC ULCER.—Since there has 
been much criticism o£ the Sippy regime 
in the treatment of peptic ulcer, P. H. 
Wosika (Am. J. Digest. Dis and Nutri- 
tion 3:419 (Aug.) 1936) made a study 
to determine the value of tablets composed 
of powdered whole milk and varying 
amounts of alkalis on the neutralization 
of gastric acidity in patients with peptic 
ulcer compared with the usual Sippy 
diet. The objections made to cow’s milk 
were that it may contain bacteria, and 
the hard curd produced may cause spasm 
of the pylorus, thereby causing distress. 
The tablets were composed of powdered 
whole milk (12.5 Gm.), sodium bicar- 
bonate (0.6 Gm.), and calcium car- 
bonate (2.0 Gm.) and were found to 
be slightly more effective in producing 
neutralization of the gastric juice than 
the Sippy routine. 

F. Kellogg and S. R. Mettier (Arch. 
Int. Med. 58:278 (Aug.) 1936)) dis- 
cuss the effect of alkaline therapy for 
peptic ulcer on the utilization of dietary 
iron. He advises that the diet be supple- 
mented by foods containing iron, and 
that 12 to 15 mg. iron be given in this 
manner. Mettier, Kellogg and Rinehart 


have shown that the daily administration 
of a meal predigested with pepsin and 
hydrochloric acid and containing 12 to 
15 mg. of iron causes a rapid and satis- 
factory concentration of hemoglobin in 
patients with idiopathic hypochromic 
anemia. Accordingly, cooked eggs, 
spinach, and scraiied beef containing 
from 12 to 15 mg. were given daily. 
Vitamin C was provided by the inges- 
tion of small amounts of orange juice. 
It was demonstrated that an iron-rich 
diet had practically no effect on the 
formation of hemoglobin during the 
period that the patient was being alkal- 
inized, but that after the alkalis were 
stopped, it had a marked effect compar- 
able to that produced by adequate 
therapy with inorganic iron. 

RENAL DISORDERS. — R. S. 

Reeves (Pennsylvania M. J. 40:10 
(Oct.) 1936) believes that diet must be 
rigid in the treatment of acute nephritis. 
Bland foods, low in calories, with a strict 
restriction of protein and salt content, 
high in carbohydrates, with fluid intake 
not over 1000 c.c. and low fat intake, 
are the most important principles in the 
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treatment. The writer states that these 
patients are “grateful for orangeade, 
lemonade, milk, weak tea, fruits, and 
starchy materials such as gruels, corn- 
starch, sugar, honey, and potatoes.” 

During the later stages the following 
is suggested : 

Breakfast : 

1 sliced orange. 

1 medium slice of toast with 1 square of 
butter. 

1 cup of coffee. 

1 tcaspoonful of sugar and 1 tablespoon 
of cream. 

Luncheon : 

6 tablespoons of cream of wheat with 
butler. 

3 tablespoons of ])uttcred carrots. 

Pineapple and marshmallow salad with 
cream dressing. 

1 slice of whole wheat bread, 
tablespoon of ])ulter. 

1 glass of milk. 

Dinner : 

Medium-sized tomato and lettuce. 

4 tablcspoonfuls of string beans. 

1 medium slice of ])rcad with 1 square 
of butter. 

1 helping of apple tapioca pudding with 
2 tablespoons of crcaiii. 

1 glass of milk. 

The ab()\'C diet contains about ol 
grams of ])r()tcin. 

The infection causing the condition 
will decide the diet for nephrosis or 
tubular nc phrilis. The edema receives 
the most attention, b-deina is caused by 
a fall in osmotic pressure which. Reeves 
explains, <lepends upon albumin more 
than globulin, l^ecause the albumin mole- 
cule is one-thix'd the size of the globulin 
molecule. Noi-nially there are twice as 
many albumin as gdobulin molecules. The 
number and not the size determines the 
osmotic pressure, (h-cater loss of albumin 
is found in the urine, since a small 
molecule gets into the urine more easily 
than a larger one. 

The normal protein in the l:)lood should 
be 67 grams per 100 c.c. A fall of a 


gram, bringing it below 5 grams, means 
that almost all of the albumin is gone 
and edema will result. The xnaintenance 
% gram of protein per kilogram of 
body weight is not sufficient to meet this 
demand and must be raised. A high 
protein diet should be prescribed, i. e,, 
one containing between 100 and 200 
gi-ams of protein per day. The salt 
should also be restricted and fluids 
limited to 1000 c.c. for 24 hours. 

The dietary treatment for hyperten- 
sion which Reeves suggests, is a sensible 
one. He believes that treatment of each 
person as an individual is necessary. 
Protein must not be reduced, since in 
many cases secondary anemia is pro- 
duced. Weight must not be increased, 
in order to save the heart extra work. 
The amount of salt and protein is in- 
fluenced by the findings of the renal 
function and blood chemistry. 

If tests show that renal function is 
normal, the protein intake is safe at 
about 75 grams per day. To protect the 
nervous system, no stimulants or irritants 
should be used. 

If conditions call for salt restriction 
the 2-grams salt diet, or low salt, or as 
it sometimes is called, salt-poor diet is 
in order. The following day’s menus 
suggest a day’s dietary containing about 
75 grams of protein and 2 grams of salt. 
Uiisalted butter must be used. 

Breakfast : 

54 orange, 

2 heaping tablespoons of cereal. 

1 soft boiled egg. 

1 slice of toasted wholewheat bread. 

1 cup of coffee with 1 teaspoon of sugar 
and 1 tablespoon of cream. 

Luncheon : 

1 scrambled egg served in broiled tomato. 

3 tablespoons of buttered carrots. 

1 slice of canned pineapple with cream 
dressing. 

1 toasted bran muffin. 

1 graham cracker. 

1 glass of milk. 
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Dinner : 

1 slice of broiled beefsteak. 

2 tablespoons of green peas. 

2 tablespoons of beets. 

1 helping of lettuce and tomato salad 
with French dressing. 

1 slice of bread. 

4 tablespoons of cup custard. 

1 glass of milk. 

Fluids may be used up to 6 quarts per day 
before the blood-pressure is influenced. 

In the dietetic treatment of uremia. 
Reeves (^Ihid.') states that increase of 
the fluid intake to the greatest possible 
degree is of utmost importance. During 
the first 24 hours, he suggests that the 
intake be 4000 c.c. and 3000 c.c. be 
maintained as the daily intake after the 
first 24 hours. If the blood urea nitrogen 
reading is 65 mg. per 100 c.c. or over, 
the protein must be reduced to about 20 
to 25 grams per day, and the carbo- 


hydrate increased to make up the calories. 
Fat must be limited because these patients 
sometimes vomit a great deal. 

For pyelitis and pyelonephrosis, the 
dietetic treatment calls for easily digested 
foods such as orange juice, stewed 
fruits, soft cooked or poached eggs, milk, 
toast, bread and butter, preserves, and 
simple desserts, such as junket and 
custards. Alcohol is forbidden. 

The following foods are suggested 
as renal irritants and should be avoided 
in individuals with urogenital tract in- 
volvement due to tuberculosis, malig- 
nancy or traumatism: Alcohol, condi- 
ments, artichokes, asparagus, Brussels 
sprouts, cabbage, cauliflower, cucumber, 
charged beverages, leeks, purine bases, 
onions, pickles, radishes, rhubarb, scal- 
lions, watercress, and shell fish. 
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Vbdomen, injuries, 257 
^ abdominal wall lesions, 257 
hernias, 257 

biliary obstruction, cholecystograstrostomy 
in, 258 

canalicular lesions, 258 
short-circuiting in, 258 
fistulas, 258 
biliary, 258 
fecal, 258 
vesical, 258 
vesicorectal, 258 
foreign bodies, retained, 258 
operative removal, 259 
hepatic trauma, 260 

differential diagnosis, 261 
prognosis, 261 
symptoms, 260 
treatment, 261 

autotransfusion of blood, 261 
operation, immediate, 261 
removal of blood and abdomen 
closed, 261 

of hemorrhage, compression of hep- 
atoduodenal ligament in, 261 
gauze pack, 261 
glucose, 261 

rubber insert to level of peritoneum, 
261 

suture of liver, 261 
peritoneal adhesions, 258 
freeing of adhesions, 258 
short-circuiting, 258 
rupture of intestines, 259 
thoracic wounds, 259 
bullet wounds, 259 
overlooked wounds, 259 
penetrating wounds, 257 
Abdominal apoplexy, 257 

conditions in children, diagnosis, 255 
distention, prostigmine in prophylaxis, 929 
nodes, calcified, in tuberculosis of chil- 
dren, 663 

scars, adherent, 258 

excision of scar and resuture of wall 
in layers, 258 
tumors, diagnosis, 255 
Abdominal surgery, 255 

diagnosis, recognition of patient who wi 
not be helped by operation, 255 


Abdominal surgery (^continued ') . 
postoperative complications, 264 

abdominal wall lesions, chronic, ulcera- 
tive, burrowing, nongangrenous, 265 
zinc peroxide in, 265 
disruption of wounds, 255 
gas bacillus infection, 264 
pulmonary disorders, 266 

pulmonary hyperventilation after 
anesthesia in prophylaxis, 266 
preoperative and postoperative care, 256, 
266, 267 

abdominal binder, 266 
early ambulant treatment, 266, 267 
exercises, 266 
glucose, 256, 266 
raising foot of bed, 266 
rechloridation treatment, 931 
saline solution, 256, 266 
suction siphonage with per-nasal duo- 
denal tube, 256 
vaccines, 266 
water in abundance, 266 
wounds dressed lightly, 266 
Abdominal tragedies, 261 
differential diagnosis, 261 
angina pectoris, 263 
appendicitis, 263 
chest lesions, 262 
colon, carcinoma of, 262 
coronary disease, 263 
gall-bladder, acute, 262 
gastric ulcer, ruptured, 262, 263 
intestinal obstruction, 264 
kidney, horseshoe, 263 
pain, 262 

peritoneal disease, 262, 263 
ureter, blocked, 263 
Abortion, 497 _ 

complications, peritonitis, 300 
legality in Soviet Union, 497 
treatment, 498 

of complete abortion, 499 ^ 

treatment, antiseptic solution, mild, 

499 

bed rest, 499 
curette, 499 

evacuation of uterus, 499 
expectant treatment until sub- 
sidence of fever, 499 

( 981 ) 
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Abortion, treatment of complete abortion 
{contimted) . 

glycerine injection, 499 
operative intervention, 499 
removal of retained products, 499 
of habitual abortion, prophylaxis, 
progestin, 501 

treatment, corpus luteum extract, 61 
progesterone, 62 
proluton, 62 
sodium iodide, 62 
thyroid gland, 62 
of inevitable abortion, enema, 499 
ergot, 499 

evacuation of uterus, 499 
pituitary, posterior, 499 
of infected abortion, blood trans- 
fusion, 499 

operative evacuation, 500 
of threatened abortion, 499, 501 
morphine, 499 
progestin, 501 
progynon B, 501 
rest, 499 

therapeutic abortion, 500 
x-rays in, 500 
technic, 500 
Abscess, x-rays in, 866 

of liver (Liver, abscess of), 256, 343 
perinephritic, 441 

pulmonary (Lungs, abscess of), 204 
splenic, perforating, splenectomy in, re- 
sults, 369 
subphrenic, 366 
Abscess, amebic, of liver, 343 
Acanthosis nigricans, liver extract in, 814 
Acetarsone (stovarsol), indications and 
dose, 898 

untoward effects, 899 
Acetylbethamethylcholine chloride, 906 
therapeutics, 906 

Acetylsalicylic acid, poisoning, 899 
diagnosis, 899 

treatment, dextrose-saline solution, 899 
enteral fluids, 899 
lumbar puncture, 899 
Achrestic anemia, 135, 139, 144 
Acne conglobata, alcohol injections in, 829 
aspiration of pus, 829 
drainage, 829 
Acne vulgaris, 62 
etiology, 62 
pathogenesis, 814 
prophylaxis, Ictia alba, 814 

washing face nightly with castile 
soap and hot water, 814 
treatment, 814 


Acne vulgaris, treatment (^continued) , 
antuitrin-S, 62, 63 
camphor, 815 
carbohydrates, 817 
cocoanut oil soap, 816 
constitutional measures, 816 
Darier compound, 816 
dextrose, 817 
diet, 814, 817 
hot and cold packs, 815 
lime water, 815 
petrolatum, liquid, 816 
potassium, sulphuretted, 815 
removal of comedones, 815 
stearic acid, 816 
suction cups, 816 
sulphur, precipitated, 815 
triethanolamine, 816 
ultraviolet irradiation, 815, 816 
vaccines, 815 
x-rays, 816, 871 
zinc sulphate, 815 
of anemia, caccdylates, 814 
Fowler’s solution, 814 
liver extract, 814 

of constipation, cascara, fluid extract, 814 
evacuation, complete, 814 
laxatives, 814 

mineral oil-agar preparation, 814 
water before breakfast, 814 
of dandruff, 815 

brushing of hair daily, 815 
hair tonic, 815 
massage, 815 

mercuric chloride, corrosive, 815 
resorcin, 815 
salicylic acid, 815 

washing scalp twice weekly with tar 
soap, 815 

Acoustic fibroblastoina, 679 
prognosis, 679 

treatment, intracapsular extirpation, 679 
Acromegaly, root resorption in, 546 
Actinomycosis, abscesses drained by inci- 
sion, 868 
x-rays, 867, 868 
of face, incision, 868 
iodides, 868 
x-rays, 868 

of intestines, x-rays in, 868 
of mouth, incision in, 868 
iodides, 868 
x-rays, 868 
Addison’s disease, 63 

etiology, vitamin C deficiency in, 125 
pathogenesis, 63 
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Addison’s disease {continued), 
pathology, carbohydrate metabolism in, 
194 

treatment, 64 

adrenal cortical hormone, 64 
cevitamic acid, 64, 125 
glucose and saline solution, 64 
sodium bicarbonate, 64 
sodium chloride, 64, 65 
Addisonian anemia, pathogenesis, 53 
Adenitis, acute, x-rays in, 866 
tuberculous, x-rays in, 867 
Adenocarcinoma of colon, 339, 340 
of mouth, 730 
of stomach, 375 
of uterine cervix, 470 

Adenoids, premedication and inhalation 
anesthesia in, 737 
morphine, 737 
pentobarbital sodium, 737 
sodium bicarbonate enema, 737 
Adenoma of colon, 339 
of duodenum, 323, 324 
of nose, 765 
of pituitary, 674 
prognosis, 421 
basophilic, 674 
of sinuses, 765 

Adenomatosis, multiple, of colon, 339 
Adhesions, peritoneal, 258, 367 
vulvar, in children, 570 
Adie’s syndrome, 706 
Adiposis dolorosa, fever therapy in, 947 
Adrenal hyperinsulinism, 190, 194 
obesity, 675 

tumors, diagnosis, x-ray, 65 
novocaine in, 65 
of cortex, 65, 417 
diagnosis, 67 
symptoms, 66, 67 
treatment, 68 

removal of adenomas, 68 
resection, 68 

x-ray irradiation of pituitary, 68 
of medulla, 68 
diagnosis, 68 

Adrenal disorders in children, 547 
atrophy, 548 

treatment, adrenalin, 548 
saline solution, 548 
hemorrhage, 547 
symptoms, 547 
neuroblastoma, 548 
differential diagnosis, 548 
etiology, 548 
prognosis, 548 
symptoms, 548, 549 
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Adrenal disorders in children {continued) 
paraganglioma, 549 
symptoms, 549 
sympathoblastoma, 548 
differential diagnosis, 548 
etiology, 548 
prognosis, 548^ 
symptoms, 548, 549 
Agglutination reactions, 881 
tests, technic, 881 
Agranulocytosis, 149 
diagnosis, ISO 
differential diagnosis, 150 
etiology, 149 

pathology and physiological pathology, 
149 

treatment, 150 

adenine sulphate, ISO 
pentnucleotide, ISO 
salt solution, ISO 
Alcohol, physiological action, 899 

injections, intraspinal, technic, 426, 476 
Alcoholic neuritis, vitamin B deficiency in, 
121 

polyneuritis, etiology, 94 
Aldinol (Dinitrophenol), 909 
Aleukemia, hemorrhagic, splenectomy, re- 
sults of, 369 

Aleukocythemic (aleukemic) leukemia, 152 
Alkali burns of eyeball, 713 
Allantoin therapy, 206 
Allergic pneumonia, 647 
rhinitis, 880 

cytological examination of nasal smears, 
880 

Allergy, 1, 745 
diagnosis, 964 

history-taking, 747 
trial diet in, 964 
etiology, 963 

pathology, eosinophilia, 747, 748 

in predisposing nasal mucous mem- 
branes to infection, 745 
leukopenic index, 879 
determination, 879 
spleen, 748 
sugar metabolism, 1 
treatment, 5 
atropine, 8 
cod-liver oil, 6 
cortical hormone, 5 
desensitization, 6, 8, 745 
dextrose in fruit juice, 6 
dilaudid, 8 

elimination of offending atophens, 6, 
8, 745 

endocrine therapy, 6, 8, 9 
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Allergy, treatment (^continued). 
ephedrine, 8 

epinephrine (adrenalin), 8 
female sex hormone, 6 
glucose, 9 
glycortal, 6 
hyposensitization, 6, 8 
immunization, 6 
nasal ionization, 7 
pantopon, 8 
potassium iodide, 9 
propadrin, 8 
rest, 7 

sodium chloride, 6 
splenic extract, 748 
suprarenal concentrate, 6 
viosterol, 6 
food allergy, 745 

treatment, peptone therapy, 746 
small meals, 746 
gastrointestinal allergy, glycerin extract 
of whole pancreas in, 93 
in asthma, 2, 9 
in diabetes, 1 
in surgery, 11 

anesthesia in, 11, 12 
insulin allergy, 10 

Allergy in infancy and childhood, 746 
food allergy, 585 
nasal manifestations, 746 

rhinitis, perennial, diagnosis, 747 
symptoms, 746 
treatment, avoidance, 747 
desensitization, 747 
elimination, 747 
Aloe, therapeutics, 900 

Alternating suction and pressure treatment, 
957 

Aluminum hydroxide, therapeutics, 900 
Alveolar process, epithelioma of, resection 
of part of lower jaw, 858 
Amblyopia, 707 
diagnosis, 707 
etiology, 707 
treatment, 707 
tobacco amblyopia, 707 

treatment, acetylcholine, 708 
toxic amblyopia, 707 
Amebiasis, diagnosis, 892 

collection of specimen, 892 
diagnosis by stained smear, 893 
direct smear examination, 893 
examination of culture, 894 
pleuropulmonary, 200 
diagnosis, 200 
prognosis, 200 
treatment, 201 


Amebiasis, pleuropulmonary ^continued') . 
aspiration of abscesses, 201 
emetine, 201 

open drainage in secondary infection, 
201 

Amebic abscess of liver, 343 
Amenorrhea, hypoglycemia in, 195 
treatment, 68 
emmenin, 68 

irradiation of pituitary and ovaries, 

69 

primary, 69, 79 
secondary, 69, 79 
treatment, 69 
amniotin, 70 

follicular hormone, 69, 70 
thyroid extract, 70 
x-rays, 69, 70 

Ammonium chloride, untoward effects, 900 
treatment, glucose solution, 900 
immediate withdrawal of drug, 900 
sodium bicarbonate, 900 
phosphate, acid, physiological action, 900 
Amniography, 521 
Amylase, blood, 92 
Amylopsin, determination of, 91 
Anemia, 133 

etiology, 121, 133 

vitamin B 2 deficiency in, 121 
treatment, liver therapy, 919 
iron, 919 

achrestic, 135, 144 
Addison's, etiology, 121, 139 
vitamin B deficiency in, 121 
aplastic, splenectomy, results of, 370 
Brill's (hemolytic), 144, 145 
Cooley's (erythroblastic), 133, 145 
erythroblastic (Cooley's), 133, 145 
pathology, 133 

treatment, blood transfusions, 865 
splenectomy, effects of, 370, 537 
x-ray therapy, spray, 865 
hemolytic, 144 

prognosis, 145 
symptoms, 145 
treatment, iron, 145 
liver, 145 
splenectomy, 145 
transfusion, 145 
congenital, 144 
hypochromic, chronic, 134 
etiology, 134 
symptoms, 135 
treatment, 135 
chlorophyll, 135 
ferrous sulphate, 135 
greenstuff s, 135 



INDEX. 


985 


Anemia, hypochromic, chronic, treatment 
(^continued ') . 

iron, intravenously, 134 
iron, inorganic, 135 
protein foods, 135 
Lederer’s (hemolytic), 144, 145 
macrocytic, not pernicious, diagnosis, 142 
of tropics, etiology, 126 
of cancer, 417 
of pregnancy, 126, 502, 875 
vitamin deficiency in, 126 
of sprue, vitamin deficiency in, 126 
pernicious, 126, 135 
etiology, 135 

vitamin deficiency in, 126 
treatment, 139 
campolon, 140 
Congo red, 141 
liver extract, 139, 140, 141 
splenectomy, results of, 370 
vitamin B, 142 
primary, 133 
etiology, 126 

vitamin deficiency in, 126 
secondary, 133 
iron in, 918 

sickel-cell, splenectomy, results of, 370 
splenic, 146 
pathology, 147 
types, 146 
treatment, 147 

splenectomy, 146, 147 
Anemia in children, 530 
Addisonian, pathogenesis, 531 
due to infection, 532 
to iron deficiency, 534 

diet, well-balanced, in, 534 
iron, 534 
nutritional, 534 

blood picture in, 535 
gastric secretion in, 534 
treatment, 535 
copper sulphate, 536, 537 
dangers of, 537 
diet, well-balanced, 534 
ferric pyrophosphate, 537 
ferrous sulphate, S36 
iron, 534, 535 

to mother during i>rcgnancy, 535 
to infant during lactation, 535 
iron ammonium citrate, 536 
liver therapy, 534 
of newborn, 532 
primary erythroblastic, 532 
pathology, 532 
treatment, transfusions, 532 
of prematurity, 531 


Anemia in children icontinxied') , 
of scurvy, 533 
pathogenesis, 534 
treatment, orange juice, 533 
pernicious, 530 
pathogenesis, 531 

relation of fetal blood to that during 
recovery, 530 
sickel-cell, 537 
treatment, splenectomy, 537 
Anencephaly, diagnosis, radiography in, 843 
Anesthesia, 400 

drugs and methods, 402 
avertin, 402 

carbon dioxide absorption, technic, 
402 

divinyl ether, 404 
intravenous anesthesia, 405 
administration, 406 
coramine in, 406 
morphine sulphate, 406 
pentobarbital sodium (nembutal), 
406 

pentothal sodium, 406, 407 
picrotoxin, 406 
contraindications, 405 
indications, 405 
precautions, 405 
spinal anesthesia, 407 
complications, 410 
drugs and methods, 407 
pentocaine in glucose, 407 
dose, 407 
technic, 408 
mortality, 411 

postoperative respiratory complications, 
400 

in allergies, 11 
avertin, 11 
local anesthesia, 12 
in gall-bladder operations, 298 
in urology, 433 

Aneurism, cardiac, etiology, 44 
Angina, granulocytic, 731 

Ludwig’s (Ludwig’s angina), 734 
Vincent’s, acetarsone in, 898 
Angina pectoris, differential diagnosis, 261 
erythrocyte sedimentation rate in, 46 
extrasystoles in, 47 
lead IV in, 39 

prophylaxis, quinidine sulphate, 47 
treatment, papaverine, 926 
in gall-bladder disease, 290 
Angioma, radiosensitivity of, 847 
Aniline poisoning in children, 620 
symptoms, 620 
treatment, 620 
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Aniline poisoning- in children, treatment 
{confimicd) . 

artificial respiration, 620 
blood transfusion, 620 
caEeine, 620 
charcoal, in water, 620 
gastric lavage, 620 
oxygen, 620 
removal of source, 620 
saline infusion, 620 

washing skin with soap and water, 620 
Aniseikonia, 708 

treatment, iseikonic lenses, 708 
refraction, 721 
Anisophoria, treatment, 719 
Ankylosis, temperomandibular, congenital, 
615 

Antidotum metallorum, 901 
Antimony poisoning, hydrogen sulphide in, 
901 

magnesium sulphate, 901 
sodium bicarbonate, 901 
sodium hydroxide, 901 
Antrum (Sinuses, maxillary sinus), 752, 756 
Anus, fissure of, prostigmine, postopera- 
tively, 319 

pruritus of, alcohol injections, intraspinal, 
in, 477 
x-rays, 871 

Anxiety hysteria (Hysteria, anxiety), 53 
neuroses, 52 

psychotherapy in, 52 
sedatives, 52 

Aorta, coarctation of, 574 
Aortic sinus of Valsalla, thinning of walls 
of, 575 

stenosis, diagnosis, x-ray, 43 
Aortitis, syphilitic, erythrocyte sedimenta- 
tion rate in, 46 

Aphasia due to head injuries, 701 
Apoplexy, abdominal, 257 
Appendicitis, 267 

complications, 269 
diagnosis, 267 
atropine in, 267 
differential diagnosis, 263 
etiology, 267, 270 
mortality, 271 

causes of death, 273 
pathology, 269 
symptoms, 267 
treatment, 273 
fluids, 272 

Fowler position, 273, 274 
ice-bag, 273 
rest in bed, 272, 273 
transfusion, 272 


Appendicitis (^continued), 

surgical treatment, 267, 273 
indications, 273 
anesthesia, avertin, 272 
local, 272 
nitrous oxide, 272 
spinal, 272 
drainage, 271, 272 
enterostomy, early, 272 
gentleness in manipulation, 272 
prevention of injury to adjacent 
viscera, 272 

prostigmine, postoperatively, 319 
of peritoneal abscess, drainage, 272 
of peritonitic ileus, gastric aspiration, 
260 

indwelling catheter, 260 
of peritonitis, 273 

anastomosis of jejunum to colon, 269 
cecostomy, 269 
drainage contraindicated, 27 A 
chronic, 270 
etiology, 270 

obstructive gangrenous, 311 
tuberculous, 270 
diagnosis, 271 
prognosis, 271 
treatment, drainage, 271 
Appendicitis, acute, in aged, 277 
mortality, 278 
treatment, operation, 277 
narcosis, 277 

Appendicitis in children, 274, 551 

diagnosis and differential diagnosis, 274, 
277, 553 

enteritis, toxic, 274 
intussusception, 275 
malformations, 276 
Meckehs diverticulum, 276 
pneumonia, 275, 277 
pyonephrosis, 275 
ureteral stone, 275 
mortality, 277 
symptoms, SSI 
treatment, dextrose drip, 277 
early operation, 277 
indwelling catheter, 277 
Appendix, mucocele of, 311 
Arachnidism (Spider bite), 832 
Arachnoiditis, chronic, of cisterna chiasm- 
atis, 706 
diagnosis, 706 

treatment, sodium iodide, 706 
surgical intervention, 706 
x-rays, 706 

Argentaffine cell tumors of intestines, 326 
Arrhenoblastoma of ovary, 460 
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Arsenic poisoning*, 619, 901 
acute, symptoms, 619 
treatment, 620 

blood transfusion, 620 
colloidal ferric hydroxide, 620 
colonic irrigation, 620 
gastric lavage, 620 
glucose, 620 

magnesium oxide and charcoal, 620 
saline solution, 620 
supportive drugs, 620 
chronic, 619 
diagnosis, 902 
etiology, 901 
symptoms, 619 
treatment, 620 

calcium thiosulphate, 902 
diet, 620 

acid residue, 620 
milk, 620 

sodium thiosulphate injections, 620, 
902 

Arsenical jaundice, 101 

Arsphenamine, untoward effects, 902 
dermatitis, 817 

Arterial occlusion, acute, passive vascular 
exercises, 959 

Arteriosclerosis, treatment, fever therapy, 
947 

passive vascular exercises, 959 
in diabetes, 187 
retinal, 712 

ophthalmoscopy in, 711 

Arthritis, 12 

diagnosis, x-ray, 21 
differential diagnosis, 18 
etiology, 12, 14 

immunologic tests, 16 
psychic factors in, 701 G 
relationship of sinusitis to, 757 
incidence, 14 
pathology, 12 
dynamic, 22 
treatment, 23 
arthroplasties, 23 
capsuloplasty, 23 
casts and shells, 23 
cinchophen, 24 
correction of strain, 23 
diet, 963 

gold salts, untoward effects, 24 
heat, 23 
massage, 23 

occupational therapy, 23 
optimal nutrition, 23 
orthopedic therapy, 25 
physical therapy, 12, 23, 25 


Arthritis, treatment (^continued'). 
psychic adjustment, 25 
removal of infection, 12, 25 
replacement or corrective agents, 25 
rest in bed, 23, 25 
synovectomy, 23 
atrophic, diagnosis, x-rays, 22 
differential diagnosis, 19 
treatment, 24 

colloidal sulphur, 932 
diet, 932 
exercises, 932 
leukocytic cream, 24 
malarial therapy, 24 
streptococcal bacterins, 24 
vitamin D, 24 
cervical, 935 

exercises, graded, in, 936 
hot fomentations to neck, 936 
manipulations, 936 

Sayre’s sling suspension apparatus, 936 
stretching, 936 
Thomas collar, 936 
chronic, histamine ionization in, 953 
mecholyl ionisation, 954 
diabetic, etiology, 189 
gonococcal, differential diagnosis, 18, 20 
treatment, fever therapy, 24, 436, 437, 
942, 947, 948 

hypertrophic, differential diagnosis, 18 
colloidal sulphur in, 932 
diet, 932 
exercises, 932 
mecholyl ionization, 955 
infectious, fever therapy in, 947, 948, 951 
mecholyl ionization, 954 
chronic, x-rays in, 867, 868 
posttraumatic, histamine ionization, 953 
rheumatoid, gold salts in, 914 
histamine ionization, 953 
mecholyl ionization, 954 
traumatic, differential diagnosis, 19 
tuberculous, differential diagnosis, 19 
Artificial pneumomediastinum, 208 

pneumothorax, tuberculin test as guide in 
termination of, 669 
Asbestosis, 212 
Aspermia, antuitrin-S in, 549 
pregnancy urine, 549 

Aspirin (Acetyl salicylic acid) poisoning, 899 
Asthenopia, 708, 710 
Asthma, bronchial, 812 
allergy in, 2 

prophylaxis, epinephrine inhalation, 9 
treatment, atropine, 8 
breathing exercises, 937 
bronchoscopy, 812 
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Asthma, bronchial, treatment (^continued'), 
desensitization, 8 
dilaudid, 8 
elimination, 8 
ephedrin, 8 
epinephrine, 2, 8, 9 
fever therapy, 942, 947, 951 
glucose, 2, 9 
hyposensitization, 8 
ionization, 7 
morphine, 8 
pantopon, 8 
potassium iodide, 9 
propadrin, 8 
rest, 7 

ultraviolet rays, 962 
vaccines, 812 
x-rays, 9 

Asthmatoid wheeze, 811 
Astroblastoma of brain, 421 
Astrocytoma, cerebellar, 421 
prognosis, 676 
cerebral, 421 
prognosis, 677 
treatment, x-rays, 677 
Atelectasis, oxygen therapy in, 923 
in poliomyelitis, 631 

Atherosclerosis, sedimentation rate in, 46 
Aural vertigo, 776 
Auricular fibrillation, enlargement of heart 
in, 41 

flutter, enlargement of heart in, 41 
Avertin anesthesia, 402 

Avitaminosis (Vitamin deficiency), 593, 596, 
599 

Tlacteriology, 889 

anti’s disease, splenectomy, results 
of, 370 

Barbital poisoning, 902 
treatment, benzedrine sulphate, 701 D 
caffeine, 903 

catheterization, frequent, 903 
dextrose, 903 
ice packs, 903 
saline solution, 903 
sponge baths, tepid, 903 
Basedow’s disease (Exophthalmic goiter), 
70, 713 

Basophilic tumors of pituitary, 674 
Basophilism, see Pituitary gland, 80 
Bazin’s disease, 821 
collodion in, 822 

Behavior disorders, posttraumatic, 701 
Bell’s palsy, early decompression in, 787 
Benzedrine, physiological action, 133, 903 
therapeutics, 701 D, 903 


Benzine poisoning, 620 
acute, symptoms, 620 
treatment, 621 

artificial respiration, 621 
carbon dioxide, 621 
charcoal, 621 
gastric lavage, 621 
lecithin emulsion, 621 
magnesium sulphate solution, 621 
oxygen, 621 
respirator, 621 
stimulants, 621 
chronic, symptoms, 621 
treatment, 621 

blood builders, 621 
blood transfusion, 621 
diet, 621 

liver extract injections, 621 
Beriberi, vitamin deficiency in, 126 
Besoin de respirer test, 794, 795 
Biliary tract, see Gall-bladder, 278 
Bilirubin tolerance test, 98 
Birth injuries, 517 
Bismuth, oral manifestations of, 730 
subnitrate poisoning in children, 621 
symptoms, 621 

Bites, snake (Snake bite), 830 
spider, 832 

Black spots in eye in nasal polypi, 749 
Bladder, 433 

calculi, treatment, cystostomy, simple 
suprapubic, 433 
lithotomy, 433 

cord bladder, choline therapy in, 907 
sacral ganglionectomy, 436 
diverticula, mendelic acid in, 452 
dysfunction, 434 

hypertonicity, diagnosis, 434 

treatment, electrosection of neck of 
bladder, 436 
hypotonicity, 434 
diagnosis, 434 
neurogenic, 434 
diagnosis, 434, 435 
treatment, cordotomy, 436 
neurectomy, presacral, 436 
voluntary micturition, 436 
etiology, 436 
pain, cordotomy in, 436 

neurectomy, presacral, 436 
sclerosis of neck, transurethral resection 
in, 445 
tumors, 433 

diagnosis, 433 
cystoscopy, 843 
pneumocystoscopy, 843 
prognosis, 434 
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Bladder, tumors {contimied') , 
treatment, 433 
cystectomy, 434 
fulguration, 434 
radium, 434 

suprapubic operation, 434 
transplantation of ureter, 434 
x-rays, 434 

cancer of, 423, 424, 858 
diagnosis, biopsy, 424, 859 
cystography, contrast, 859 
cystoscopy, 424, 859 
pneumocystography, 859 
treatment, irradiation, 859 
radium, 858, 859 
radon seed, 859 
surgery, 858 
telecurie therapy in, 846 
x-rays, 424, 858 

inoperable, irradiation, external, 859 
Blastomycetes, detection of, 895 
Blindness, tinilatcral, in empyema of eth- 
moid cell, 748 
Blood cells, 130 

erythroblasts, 133 
hemoglobin, 131 
lymphocytes, 131, 132 
monocytes, 131, 132 
neutrophils, 131, 132 
platelets, 131 
red blood celLs, 131 
white cells, 131, 132, 133 
neoplasms of, 153 

Hodgkin’s disease, 154 
lymphoma, 1S4 
lymphosarcoma, 153, 154 
myeloma, multiple (plasmacy- 
toma), 154 

myelosarcoma (chloroma), 154 
reticulo-cndothelioma, 154 
reticulinn-col! sarcoma, 154 
in infectious diseases, 130 
significance of, 131 
clotting, disturbances of, 155 
constituents of newborn, normal, 60S 
cytological studies, 872 
in stools, gross or occult, in newborn, 611 
Blood examination, anticoagulants, 129 
blood films, preservation of, 887 
cell count, 130 
cholesterol levels, 98 
differential blood count, 131 
phosphatase detci-mination, 96 
platelets, differential count, 133 
sedimentation of, 130, 131, 873 
serum proteins, estimation of, 887 


Blood examination (cofithmed) , 

standardization of blood of healthy in- 
fants, 131 

white blood cells, 131, 132 
Blood transfusion, 884 
“canned blood,” 885 
reactions, 884 

detection of incompatibilities due to 
agglutinins, 884 
Blood-forming organs, 129 
diagnostic procedures. 129 
anticoagulants, 129 
ammonium oxalate, 130 
heparin, 130 
potassium oxalate, 130 
sodium citrate, 130 
sodium oxalate, 130 
biopsy of sternal bone-marrow, 129 
bone-marrow and lymphoid tissue, re- 
ciprocal relationship, 129 
dark-field illumination, 133 
infra-red photography, 133 
sedimentation rate, 130, 131, 873 
Blood-pressure, 25 
diagnosis, 25 

cold pressor test, 25 
variations of readings in two arms, 27 
hypertension, 28 
etiology, 28 

carotid sinus reflex, 28 
peripheral resistance, 30 
treatment, diet, 979 
papaverine, 926 

pentothal sodium in determining 
fall of pressure, 406 

essential hypertension, 171, 429; see also 
Nephroscleroses, 171 
ophthalmoscopy in, 711 
treatment, removal of celiac ganglion, 
429 

resection of portion of adrenal gland 
bilaterally, 429 

splanchnic nerve section, subdia- 
phragmatic, 429 

sympathetic ganglia, removal of 
upper two lumbar, 429 
sympathetic nervous system sur- 
gery, 429 
results, 430 
selection of cases, 429 
diagnostic tests, 430 
cold test, 430 

injection of celiac ganglion, 430 
pentothal, 430 
surgical technic, 430 
Bone-marrow, sternal, biopsy of, 129 

and lymphoid tissue, relationship of, 129 
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Bones, syphilis of, x-ray diagnosis, 657, 659 
tumors, diag'nosis, 418 
treatment, 424 

irradiation, 424, 425 
preoperative, 424 
cancer, metastatic, 418 
chondroma, removal of, 418 
chondrosarcoma, irradiation in, 424 
cysts, irradiation to prevent recurrence, 
424 

fibroma, neurogenic, 425 
of soft parts, 425 

excision, deep and wide, 425 
radiotherapy, 425 
fibrosarcoma, 425 

treatment, amputation, 426 
excision, wide and deep, 426 
giant cell, 418 

treatment, irradiation, 424 
surgery, 424 

with cauterization, 424 
hemangioma, x-rays in, 424 
myeloma, treatment, x-rays, 424 
sarcoma, Ewing’s, diagnosis, 418 
treatment, x-rays, 424 
osteogenic, diagnosis, 418 
treatment, x-rays, preoperative, 424 
Boric acid poisoning, 618 
symptoms, 619 
treatment, 619 

alkaline drinks, 619 
calcium gluconate, intravenously, 619 
colonic irrigations, 619 
fluids, 619 
gastric lavage, 619 
Brachial paralysis in newborn, 518 
Brain, see also Cerebral, 
electrical activity of, 419 
histiocytes of, 132 
microglia of, 132 
Brain abscess, 785 

treatment, azochloramid, 785 
operation, 785 

hemorrhage, in newborn, 517 
subdural, traumatic, 706 
Brain tumors, diagnosis, 419 

electroencephalography, 419 
radiography, 843 
ventriculography, 843 
epileptiform attacks in, 691 
hemianopsia in, 709 
prognosis, 420 
psychoses, 701E 
astroblastoma, 421 
astrocytoma, 421, 676, 677 
cysticercus, epileptiform attacks in, 691 
ependymoblastoma, 421 


Brain tumors (^continued'), 
glioma, 420 

convulsions in, 691 
diagnosis, 675 

extracerebral, 675 
frontal lobe, 675 
intracranial, 675 
prognosis, 675 

cerebellar astrocytoma, 676 
cerebellar medulloblastoma, 676 
cerebral astrocytoma, 677 
glioblastoma multiforme, 676 
treatment, 677 

x-rays, effects of, 677 
in astrocytomas, 678 
in ependyoma, 678 
in glioblastoma multiforme, 677 
in medulloblastoma, 677 
in oligodendroglioma, 678 
glioblastoma multiforme, 420, 676, 677 
medulloblastoma, 421, 677 
neuroma, acoustic, 421 
oligodendroglioma, 421, 678 
spongioblastoma polare, 421 
of corpus callosum, encephalography in, 
688 

of lateral ventricle, encephalography in, 
689 

parasagittal tumors dorsal to corpus cal- 
losum, 689 

subdural hematoma, encephalography in, 

688 

third ventricle colloid cysts, 679 

congenital tumors, encephalography in, 
689 

Breast, cancer of, diagnosis, 418 
exploratory operation, 418 
pathogenesis, 416 
prognosis, 420 

treatment, excision, radical, 426 
mastectomy, radical, 418, 854 
irradiation, postoperative, 854 
preoperative, 420, 854 
oophorectomy, 426 
radium, 854 

sterilization by irradiation, 426 
x-rays, 854 

Breast milk, preservation of, 897 
in infant feeding, 583 
Breathing, shallow, oxygen tent in, 924 
Breathing exercises in asthma, 937 
Breech presentation, 518, 519 
Brenner tumor of ovary, 460 
Bright’s disease (Nephritis), 159, 171 
Brill's axiemia, 144, 145 
Bromides, untoward effects, 903 

predisposition to bromide intoxication, 904 
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Bromides, untoward effects {continued), 
treatment, diet, high caloric, 904 
elimination, thorough, 904 
fluids, 904 

sodium chloride, 904 
vitamins, 904 

Bronchi, foreign bodies, costophrenic bron- 
choscopy in, 412 
Bronchial asthma, 812 
expansion, 223 

Bronchiectasis, lobar collapse in, 647 
sinusitis in relation to, 758 
treatment, bronchoscopic suction, 759 
fever therapy, 947 
pneumonectomy, 230, 231 
postural treatment, 759 
radical operation, 758 
removal of focus, 758 
vaccines, 759 

bilateral apical nontuberculous, diagnosis, 
lipiodol, 813 

Bronchiogenic cancer, pneumonectomy in, 
423 

cyst, 208 

Bronchitis, asthmatic, magnesium sulphate 
in, 919 
rest, 7 

Bronchomycosis, 201 
etiology, 201 

treatment, potassium iodide, 202 
feniseciorum, 201 
Bronchoscopy, 412, 811 
indications, 412 

foreign bodies in bronchi. 412 
laryngotracheobronchitis. acute. 412 
pulmonary abvsccss, 412 
movements of bronchi, 412 
Bronchospirometry, 202 
Buerger’s divScase, fever therapy in, 947 
histamine ionization, 953 
passive vascular exercises, 959 
Bullet wounds, abdominal, 259 
Burns, amertan in, 906 

camphorated oil, 906 
cod-liver oil, 908 
ether, 906 

second degree, bland wet dressings and 
ointments, 933 

third degree, tannic acid solution, 932 
of eyeball, alkali, 713 

pituitary (Simniond^s disease), 

Calcium, 904 
in metabolism, 904 
physiological acticm, 904 
therapeutics, 904 


^achexia, 

84 


Calcuh, biliary (Cholelithiasis). 88, 257, 285, 
297 

kidney, 437, 452, 843 
vesical, 433 

Calorie requirements in nutrition, 971 
Camphor, therapeutics, 906 
Cancer, 414 

diagnosis, 418, 422 
biopsy, 418 
aspiration, 419 
electrosurgical, 419 
incisional, 419 ’ 
etiology, 414 

benzpyrene, 415 
cholesterol, 415 
desoxycholic acid, 414 
dibenzanthracene, 415 
estrone, 416 

hydrocarbons, carcinogenic, 414 
methylcholanthrene, 414, 415 
zinc chloride, 415 
trauma, 416 
pathology, 416 
anemia, 417 
prognosis, 420 
treatment, 422 

alcohol injections, intraspinally, for 
pain, 426 

radiation therapy, principles of, 847 
dosage, 847 
fractional, 853 
massive, 853 
saturation, 853 
tissue, 848 

methods, continuous irradiation, 
Heublin method, 851, 853 
interstitial, 847 
intracavitary, 847 
prescription for x-ray therapy, 849 
technic, current milliamperage, 850 
effective wave length, 849 
filter, 850 

ionization of tissues, 850 
kilovoltage (potential), 849 
size of irradiation field, 851 
target-skin or radium-skin dis- 
tance, 851 

time intensity factor, 852 
telecurie therapy, 846 
teleradium vs, supervoltage x-ray 
therapy, 849 
of bladder, 423, 424, 858 
telecurie therapy in, 846 
of bones, metastatic, 418 
of brain, 419, 420, 421 
of breast, 416, 418, 420, 426, 854 
of bronchi, 423 



992 


INDEX. 


Cancer {continued') , 
of carotid, 422 
of clitoris, 452 
of colon, 338 
of duodenum, 325 
of epiglottis, 799 
of gall-bladder, 288, 300 
of jejunum, 325 
of kidney, 855 
of larynx, 799, 856 
of lip, 729 
of lungs, 423 
of mouth, 729 
of nasopharynx, 735 
of nose, 764 
of pancreas, 361 
of pharynx, 735 
of prostate, 417, 444 
of rectum, 426, 427, 846, 857 
of sinuses, 766 
of stomach, 375 
of thyroid in children, 545 
of tonsils, 739 
of uterine cervix, 469 
of uterus, 482, 859 
of vulva, 494 

Carbarsone poisoning, 906 
Carbon dioxide absorption anesthesia, 402 
monoxide poisoning, oxygen tent in, 924 
Carbuncle, x-rays in, 866 
Carcinoid tumors of duodenum, 326 
of jejunum, 326 
Carcinoma, see under Cancer 
Cardiac, see under Heart. 

Cardiodysis (intussusception of cardia), 372 
Cardioplasty, 371 
Cardiospasm, 370 
etiology, 290 
treatment, 370 
anastomosis, 371 
cardiodysis, 372 

cardioplasty, von Hacker method, 371 
XrOtheissen technic, 371 
dilation with Starck sounds, 370, 371 
extramucouscardiotomy, Heller method, 
370 

gastroesophagoanastomosis,Heyrowsky 
method, 370, 371 
gastrostomy, 370 
plastic surgery, 370, 371 
removal of diseased gall-bladder, 290 
transabdominal operation, technic, 371 
Cardiovascular system, 25 
Carotid body tumors, 422 

treatment, exploration and removal, 422 
preoperative compression of common 
carotid, 422 


Carotid body tumors, treatment {continued) . 
radical operation, 423 
cancer, 422 

treatment, irradiation, 423 
paraganglioma, 422 

Carotid sinus reflex in hypertension, 28 
Carotid sinus syndrome, 681 
clinical features, 682 
diagnosis, 683 
types, 682 
cerebral, 682 

treatment, surgical denervation, 683 
depressor, 682 

treatment, ephedrine sulphate, 683 
surgery, 683 
vagal, 682 

treatment, atropine sulphate, 683 
belladonna, 683 
ephedrine sulphate, 683 
phenobarbital, 683 
Cataract, 717 
etiology, 717 
treatment, 717 

attention to general health and 
hygiene, 717 

extraction by electro-diafaco meth- 
od, 717 
gravidan, 717 
lens antigen, 717 
vitamins, 717 
surgical treatment, 717 
akinesis, 717 
procaine in, 717 
canthotomy, external, 717 
capsulotomy for mature cataract, 
719 

and irrigation, for immature cata- 
ract under 55 years, 719 
extraction, 717 
adrenalin, 718 
atropine, 718 
cocaine, 718 

eserine, postoperatively, 718 
fluorescent lamp, 718 
immobilization of extraocular mus- 
cles, 717 

intracapsular operation for imma- 
ture cataract, 719 
iridectomy, 717, 719 
sutures, conjunctival, 719 
senile, management and complications, 718 
corneal opacity, central, 719 
detachment of choroid, 719 
epithelial downgrowth, radium in, 719 
x-rays, 719 

epithelialization of anterior chamber, 
steam cautery in, 719 
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Cataract, senile, complications {contiimed') , 

fistula, cauterization with silver nitrate, 
719 

conjunctival flap, 719 
glaucoma, postoperative, 718 
hemorrhag-e, expulsive, 718 
avertin anesthesia, 718 
intraocular, 718 
adrenalin in, 718 
ergot, 718 

infection, inlraoctxlar, 718 
cocaine in, 718 
foreign protein, 718 
mercury cyanide, 718 
irritation from retained cortex, 719 
prevention, atropine, 719 
eserine, 719 
removal of cortex, 719 
prolapse of iris, late, prevention by pro- 
tective bandage, 719 
of vitreous, 718 

late, prcvcntioii by protective ban- 
dage, 719 

retinal detachment, 719 
tuberculin in, 710 
sympathetic ophthalmia, 719 
Cauda equina, neurectomy, presacral, 436 
Cecal tumor with intussusception, diagnosis, 
316 

Cecoplication, 332 
Cecum, 331 

atonic, cecoplication in, 332 
circumscribed phlegmons, 331 
treatment, intestinal wall sewed over it 
and focus cut out, 331 
resection, 331 

inflammatory lesions of terminal ileum, 

' appendix, cccum and ileocecal 

bmiph nodes, interrelationship of, 
331 

treatment, appendectomy, 332 
volvulus of, 332 
diagnosis, 332 

acute, treatment, cecostomy, 332 
detorsion of cecum, 332 
chronic, treatment, correction of de- 
formity, 332 

prevention of recurrence, 332 
Celiac disease, 554 
pathology, 554 
prognosis, 555 
treatment, 554 
cascara sagrada, 554, 555 
diet, 534, 555 
banana diet, 967 
iron, 534 


Celiac disease, treatment icon tinned'), 
pituitary, posterior, 555 
ultraviolet irradiation, 555 
vitamin D, 555 

Cellulitis, ethylene glycol in, 913 
x-rays, 866 
pelvic, pyelitis in, 507 
Central nervous system trauma, 701 
sequelae, 701 
Cephalometry, fetal, 835 
Cerebellar abscess, 786 
prognosis, 786 
symptoms, 786 
treatment, operation, 786 
astrocytoma, prognosis, 421 
Cerebral circulation, 680 
physiology, 680 

Cerebral disorders, see also under Brain, 
atrophy (with chronic otitis media), fever 
therapy in, 947 
tumors (Brain), 419, 675 
Cervical arthritis (Arthritis, cervical), 935 
erosions, ammonium silver salt solution, 
469 

Cervicitis, chronic, conization with Crossen 
loop, 468 

Cervix (Uterine cervix), 468 
Cevitamic acid, 906 
Chaoul method of x-ray therapy, 844 
Charcoal, intravenously, in skin diseases, 829 
dose, 830 
reaction, 829, 830 

Charlin's nasociliary syndrome, 710 
Cheek, cancer, squamous-cell, irradiation of 
neighboring lymphatics, 857 
epithelioma of, electrodesiccation in, 857 
irradiation, 857 

Chest lesions, differential diagnosis, 262 
Chickenpox, 538 
complications, 538 
Chloroma, 154 
Chlorosis, etiology, 134 
Choanal polyp, 763 
Choked disc, etiology, 722 
Cholangeitis, 291 
Cholecystectomy, 303 

postoperative relapse, 304 
results of operation, 303 
Cholecystelectroooagulation, 300, 301 
Cholecystitis, treatment, cholecystectomy, 
286, 299, 304, 305 
cholecystostomy, 305 
drainage of common duct, 305 
prostigmine, postoperatively, 319 
acute, 287 

treatment, cholecystectomy, 256, 299, 
305 
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Cholecystitis, acute, treatment {continued). 
cholecystostomy, 256, 299, 305 
operation, 90 

early operation, 299 
bacterial, 287 
chronic, 281, 299 
pathology, 287 
treatment, calcium chloride solution, 
299 

cholecystectomy, 305 
cholecystogastrostomy, 257 
cholecystostomy, 305 
duodenostomy, 257 
gentian violet, 299 
methenamine, 299 
lenta, 291 

treatment, cholecystectomy, 291 
drainage of gall-bladder, 291 
subacute, 281 
subchronic, 281 
with gall-stones, 281 

Cholecystocholedochostom^’’, results of op- 
eration, 304 
Cholecystography, 840 

Choledochoduodenostomy, results of opera- 
tion, 305 

Choledochostomy, 301 
Choledochotomy, 304 

treatment of postoperative disturbances, 
305 

camphor, 305 
caraway, 305 
hydrochloric acid, 305 
melissa, 305 
mercury, 305 
pepsin, 305 

Cholelithiasis, 88, 257, 285, 297 
cholesterolemia in, 286 

complications, intestinal obstruction, 313, 
314 

diagnosis, 297 
etiology, 89 
pathogenesis, 88-89 
symptoms, 297 

treatment, cholecystectomy, 305 
cholecystostomy, 305 
drainage of common duct, 305 
Cholesterol, blood, levels, 98 
Cholesterolemia, 286 

Cholesterosis of gall-bladder (Gall-bladder, 
strawberry), 283, 284, 286, 299, 300 
Choline, therapeutics, 906 
Choline ionization, 954 
therapeutic indications, 954 
Chondroma, 418 
Chondrosarcoma, 424 
Chorea, 581 


Chorea {contintted ) . 

pathology, heart disease, 581 
mental changes, 581 

treatment, fever therapy, 24, 582, 943, 947, 
948, 951 

Chorioepithelioma of testicle, 417 
Choroid, 702 

Cinchophen poisoning, 907 
jaundice, 101 

Cirrhosis of liver (Liver, cirrhosis), 347 
with splenomegaly, splenectomy in, results 
of, 370 

Clavicle, fracture of, in newborn, 518 
Climacteric (Menopause), 455 
Clinical pathology, 872 
Clitoris, cancer of, 452 

treatment, radical operation with removal 
of lymphatics, 452 
postoperative irradiation, 453 
Cobalt poisoning, hydrogen sulphide in, 901 
magnesium sulphate, 901 
sodium bicarbonate, 901 
sodium hydroxide, 901 
Cod-liver oil, therapeutics, 908 
Cold, common (Common cold), 743 
Colic, biliary, 280 

renal, differential diagnosis, 441 
Colitis, etiology, vitamin deficiency in, 125 
prophylaxis, cevitamic acid, 125 
treatment, vitamin C, 125 
mucous, etiology, 290 

treatment, removal of diseased gall- 
bladder, 291 

ulcerative, chronic, 114, 334 
complications, 114, 335 
diagnosis, 335 
proctoscopy, 335 
x-rays, 335 

prognosis, IIS, 335, 336 
symptoms, 335 
treatment, 115, 335 

alpha naphco jelly, llS 
antistreptococcic colitis serum, 115 
antivirus treatment, 115 
appendicostomy, 116, 336 
calcium, 115 
cecostomy, 116, 336 
cevitamic acid, 115 
Coffey operation, 343 
colectomy, 335, 336 
diet, 115 

dysentery bacteriophage, 115 
hogs" colon powder, 116 
ileostomy, 335, 336 
irrigations through tube, 336 
parathyroid extract, 115 
sangostop in hemorrhage, 115 
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Colitis, ulcerative, chronic, treatment 
(continued) , 

serum therapy, 115 
sodium citrate, 115 
streptococcic vaccine, 115 
surgical treatment, 116 
indications, 116 
torantil, 116 
transfusion, 115, 335 
vaccines, 115 
vitamins, 115, 125 
Colloid cysts of third ventricle, 679 
diagnosis, 679 
symptoms, 679 

Colloidal gold method for spinal fluid, 888 
Colon, 332 

nerve supply, 332 
diverticulitis of, 109, 337 
diagnosis, 111, 337 
x-rays in, 337 

barium or thorium enema, 337 
castor oil, 337 
enema of warm water, 337 
etiology, 109 
pathology, 111 
prognosis, 112 
symptoms, 110 
treatment, 112 
atropine, 112 
belladonna, 112 
colostomy, 112 
diet, 112 

exterioriiiation method of Paul-Miku- 
licz, 343 

petrolatum, liquid, 112 
megacolon, 333 
etiology, 333 
treatment, 333 

exteriorization method of Paul-Miku- 
licz, 343 

sphincterectomy, 333 
epidural anesthesia, 333 
spinal anesthesia, 334 
sympathectomy, presacral, 326 
mobile colon, 334 

treatment, suture of cecum to parietal 
peritoneum, 334 
obstruction of, 310, 311, 317 
tuberculosis of, 308 
tumors, 337 
adenocarcinoma, 339 
prognosis, 340 
adenoma, 339 

adenomatosis, multiple, 339 
carcinoma, 338 
diagnosis, 338 

differential diagnosis, 262, 339 


Colon, tumors (continued), 

pathology in relation to treatment 
339 

prognosis, 340, 341 
symptoms, 338 
treatment, surgical, 340 

preliminary technic, 341 
cecostomy, 341 
colostomy, 341 
drainage, 341 

laparotomy, exploratory, 341 
marsupialization, 341 
results, 341 
technic, 341 
anastomosis, 342 
exteriorization by Paul-Miku- 
licz method, 343 
resection, intestinal, 342 
operative prognosis, 342 
polyposis, 112 
symptoms, 113 
treatment, 114 
colectomy, 114 
extirpation, 114 
f ulguration, 114 
ileosigmoidostomy, 114 
ileostomy, 114 
resection, 114 
pseudopolyposis, 112 
villous tumors of colon and rectum, 337 
classification, 337 
treatment, 338 
colectomy, 338 
f ulguration, 338 

Colon surgery, complication, parotitis, 868 
Color vision, 702 

red-free filter glass spectacles, 703 
acquired, 702 
congenital, 703 

Colpocleisis, le Fort method, 480 
technic, 484 

Colposcopy in uterine cervix cancer, 471 
Common cold, 743 

etiology and pathogenesis, 743 
treatment, 744 

acetylsalicylic acid, 744 
change of climate, 745 
hot bath, 744 
hot drinks, 744 

ipecac powder and opium, 744 
mustard foot bath, 744 
papaverine, 744 
quinine, 744 

shrinking solutions and applications, 
744 

suction, gentle, 744 
ultraviolet irradiation, 745 
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Common cold, treatment {continued) . 
vaccines, 744 

vasoconstrictors, mild, 744 
warm room and bed, 744 
in children, 642 

treatment, albolene, 642 
clothing:, proper, 642 
ephedrine, 642 
isolation, 642 

nutrition, good, encouraged, 642 
suction with soft rubber bulb, 642 
vaccines, 642 
vitamins A and D, 642 
Compulsive-obsessive reactions, 53 
Conjunctiva, 703 
plasmoma, 703 

copper sulphate in, 703 
excision, 703 
mercury cyanide, 703 
scarification of granules, 703 
xerosis of, etiology, 713 
Conjunctivitis, in scarlet fever, 652 
granular (Trachoma), 703 
Parinaud’s, 703 
pathology, 703 
treatment, 703 

copper sulphate stick, 703 
holocaine, 703 
hyoscine ointment, 703 
silver nitrate, 703 
Constipation, 116 
treatment, 116 

bacillus acidophilus, 118 
bran, 117 
dextrin, 118 
diet, 117 

drugs, descending dosage, 118 
lactose, 118 

ramisection, bilateral, 117 
surgery, 116 
indications, 116 
sympathectomy, presacral, 117 
rectocolonic, 117 
water, 118 

atonic, exercise in, 117 

low frequency currents, 117 
massage, 117 

rectal dilators, graduated, 117 
spastic, diathermy in, 117 
electrotherapy, 117 
spastic in children, 117 
belladonna in, 117 
habit training, 117 
petrolagar, plain, 117 
systemic effort, 117 
water in abundance, 117 
Constitution, hemacytologic, 872 


Contusions of eye, sequelae, 708 
Conversion hysteria, 53 
Convulsions, 693 
etiology, 681 
pathogenesis, 693 
treatment, sodium amytal, 406 
infantile, calcium chloride in, 90S 
calcium gluconate, 905 
calcium lactate, 905 
dicalcium phosphate, 90S 
parathyroid extract, 904 
Convulsive states, 690 

Cooley’s anemia, (Anemia, erythroblastic), 
133, 145 

Copper, physiological action, 908 
Cord bladder, choline therapy in, 907 
sacral ganglionectomy, 436 
Cordopexy, hesoin de respirer test in, 795 
Cornea, diseases of, 704 
cornea plana, 70S 

Kay-Fleischer ring in Wilson’s disease, 
704 

keratitis (Keratitis), 704 
lesions of, vitamin A in, 713 
megalocornea, 705 
opacities of, quinine in, 704 
scars of, prognosis, 709 
tuberculosis of, x-rays in, 868 
ulcer of, gonorrheal, fever therapy in, 947 
serpigenous, 705 

electrocoagulation in, 70S 
iodine, tincture of, 705 
optochin, 70S 
short-wave radiation, 70S 
zinc sulphate, 705 
Coronary artery disease, 31 
differential diagnosis, 263 
anomalies in children, 572 
coronary circulation, nervous control of, 
31 

sclerosis, extrasystoles in, 47 
thrombosis, 32 
etiology, 32 
prognosis, 32 
treatment, 33 

adrenalin contraindicated ^ 34 
diet in, 963 

digitalis contraindicated, 34 

fluids restricted, 33 
morphine, 33 

nitro glycerine contraindicated, 34 
undernutrition, 33, 34, 35 
rest and quiet, 33 
of congestive failure, cathartics, 34 
fluids and salts restricted, 34 
mercupurin, 34 
oxygen, 34, 923 
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Coronary artery disease, thrombosis, treatment 
{continued) . 

of nausea and V()mitin,q:, charged 
water, 34 
cracked ice, 33 
food withheld, 33 

Corpus callostini tumors, encephalography 
in, 688 

Cough, spasmodic, magnesium sulphate in, 
919 

Craniopharyngeal tumors, 673 
CraniopharyiiKioma, 673 

Craniotabes, diagnosis, radiography in, 843 
Cretinism, hypoglycemia in, 193 
treatment, thyrotropic hormone, 79 
Cryptorchism (''Pesticle, inulesceiuled), 549 
Cushing’s syndrome, 80 

denervation of adrenal glands in, 82 
Cyanosis in nc\vb<'>rn ( Newborn, cyanosis), 
614, 615 

Cyclectoiny, technic, 714 
Cystadenonia of liver, 346 

Cysticercus in brain, epileptiform attacks 
in, 691 

Cytological studies <»f I>It»od, 872 

Cystometry, 434 

Cysts, hronclu)gen5c, 208 

colloid of third ventricle, 679 
echinococcic, of Iiva*r, 256 
enterogenous, <»f du<^<l<‘niun, 323 
sebaceous, 828 
of bone, 424 

of intestines, congenital. 306 
of iris, 716 
of liver, 346 

of lung, congenital. 205 
of mesentery, 350 
of peritoneum, 368 
of retina. 724 

jr\acryocystitis, acute, 716 
^ chronic, dacryocystorhinostomy in, 716 
excision of lacrimal sac, 716 
DandrufT. 815 

brushing of hair daily ^ 815 
hair tonic, HIS 
massage, 815 

mercuric chloride, corrosive, 8 IS 
resorcin. 815 
salicylic acid, HI 5 

washing scalp twice weekly with tar 
soap, 815 

Deafness in children, 792 
intelligence tfuotienl in, 792 
treatment, lip reading, 792 
Debilitated infants, ianigenitally, lactic acid 
milk feeding, 585 


Deficiency disease, etiology, 94 
Delinquency, juvenile, 588 

relationship of mental retardation to, 588 
tests, Army Alpha test, 589 
hearing ability, 590 
treatment, institutionalization, 588 
recreational facilities, 589 
vocational guidance, 589 
Dementia precox (Schizophrenia), 701H 
insulin shock therapy, 701 H 
Dementia paralytica, fever therapv in 949 
950 ' 


Dental caries in children, 592 
Dermatitis, allergic, fever therapy, 947 
arsphenamine dermatitis, 817 
prophylaxis and treatment, 817 
calcium gluconate, 817, 818 
dextrose, 817, 818 
diet, 817 
gelatin, 817 
insulin, 818 
liver extract, 817, 818 
sodium chloride solution, 817 
sodium thiosulphate, 817 
herpetiformis, fever therapy in, 947 
occupational eczematous dermatitis, x-rays 
in, 871 

radiodermatitis, 818, 844 

treatment, diathermy, 818, 819 
infrared rays, 818 
phenol compresses, 819 
protection of healthy tissues, 818 
quartz lamp, 818 
silver nitrate solution, 818 
washing area with ether, 818 
streptococcic dermatitis, 819 
differential diagnosis, 819 
treatment, antiseptic solution, nonirri- 
tating, 820 
coal-tar, 820 

tryparsamide dermatitis, 248 

calcium thiosulphate in, 248 
venenata, 820 

prophylaxis, poison ivy extract, 820 
Dermatology, 814 
Derniatophytosis, 820 

treatment, boric acid, 821 
trichophytin, 820 
Detachment of retina, 724 
Dextrose, therapeutics, 908 
Diabetes mellitus, 177 
diagnostic tests, 180 
glucose test, 180 
pathogenesis, 177 

hypophysis and pluriglandular in- 
fluences, 177 
adrenals, 178 
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Diabetes, mellitus, pathogenesis (continued') . 
thyroid, 178 

endocrines in fat metabolism, 179 
patholog>’-, allergy in, 1 

vitamin A deficiency in, 120 
prognosis, 181 

causes of death, 182 
treatment, 183 

ideal and purposes, 183 
copper, 908 
diet, 183, 916, 967 
insulin, 184, 908, 916 
dosage and timing, 184 
protamine insulate, 185, 916 
treatment in relation to arteriosclerosis, 
187 

to heart disease, 186 
of pregnancy, 503 

Diabetes mellitus in children, 539 
complications, 541 
gangrene, dry, 541 
hypothyroidism, 541 
thyroid gland in, 541 
tuberculosis, 664 
treatment, 539 
diet, 540 
insulin, 539 
crystalline, 540 
protamine insulate, 539 
vitamin B, crystalline, 540 
renal, 542 

Diabetes mellitus, surgery in, 188 
anesthesia in, 189 
eunarcon, 189 
spinal anesthesia, 189 
glucose, 189 
insulin, 189 
abscesses, 190 
carbuncles, 190 
collapse, postoperative, 188 

prophylaxis, salt solution and glucose, 
parenterally, with insulin at opera- 
tion, 188 

edema, insulin, 189 

treatment, cardiac remedies, 189 
diuretics, 189 
salt-free diet, 189 
gall-bladder operations, 190 
gangrene, etiology, 189 
hand infections, 190 
perforating ulcer of foot, etiology, 189 
vascular disorders of feet, 189, 190 
treatment, Pavaex apparatus, 189 
reactive hyperemia, 190 
Diabetic arthritis, 189 
etiology, 189 


Diaphragm, paralysis of, 218 
Diaphragmatic hernia, 258, 551 
Diarrhea in infants, banana diet in, 967 
summer, prophylaxis, lactic acid milk, 584 
Diastase in duodenal fluid, estimation of, 91 
Diathermy, short wave, 934 
Diathesis, hemorrhagic, 155 
Dick toxin in scarlet fever, 653, 654 
Diet and teeth, 968 
Dietotherapy, 963 

Digestive disorders in children, 551 
Dinitrenal (Dinitrophenol), 909 
Dinitrisco (Dinitrophenol), 909 
Dinitrolac (Dinitrophenol), 909 
Dinitrole, slim (Dinitrophenol), 909 
Dinitrophenol poisoning, 909 - 
detection of, 894 
in blood, 895 
in urine, 894 

Dinitrose (Dinitrophenol), 909 
Diphtheria, 557 
bacteriology, 559 
clinical types, 558 

diagnosis, rapid culture method, 889 
in Schick-negative patients, 562 
prophylaxis, immunization, 559 
toxoid, 559 

alum precipitated toxoid, 559 
dose, 559, 560 
reaction, 559, 560 

Moloney test, 560, 561 
pseudoreaction, Moloney, 561 
Schick, 561 

toxoid-antitoxin floccules, 561 
immunization against diphtheria and 
smallpox, simultaneous, 562 
treatment, cevitamic acid, 125 
Diphtheria carriers, 562 

treatment, methyl violet (pyoktanin), 563 
Diphtheritic meningitis, 558, 696 
Diploic veins in frontal bone, 762 
Dislocation of malar bones, 742 
of zygomatic process, 742 
Distention, abdominal, prostigmine in pro- 
phylaxis, 929 

Diverticulitis of colon, 337 
Diverticulosis of bladder, mendelic acid in, 
452 

of colon (Colon, diverticulitis and diver- 
ticulosis), 109 

Diverticulum of duodenum, 322 
diagnosis, 323 
incidence, 322 
pathogenesis, 322 
treatment, surgical removal, 323 
primary, 323 
secondary, 323 
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Diverticulum of duodenum {continued)^ 
of gall-bladder, 278 
of intestines, 306 
Meckel’s, 306 

complication, hemorrhage in, 306 
extirpation of diverticulum, 306 
transfusion, 306 
differential diagnosis, SS4 
symptoms, 307, 308 
acquired, 307 
congenital, 306 
giant, 306 
of colon, 337 
of ileum, 307 
of jejuniam, 307, 308 
anastomosis in, 308 
resection, 308 

Divinyl ether anesthesia, 404 
Dizziness (Vertigo), 776 
Doryl, 70S 

Drowning, oxygen tent in, 924 
Drug addiction, insulin ixi, 916 
Ductus arteriosus, patency of, 573 
Duodenal hemorrhage, jejunal feeding in, 
328 

Duodenal ulcer, 384, 391 

diagnosis, x-ray, 321, 322 
treatment, gastrectomy, 388 
gastroenterostomy, 256, 390 
faihires, 390-391 

jejunostomy and jejunal feeding, 328 
prostigmine, postoperatively, 319 
surgical treatment, 388, 3<)() 
indications, 388 
results, 389, 390-391 
hemorrhage, repeatc<l, in, 388 
treatment, gastrectomy, subtotal, 388 
perforation in newlxvrn, <>12 
Duodenitis, diagnosis, x-ray, 321 
Duodenojejunal occlusion, 310 
Duodenum, adhcsi<ms between duodenum 
and gall-ldadder, radiography in 
diagno.sis, 321 

deformities of cap, radiography in, 321 
diverticulum of (Diverticulum, duodenal), 
322 

examination of, radiography in, 321 
obstruction of, 312, 313 
tumors, 323 
adenoma, 323, 324 
partial gastrectomy in, 323 
benign tumors, 323 
associated lesions, 323 
diagnosis, 324 
symptoms, 323 
carcinoid tumors, 326 
carcinoma, 325 


Duodenum, carcinoma (.continued), 
complications, 324 
pathology, 323 
symptoms, 325 

treatment, anastomosis, end-to-end 
324 

resection of duodenum, 324 
enterogenous cyst, 323 

treatment, drainage into intestinal 
tract, 323 

lymphosarcoma, 325 
PCJlyp, resection, transduodenal, 324 
sarcoma, 324, 325 
diagnosis, 324 

treatment, anastomosis, end-to-end, 
324 

resection of duodenum, 324 
sessile, anastomosis, end-to-end, in, 324 
resection of duodenum, 324 
Dwarfism, pituitary (Pituitary dwarfism), 
544 

renal, 176 

Dysentery, bacillary, differential diagnosis, 
534 

Dyspnea, ultraviolet rays in, 962 
Dysgerminoma of ovary, 460 
Dysinsulinism, 190 

Dyskinesia, biliary (Biliary dyskinesia), 291 
Dysmenorrhea, 453 
etiology, 453 
treatment, 70, 454 
cane sugar, 455 
corpus luteum substance, 454 
dextrose, 455 
diet, 454 
emmenin, 70, 454 
estrogenic substance, 454 
insulin, 454, 916 
karo syrup, 455 
neurectomy, presacral, 436 
orange juice, 455 

procaine injection of sympathetic 
nerves, 428 
progesterone, 70 
progynon, 455 

removal of pelvic pathologic changes, 
455 

resection of presacral (hypogastric) 
nerve, 455 

of superior hypogastric plexus, 430 
sjnnpathectomy, presacral, 455 
sacral, 70 

urinary gonadotrophic substance (an- 
tuitrin-S), 454 

functional, pituitary-like hormone in, 909 
Dysplasia, ectodermal, 548 
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Dystrophies, bony, of eye, 708 
muscular, symptoms, 700 

E ar in head injuries, 774 
Earache, 769 
etiology, 769 

dental origin, 770 
Eclampsia, etiology, 505 
preeclampsia, etiology, 505 

treatment, calcium gluconate, 905 
with glucose lemonade, 905 
dicalcium phosphate, 905 
diet, 905 

parathormone, 905 
rest in bed, 905 
sunshine baths, 905 
viosterol, 905 

Ectodermal dysplasia, hereditary, 548 
pathogenesis, 548 
symptoms, 548 
Eczema, x-rays in, 871 
in infants, 82 

treatment, hypoHpoid diet, 821 
vitamins A and B, 821 
Edema, cardiac (Heart, edema), 47 
insulin, 189 

nutritional, in children, 590 
Electrical muscle stimulation^ 935 
shock, oxygen tent in, 924 
Electrocardiography, 36 
lead III, ^‘deep’’ Q-wave in, 36 
lead IV in children, 38 

in normal men and women, 36 
upright or diphasic T~wave, 37 
in angina pectoris, 39 
QRS in, 37 

on normal children, 37, 582 
men and women, 36 

Electrocoagulation method in tonsillectomy, 
737 

Embolism of lungs, papaverine in, 926 
mesentery, 352 
Embryoma of kidney, 548 
Empyema of sinuses, 749 
ethmoid cell, 748 
maxillary sinus, 759 

recurrent nontuberculous, maggot therapy 
in, 206 

tuberculous, with bronchopleural, pleuro- 
cutaneous fistula, maggot therapy 
in, 206 

Emphysema, oxygen therapy in, 923 
pulmonary, diagnosis, x-ray, 44 
Encephalitis, 683 

classification, 683 
etiology, 684 
the virus, 684 


Encephalitis ( coiitm tied ) . 

treatment, symptomatic, 684 
chronic, 685 
treatment, 685 

of multiple sclerosis, quinine in, 684 
of paralysis agitans, atropa bella- 
donna, 686 
atropine, 684, 686 
Bulgarian treatment, 685 
exercises, 686 
methylene blue, 686 
psychotherapy, 686 
reeducation, 686 
sodium iodide, 686 

of Parkinsonian, see paralysis agitans. 
epidemic, fever therapy, 947 
in rubella, 650 
nonsuppurative, 685 
etiology, 685 

treatment, lumbar puncture, 685 
postvaccinal, 684 

Encephalography and ventriculography, 686 
diagnostic indications, 688 
corpus callosum tumors, 688 
lateral ventricle tumors, 689 
parasagittal tumors dorsal to corpus 
callosum, 689 
subdural hematoma, 688 
third ventricle tumors, congenital, 689 
technic, 686 

avertin in, 402, 687 
nembutal, 687 
oxygen, 686 
subdural air, 688 
thorium dioxide, 690 

Endarteritis, arteriosclerotic, histamine ioni- 
zation in, 953 

Endocarditis, bacterial, subacute, petechae 
with white centers in, 712 
fever therapy in, 946, 947 
in children, 582 

infective, erythrocyte sedimentation rate 
in, 46 

En do cervicitis, ammonium silver salt solu- 
tion in, 469 

phenylmercuric nitrate, basic, 469 
gonorrheal, fever therapy in, 947 

Endocrine disturbances in children, 543 
ovary, 551 
pineal body, 547 
pituitary, 543 
suprarenal, 547 
testicles, 549 
thymus, 547 
thyroid, 545 

Endothelioma, radiosensitivity of, 847 
of nasopharynx, 735 
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Endothelioma {continued), 
of optic nerve, 723 
Enophthalmos, 713 
Enteritis, cicatrizing, 328 
regional, 103, 328 

clinical and pathologic features, 103 
x-ray studies, lOS 
etiology, 103 
treatment, 105 
diet, 105 

general supportive measures, 105 
sunbaths, 1 05 
surgery, 106 
vaccines, 106 
Enterocolitis, 106 
Enterostomy, technic, 256 
Enuresis, etiology, 436 

Enzymatic blood studies in pancreatic func- 
tion, 92 

Enzymes and vitamin deficiency, 126 
Ependymoblastoma of brain, 421 
Ependyoma of brain, x-rays in, 678 
of retina, 724 

Ephedrine, untoward effects, 910 
Epididymitis, gonorrheal, fever therapy in, 
947 

Epiglottis, carcinoma of, 799 
prognosis, 799 

treatment, extirpation of epiglottis, 799 
technic, 799 
x-rays, 799 

Epilepsy and convulsive states, 690. 
diagnosis, 691 
etiology, 690, 691 
physiology, 690 
treatment, 692 

cervicothoracic sympathetic ganglion- 
ectomy, 692 

denervation of carotid sinus, 692 
fever therapy, 947 

ligation and division of veins through 
Pacchionian granulations with co- 
agulation, 692 
oxygen pressure, 692 
spinal insufflation of air, 692 
subtemporal decompression, 692 
x-rays, 692 

of Jacksonian epilepsy, surgery in, 692 
posttraumatic, 701 

Epinephrine, physiological action, 910 
Epistaxis (Nose, hemorrhage), 739 
Epithelioma of alveolar process, 858 
of cheek, 857 

of mucous membrane, 858 
of skin, irradiation in, 857 
Ergobasine, 910 
Ergonovine, 910 


Ergonovine icontinucd), 
dose, 910 

physiological action, 910 
therapeutics, 911 
Ergostetrine, 910 
Ergotamine, 910 

tartrate, therapeutics, 912 

untoward effects and poisoning, 529, 
697, 911 

treatment, atropine, 697, 912 
calcium gluconate, 697, 912 
epinephrine, 529 
papaverine hydrochloride, 529 
Ergotocine, 910 
Erysipelas, 821 
treatment, charcoal, 821 
convalescent serum, 821 
dextrose solution, 821 
prontosil, 927 
ultraviolet rays, 867, 962 
contraindications, 962 
x-rays, 866, 867 
Erythema indurata, 821 
collodion in, 822 
nodosum in scarlet fever, 653 
Erythrasma, diagnosis, ultraviolet rays in, 
961 

Erythroblastosis fetalis, 139, 146 
in newborn, 608 
Erythrocytes, 133 

Esophagus, carcinoma of, jejunal feeding in, 
328 

fibrosis of, 87 

treatment, anastomosis of lower end of 
esophagus with fundus of stomach, 
88 

dilatation, 88 

Esophoria, diagnosis, screen test in, 720 
etiology, 720 

Essential hypertension, 171, 429 
Ethmoidal cells (Sinuses, ethmoid cells). 
751, 752, 760 

Ethmoiditis (Sinuses, ethmoid cells, inflam- 
mation of), 760, 761 
Ethylene glycol, administration, 913 
Euthanasia, 70 IB 
Exercises and manipulation, 935 
breathing, in asthma, 937 
Exophoria, diagnosis, Maddox rod test, 721 
screen test, 720 
etiology, 720 

Exophthalmic goiter, exophthalmos in, 713 
treatment, iodine, preoperatively, 70 
lobectomy, unilateral, 71 
sodimn iodine, postoperatively, 71 
subtotal resection, 71 
vitamin A, 121 
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Exophthalmic goiter (^continued) . 
in children, 545, 546 
thyroidectomy in, 546 
Exophthalmos, 715 

diagnosis, exophthalmometer, 749 
etiolog 3 % 713 
prognosis, 749 

treatment, Kronlein operation, 714 
in ethmoiditis, 748 
intermittent, 713 
Expiration, mechanics of, 224 
Extrasystoles of clinical significance, 47 
Extremities, lymphedema of, 55 
Eyeball, 713 

burns, alkali, 713 
enophthalmos, 713 
exophthalmos, 713 
foreign bodies, 714 
localization, 714 
novocaine, 714 
treatment, 714 
cyclectomy, 714 
magnet extraction, 714, 715 

prevention of postoperative com- 
plications, foreign protein in, 
715 

mercury cyanide, 715 
photography of, 716 

skeleton-free method, 716 
tension of, 716 
mydriatics in, 716 
Eyelid, plastic surgery of, 723 
Eyes, disorders of, 707 

diagnostic methods, 705 
miotics, doryl, 705 

ophthalmology in neurological diag- 
nosis, 706 

Adie's syndrome, 706 
chronic arachnoiditis of cisterna 
chiasmatis, 706 
perimetry, 796 

phytopharmacologic method, 706 
phytotoxic index, 706 
polarized light, 707 
contusions, sequelae, 708 

anterior-segment traumatic syndrome of 
Frenkel, 708 
dystrophies, bony, 708 
glioma, bilateral, radium in, 707 
headache, 709 
injuries, 709 
muscle, disorders, 719 
examination of, 719 

Maddox rod and prism, 721 
screen test, 719 

nasal nerve syndrome, symptoms, 710 
etiology, 710 


Eyes, nasal nerve syndrome {continued ) , 
treatment, adrenalin, 711 
cocaine, 711 

sarcoma, bilateral, radium in, 707 
tuberculosis, diagnosis, 713 

ophthalmotonometry in, 713 
etiology, 713 

vitamins, role of, in ophthalmology, 713 

ace, actinomycosis of (Actinomycosis), 

868 

Facial paralysis of newborn, 518 
otogenous, 786 

treatment, Ballance-Duel operation, 787 
after-care, 787 

alcohol instillations, 787 
iodine, tincture of, 787 
saline solution, 787 
indications, 788 

galvanic electricity, postoperatively, 
788 

ionization, postoperatively, 788 
labyrinthectomy, 787 
mastoidectomy, 786 
plastic surgery, 788 

Fallopian tube, acute inflammation, sedimen- 
tation rate in, 875 

Feeblemindedness in children, 563, 701A 
etiology, 563, 701A 
treatment, 563 
diet, proper, 564 
educational measures, 564 
pituitary gland, 564 
thyroid gland, 564 
Fetal cephalometry, 835 

death, intrauterine, diagnosis, 517 
Fever therapy (Hyperpyrexia), 937 
Fibroblastoma, acoustic, 679 
mediastinal, 208 
meningeal, 678 
Fibroma of bones, 425 
Fibrosarcoma, excision radical, in, 862 
irradiation, postoperative, 862 
of bones, 425 
Fibrosis of esophagus, 87 
of retina, 724 

Fibrositis, differential diagnosis, 19 
histamine ionization in, 953 
ultraviolet radiation, 962 
chronic, forcible breaking down of nodules 
and cords, 936 

subacute, forcible breaking down of nod- 
ules and cords, 936 
Fildes* law in congenital syphilis, 659 
Finsterer modification of Polya method of 
stomach resection, 381 
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Fistula, 258 

anal, prostigmine, postoperatively, 319 
biliary, etiology, 314 

plastic restoration in, 258 
short-circuiting, 258 
spontaneous cure, 258 
fecal, spontaneous healing in, 258 
surgical closure, 258 
gastrojejunocolic, 398 

rectovaginal, phenylmercuric nitrate, basic, 
469 

vesical, 258 

vesicorectal, multiple operations in, 258 
Folliculitis of beard region, x-rays in, 871 
Food allergy, 745 
Foods as renal irritants, 980 
reactions to, 965, 966 
Foreign bodies in bronchi, 412 
in eyeball, 714 

retained, in abdominal surgery, 258 
Formula 281 (Dinitrophenol), 909 
Fracture of clavicle in newborn, 518 
of nose (Nose, fracture of), 740 
of sinuses, 741 
of skull, 774 

diagnosis, 774 
treatment, 774 
of base, 774 

diagnosis, x-ray, 774 
treatment, conservative measures in 
nonfebrile cases, 775 
opening of middle ear spaces and 
exposure of dura, in suppurating 
ear, 775 

Frenkel syndrome, 708 
Frontal bone, diploic veins in, 762 
osteomyelitis of, 762 
etiology, 762 
pathology, 762 
treatment, 762 
drainage, 762 

opening of frontal sinus and removal 
of walls, 762 
plastic surgery, 762 
removal of whole face of frontal bone, 

762 

Frontal sinus (Sinuses, frontal), 752, 755 
Frost bites, passive vascular exercises, 959 
Fungi of skin, direct microscopic examina- 
tions, 896 

Furuncle, ethylene glycol in, 913 
x-ray irradiation, 866 

^^abritshewsky vaccine in scarlet fever, 

Galactose tolerance test, 95 
Galactosuria in children, pathogenesis, 542 


Galactosuria in children ^continued') . 
symptoms, 542 

Gall-bladder and biliary tract, disease of, 88, 
278 

diagnosis, 89, 289 

cholangiography, 294 
technic, 294 

hippuran in, 294 
cholecystography, 292 
crystalline elements in lavage, 292 
test for diastase in bile, 93 
differential diagnosis, 262 
etiology, 89 
pathogenesis, 88 
pathology, 280 
physiology, 279 
symptoms, 289 

extrasystoles in, 47 
treatment, 89, 297 

alkalis after meals, 90 
barbituric acid, 90 
belladonna, 90 
bromides, 90 
calomel, 90 
cholecystectomy, 90 
diet, 90, 298 
drainage, 301 
duodenal tube, 90 
enteroclysis, 298 
exercises, 90 
fever therapy, 947 
gall-bladder extract, mural, 304 
jejunal feeding, 328 
magnesium sulphate, 90 
removal of foci, 90 
saline cathartics, 90 
sodium phosphate, 90 
sodium sulphate, 90 
surgical treatment, 89, 90, 301 
anesthesia in, 298 
carbon dioxide, 298 
cyclopropane, 298 
ethylene, 298 
local, 298 
nitrous oxide, 298 
oxygen, 298 
spinal, 298 

splanchnic block, 298 
cholecystectomy, 303 

postoperative relapse, 304 
results, 305 

cholecystocholedochostomy, 304 
choledochoduodenostomy, indica- 
tions, 303, 305 
results, 303, 305 
choledochostomy, 301 
choledochotomy, 304 
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Gall-bladder and biliary tract, disease of, surgi- 
cal treatment iconfimied) . 

dilatation o£ papilla, gradual, 301 
complications, 303 
technic, 302 
duct catheters, 301 
irrigation of duct into duodenum, 
301 

postoperative complications, 298 
hemorrhage, 298 
calcium in, 298 
glucose, 298 

transfusion of whole blood, 298 
“liver death,’’ 298 

glucose solution in, 298 
prevention of dehydration, 299 
transfusion, 299 
myocardial damage, digitalis, 
when indicated, 298 
anomalies, congenital, 278 
abnormal situations, 279 
absence, 278 
bilobed, 278 
double, 278 
diverticulum, 278 
floating, 279 
hourglass, 279 

biliary drainage, bile secretions in, 282 
cholecystitis, 281, 287, 298 
cholelithiasis, 88, 28S, 286, 297 
colic, 280 
dyskinesia, 291 
atonic, 291 

treatment, belladonna, tincture of, 291 
magnesium sulphate, 291 
pituitrin, 291 
hypertonic, 291 

treatment, magnesium by duodenal 
tube, 291 

nitrohydrochloric acid, 292 
effusion, intraperitoneal, without apparent 
perforation of biliary tract, 367 
fistula, etiology, 314 

obstruction, cholecystogastrostomy in, 258 
perforation of, 295 

peritonitis without apparent perforation of 
biliary tract, 296 
pathogenesis, 296 
prognosis, 297 
symptoms, 297 

treatment, cholecystectomy, 296, 297 
cholecystotomy with drainage, 296, 297 
strawberry gall-bladder (cholesterosis), 
283, 284, 286 
diagnosis, 300 
prognosis, 300 
treatment, operation, 300 


Gall bladder and biliary tract, disease of 
(^continued ') . 
tumors, 288 

carcinoma, 288 
etiology, 288, 289 
symptoms, 289 
treatment, 300 

cholecystectomy, 300 
cholecystostomy, 300 
papilloma, 288 

Gall-stones (Cholelithiasis), 88, 285, 286, 297 
Ganglionectomy, cervicodorsal, technic, 427 
lumbar, technic, 427 
Gangrene due to diabetes, 180 
to ergotamine, 911 
in scarlet fever, 653 

Gas pains in gastric surgery, prevention of, 
382 

prostigmine in, 929 
treatment, morphine in, 320 
oxygen, 320 

modified Barach tent, 321 
Gas-bacillus infection, x-rays in, 866 
Gastrectomy, dangers and functional fail- 
ures, 380, 382 
technic, 381 

Gastric disorders, see under Stomach, 370 
et 

Gastroduodenal ulcers (Stomach, gastric and 
duodenal ulcers), 384 
Gastroenteritis, differential diagnosis, 554 
Gastroenterology, 87 

Gastroenterostomy, pernicious vomiting in, 
jejunal alimentation in, 328 
Gastrointestinal allergy, glycerin extract of 
whole pancreas in, 93 
disturbances, extrasystoles in, 47 
function and vitamin deficiency, 126 
ulcers, vitamin C deficiency in, 125 
Gastrojejunal ulcer, 395 
diagnosis, 396 
symptoms, 395 
treatment, 397 

Billroth I operation, 400 
gastrectomy, radical partial, 397 
subtotal, 397 
gastroenterostomy, 397 
jejunal feeding in, 328 
pyloroplasty, 397 
Gastrojejunocolic fistula, 398 
Genitourinary disorders in children, 565 
of newborn, 612 
German measles (Rubella), 649 
Giant cell tumor of bones, 418 
Gilfillen and Gregg test in pregnancy, 515 
Glandular fever (Mononucleosis, infectious), 
147 
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Glaucoma, treatment, 715 
doryl, 70S 

glaucosan ioni 2 :ation, 715 
gravidan, 717 

iridocorneosclerectomy, 715 
technic, 715 

adrenalin-no vocaine solution, 715 
atropine, 715 
massage of eyeball, 715 
seftjn operation, technic, 716 
postoperative, 718 
Glioblastoma of brain, 420 
multiform, 676 
x-rays in, 677 

Glioma, radioresistance of, 847 
of brain, 420, 675 
of eye, 707 

Glomerulonephritis, acute, 161 
incidence, 161 
prognosis, 161 

treatment, decapsulation, bilateral, 163 
chronic, 165 
symptoms, 165 
treatment, diet, 170 
Glossitis, vitamin B deficiency in, 121 
Glossopharyngeal neuralgia, 773 
Glycemia, hypoglycemia in newborn, 543 
Glycosuria, nondiabetic, in children, 542 
prognosis, 543 

treatment, frequent meals of high caloric 
value, 542 

renal, in children, 542 
Goiter, hypoglycemia in, 193 

treatment, pancreatectomy, subtotal, 193 
exophthalmic (Exophthalmic goiter), 70, 
545, 546, 713 
Goiter in children, 545 
etiology, 545 

prophylaxis, iodized salt, 545 
diffuse, 545 

exophthalmic, 545, 546 
thyroidectomy in, 546 
follicular, 545 
nodular, 545 
Gold, therapeutics, 913 
untoward effects, 913, 914 
Gonorrhea, treatment, fever therapy, 436 
dangers of, 438 

Gonorrheal arthritis, fever therapy in, 436, 
437, 942, 948 

corneal ulcer, fever therapy in, 947 
endocervicitis, fever therapy in, 947, 948 
epididymitis, fever therapy in, 947 
ophthalmia, fever therapy in, 943, 948 
prostatitis, fever therapy in, 947, 948 
salpingitis, fever therapy in, 947, 948 
urethritis, fever therapy in, 436, 438, 947 


Gonorrheal vaginitis, 490 
in children, 438 
diagnosis, 439 

treatment, amniotin, 551, 571 
cauterization of endocervical infec- 
tion, 438 

estrogenic substances, 438, 439 
suppositories, 571 
mercurochrome, 438 
silver nitrate suppositories, 438 
urinary antiseptics, 438 
vaginal douches of boric acid and 
permanganate solutions, 438 
vulvovaginitis, in children, amniotin in, 
571 

Gout, differential diagnosis, 20 
treatment, cinchophen, 908 
diet, 963 

Gradenigo symptom complex, 789 
prognosis, 789 

treatment, operative measures, 789 
Grand mal, etiology, 691 
Granulocytic angina, 731 
Granulosa-cell tumor of ovary, 459 
Graves' disease (Exophthalmic goiter), 70, 
545, 546, 713 

Growth chart in children, 590 
Gruskin test in pregnancy, 514 
Gumma of testicle, 447 
Gynecology and obstetrics, 451 
Gynergen poisoning, 529 
treatment, epinephrine, 529 
papaverine hydrochloride, 529 

H ay fever, ionization in, 7, 742 
untoward effects, 742 
perennial treatment, 10 
seasonal treatment, 10 
Head injuries, 774 
aphasia in, 701 
asthenopia in, 710 

commotional subjective syndrome in, 

710 

ear in, 774 
fracture in, 774 
diagnosis, 774 
treatment, operation, 774 
intellectual loss in, 701 
mental changes in, 701 
subdural hemorrhage in, 706 
temporal bone involvement in, 774 
traumatic stupor in, 775 

treatment, dehydration, 776 

operative intervention in extradural 
and subdural hemorrhage, 776 
treatment, 775 

barbiturates in restlessness, 776 
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Head injuries, treatment (^continued'), 
bone grafts, 776 
bromides in restlessness, 776 
dehydration, 776 

evacuation of localized hemorrhage, 776 
hypertonic solution, 776 
lumbar puncture, 776 
posture, 776 

spinal glass manometer, 776 
subtemporal decompression, 776 
Headache, etiology, 709 

periodic, ergotamine sulphate in, 912 
Heart disease, diagnosis, see Electrocar- 
diography, 38 

erythrocyte sedimentation rate in, 46 
influence of chorea in development of, 
581 

retinal findings in, 712 
aneurism, etiology, 44 

chronic, erythrocyte sedimentation rate 
in, 46 
diabetic, 186 
dilatation, acute, 41, 42 
etiology, 41 
edema, treatment, 47 
ammonium chloride, 48 
bed rest, 48 
diet, low-salt, 48 
fluids, restricted, 48 
mercurial diuretics, 47 
mercurin suppositories, 48 
novurit, 47 
enlargement of, 39 
diagnosis, x-ray, 43 
etiology, 39 
prognosis, 46 

failure, congestive, erythrocyte sedimenta- 
tion rate in, 46 
oxygen therapy in, 923 
acute, dilatation of heart in, 41 
hypertrophy, diagnosis, x-ray, 43 
etiology, 41-42 

infarction, acute, erythrocyte sedimenta- 
tion rate in, 46 
neuroses, 51 
diagnosis, 52 
symptoms, 52 
prognosis, 54 

treatment, compromise formation, 54 
partial analysis, 54 
psychoses, 48, 51 

correlation of psychic and somatic dis- 
orders, 49 
symptoms, 51 
treatment, 51 
iodides, 51 
potassium citrate, 51 


Heart disease, psychoses, treatment 
{contmued) . 

psychoanalysis, 48 

removal or reduction of exciting 
cause, 51 

rheumatic, erythrocyte sedimentation rate 
in, 46 

Heart disease in children, electrocardiog- 
raphy in normal children, 582 
congenital defects, 572 
diagnosis, 572 
incidence, 573 
accessory ventricle, 574 
coarctation of aorta, 574 
prognosis, 574 
symptoms, 574 

coronary artery anomalies, 572 
enlargement, 573, 574 
etiology, 575 

interauricular defects, 573 
patency of ductus arteriosus, 573 
with endocarditis and terminal 
hemorrhagic nephritic, 575 
thinning of walls of aortic sinus of 
Valsalla, 575 

three-chambered heart with 2 
auricles and 1 ventricle, 572 
truncus arteriosus communis, 572 
and rheumatic heart disease, 575 
in newborn, 612 

enlargement of heart in, 612 
Heart-beat disturbances, extrasystoles of 
clinical significance, 47 
tachycardia, paroxysmal, choline therapy 
in, 907 

Hemacytologic constitution, 872 
Hemangioma of bones, 424 
Hematologic technic, 887 
Hematology, 129 
Hematoma, retroperitoneal, 368 
subdural, 688 

Hematopoiesis in children, 530 
Hematuric nephritis in children, etiology, 
565 

Hemeralopia, etiology, 713 
Hemianopsia in brain tumors, 709 
Hemoglobin, 131 

Hemoglobinuria, splenectomy, results of, 370 
Hemolytic hypersplenia, 368 
icterus, 368 

splenectomy, results of, 370 
Hemophilia, 155 
etiology, ISS 

retrobulbar hemorrhage in, 723 
treatment, 156 

estrogenic substances, value of, 71 
human placenta extract, 156 
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Hemophilia, treatment (continued). 

nonprotein substance from egg white, 
156 

Russel’s viper venom, 156 
tiger-snake venom, 156 
transfusion, 156 
vitamin C, 125 

Hemopneumothorax, spontaneous, 203 
etiology, 203 
prognosis, 204 
treatment, 204 

larger hemorrhages, blood removed 
from pleural cavity and air replaced, 
204 

surgical methods, 204 
mild hemorrhage, conservative treat- 
ment, 204 

Hemoptysis (Lungs, hemorrhage of), 205, 
215 

Hemorrhage, cerebral, in newborn, 517 
intracranial, spontaneous, 679 
nasal (Nose, hemorrhage), 739 
parturition, 519 

pulmonary (Lungs, hemorrhage of), 205, 
215 

subdural, 706 
uterine, 86, 479 
Hemorrhagic diseases, ISS 
classification, 155 

disturbances of clotting mechanism, ISS 
treatment, vitamin C, 125 
diathesis, 155 

Hemorrhoids, prostigmine, postoperatively, 
319 

Hepatic disorders, see under Liver. 

Hernias, 257 

treatment, belt, 258 
operation, 258 
truss, 258 
diaphragmatic, 258 

paralytic, resection of atrophied muscle 
zone and suture of edges, 258 
Herpes simplex, biology, 822 
Hippuric acid test, 97 
Hirsutism of pituitary origin, 675 
Histamine, therapeutics, 914 
ionization, 953, 956 

therapeutic indications, 953 
undesirable effects, 953 
Histidine, therapeutics, 914 
Histidine test in pregnancy, 516 
Hodgkin’s disease, 154 

diagnosis, Gordon test, 154 
prognosis, 861 

treatment, fever therapy, 947 
irradiation, continuous, 852 
radium, 861 
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Hodgkin’s disease, treatment (continued) . 
x-rays, 861 
of stomach, 375 
of tonsil, 423 
Holes in retina, 725 
Hookworm in children, 616 
Hormones, relation of vitamins to, 128 
thyrotropic, 86 
Hydatiform mole, 503 
Hydrocele, 439 

treatment, injection method, 439 
technic, 439 

iodine, tincture of, 439 
procaine, 439 

quinine hydrochloride, 439 
urethane, 439 
Hydrocephalus, 564 

diagnosis, radiography in, 843 
ventriculography, 843 
treatment, 564 

electrocoagulation of choroid plexus, 
564 

x-ray irradiation, 564 
anemia in, 538 

treatment, copper, 538 
cows’ milk, 538 
fresh liver, 538 
fruit juices, 538 
iron, 538 

Hydronephrosis, diagnosis, urography, 842 
Hyperazotemia with uremia, associated with 
hypochloremia, 165 
treatment, sodium chloride, 165 
Hypercholesteremia in pregnancy, 504 
Hyperglycemia, 196 
Hyperidrosis, x-rays in, 871 
Hyperinsulinism and dysinsulinism, 72, 190, 
358 

diagnosis, 360 
etiology, 72, 358 

interrelationship of endocrine glands 
and role in carbohydrate metabol- 
ism, 190, 191 
symptoms, 72, 359 
types, 72 
treatment, 73, 360 
adrenalin, 73 
aspiration, 360 
atropine, 361 
candy, 73 
dextrose, 359, 360 
diet, 73, 359 

carbohydrates, postoperatively, 361 
drainage, 361 
ether anesthesia, 361 
extra feeding, 359 
ligation of splenic artery, 361 
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Hyperin sul ini sm and dysinsulinism, treatment 
{cotifinticd ) . 

morphine sulphate, 360 
orange juice, 73 
pancreatectomy, 73 
subtotal, technic, 360 
pituitary extract, 73 
removal of tumor, 73, 360 
spinal anesthesia, 361 
splenectomy, 361 
sugar, 73 
thyroid gland, 73 
pancreatic, 195 
pituitary, 190, 191 
relative, 72 
spontaneous, 187 
suprarenal, 190, 194 
thyroid, 190, 192 
true, 72 

Hypermenorrhea, insulin in, 456, 457 
Hypernephroma, x-rays in, 855 
Hyperparathyroidism, 73 
diagnosis, 74 
differential diagnosis, 75 
etiology, 125 

vitamin D deficiency in, 125 
pathology, 73 
symptoms, 74 
prophylaxis, viosterol, 126 
treatment, 74 

parathyroidectomy, subtotal, 75 
Hyperphonasthenia, 794, 795 
Hyperpyrexia (Fever therapy), 937 
complications, 942, 945 

treatment, fluid intake increased, 942 
sodium chloride solution, 942 
collapse, cooling patient momentarily, 
945 

delirium, 942 

nausea and vomiting, dextrose in, 942 
sodium chloride solution, 942 
pathological changes, 946 
skin condition, 942 
tetany, calcium gluconate in, 942 
effects, 943 

bactericidal, 943 
on circulatory system, 944 
other effects, 945 
methods, 938 

blanket and hot-water bottles, 941 
blanket and rubber sheeting, 941 
electric blankets, 939 
high frequency electrical methods, 939 
conventional (or long wave) dia- 
thermy, 939 

short wave diathermy, 939 
disadvantages, 940 


Hyperpyrexia (Fever therapy), ^continued') , 
hydrotherapeutic methods, 940 
hot tub baths, 940 
hot spray bath, 940 
radiant heat, 938 

air-conditioned cabinet, 938 
Kettering hypotherm, 938 
luminous heat cabinets, 938 
nonluminous heat cabinet, 938 
mortality, 946 
technic, 941 
dosage, 942 

management of patient, 941 
personnel, 941 
selection of patients, 941 
therapeutic indications, 946 
Hypersplenia, hemolytic, 368 
Hypertension (Blood-pressure, hyperten- 
sion), 28, 171, 429, 711 
Hyperthyroidism, see Thyroid gland. 
Hypertrichosis, 76 
etiology, 76 
treatment, 76 

removal of primary cause, 76 
x-rays, 76 

contraindicated, 870, 876 
to adrenals, 823 

Hypertrophy of heart, 41, 42, 43 
in children, 573, 574 
of prostate, 443 
of tonsils, 738 
Hypoglycemia, 196 

in amenorrhea, 195 
in childhood, 195 
in cretinism, 193 
in goiter, 193 
in Graves’ disease, 193 
in hypopituitarism, 192 
in hypothyroidism, 194 
in newborn, 610 
etiology, 543 
treatment, glucose, 543 
hepatogenous, 195 
spontaneous, 187, 196 
etiology, 195 
symptoms, allergic, 194 
treatment, diet, 188 
glucose, 187 

surgical removal of islet tumors, 188 
Hypopharynx, cancer of, teleradium in, 856, 
857 

Hypophysis, see Pituitary gland. 
Hypopituitarism, hypoglycemia in, 192 
Hysteria, anxiety, 53 

treatment, compromise formation, S3 
partial analysis, 53 
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Hysteria, anxiety, treatment (^continued) , 
sedatives, 53 
tonics, S3 

conversion hysteria, 53 

treatment, compromise formation, S3 
suggestion, 53 

Hysterical paralysis, electrical muscle stim- 
ulation in, 935 
Hysteroscopy, 478 

I cterus, hemolytic, 368 

splenectomy, results of, 370 
neonatorum, 606 
Ide test for syphilis, 237 
Idiocy, Mongolian, 564 
Ileitis, regional, 328 
diagnosis, 329 
pathology, 328 
symptoms, 329 
treatment, 330 

resection, 329, 330 
short-circuiting operation, 330 
Ileocecal sphincter, 317 
tumors, tuberculous, 330 
valve, 317 

Ileocolitis (regional enteritis and entero- 
colitis), 106 
etiology, 107 
pathology, 108 
treatment, 108 

medical regimen, 109 
surgical resection, 109 
ulcerosa, chronica, 329 
and colitis, 329 
diagnosis, 329 
treatment, resection, 329 
Ileum, 328 
diverticula, 307, 308 
obstruction, 310, 311 
tuberculosis, 308 
tumors, 330 

carcinoid, 326, 330 
diagnosis, 331 

treatment, radical operation, 331 
carcinoma, 325 
sarcoma, 325 
tuberculous, 330 

anatomico-pathologic aspects, 330 
Ileus (Intestines, obstruction of), 309 
Immunity in pneumonia in children, 644 
in tuberculosis in children, 666 
Immunization in diphtheria, 559 
Infant feeding, 583 
allergy in, 585 
prevention, 585 
treatment, 585 
acid milk, 584 


Infant feeding {continued'), 
breast milk, 583, 974 
preparation of, 584 
preservation, 583 
psychologic factors, 583 
qualitative aspect, 583 
quantitative intake, 583 
calorie requirements, 973 
cereals, 585, 971, 976 
effect of, 971 
cod-liver oil, 974 
yolk, 974 

fresh fruit juices, 974 
milk, 974 

vegetable purees, 974 
vitamin A, 974 
vitamin C, 974 
vitamin D, 599, 974 

in prematurity, minerals and vitamins, 976 
Infant mortality, 586 

Infantile convulsions (Convulsions, infan- 
tile), 904 

paralysis (Poliomyelitis), 622 
scurvy, cevitamic acid in, 906 
Infantilism, renal, 176 

Infarction of heart, acute, sedimentation rate 
in, 46 

of lungs, erythrocyte sedimentation rate 
in, 46 

of mesentery, 351 

of myocardium, erythrocyte sedimentation 
rate in, 46 
symptoms, 35 
of placenta, 504 

of spleen, splenectomy, results of, 369 
Infections, cod-liver oil in, 908 
Infectious disease, blood cells in, 130 
neutrophils in, 132 
acute, extrasystoles in, 47 

in children, quarantine in, 587 
mononucleosis, 147 
Inflammation of pelvis, 463 
Inflammatory conditions, ethylene glycol in, 
913 

x-rays, 866 

Influenzal meningitis, 695 
Injection method in hydrocele, technic, 439 
Inspiration, mechanics of, 222 
Insulin, allergy, 10 

therapeutics, 916 
see also Hyperinsulinism, 72 
crystalline, physiological action, 917 
protamine insulate, therapeutics, 916 
Interstitial cells, tumor of, 549 
Intestinal activity and morphine, 319 
rate and normal nutrition, 969 
hemorrhage, morphine in, 320 


64 
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Intestinal obstruction, 309 

differential diagnosis, 264 
mortality, 309 

causes of death, 317 
circulatory failure, 317 
peritonitis, 317 
pneumonia, 317 
shock, 318 
pathology, 311 

treatment, blood transfusion, 311, 318 
carbon dioxide, 318 
deflation, gradual, 311, 312 
dextrose, 318 

exteriorization of involved loop, 311 
insulin, 318 

nasal drainage, pre operative, 310 
operation, early, 318 
peritonitis serum in peritonitis, 318 
pituitary, posterior, 319 
removal of toxic exudates from peri- 
toneal cavity, 311 
resection, 312 
saline solution, 311, 318 
stimulation of peristalsis, 318 
closed-loop obstruction, 309, 311 
pathology, 311 
treatment, 311 
colonic, 310, 311, 317 

role of ileocecal sphincter in, 316 
diagnosis, 317 
symptoms, 317 
treatment, cecostomy, 317 
colonic stimulation, 317 
colostomy, 317 

drainage by gradual decompression, 
311 

saline solution, 311 
surgical treatment, 311 
duodenal ileus, chronic, 312, 313 
diagnosis, 312 
symptoms, 312 

in late infancy and early childhood, 313 
prognosis, 313 
symptoms, 313 
treatment, 313 
diet, 313 
exercise, 313 
fluids, 313 
fresh air, 313 
glycothymoHn, 313 
hydrochloric acid drinks, 313 
massage, 313 
rhubarb and soda, 313 
ultraviolet rays, 313 
in newborn, 312 

treatment, gastric lavage with sodium 
bicarbonate, 313 


Intestinal obstruction {continued^. 
duodenojejunal occlusion, 310 
treatment, gastric lavage, 310 
saline solution, 310 
short-circuiting operation, 310 
ileum, lower, 310, 311 
mechanical, acute, 313 
etiology, 313, 314 
treatment, surgical, 314 
neurogenic (spastic ileus), 309, 313 
postoperative, 318 
treatment, 318 

glycerin- water enema, 319 
prostigmine, 318 

sodium chloride solution enema, 319 
simple occlusion, 309 
pathogenesis, 309 
pathology, 309, 310 
symptoms, 309, 310 
treatment, 311 
spastic ileus, 313 

Intestines, actinomycosis of, x-ray irradia- 
tion, 868 

atony, postoperative, prostigmine in pro- 
phylaxis, 930 

diverticulum of (Diverticulum, intestinal), 
306 

rupture of, 259 
strangulation of, 309 
tuberculosis of, 308 

treatment, pneumoperitoneum, 309 
vitamin C, 125 
of colon, 308 
of ileum, 308 

tumors of, 323, 325, 330, 338 
polyposis, 308 

differential diagnosis, 554 
Intracranial hemorrhage, spontaneous, 679 
diagnosis, 680 
treatment, craniotomy, 679 
Intraperitoneal biliary effusions without 
apparent biliary perforation, 367 
Intravenous anesthesia, 405 
Intussusception, 315 

diagnosis, 315, 317 
pathogenesis, 316 
prognosis, 315 
treatment, 315, 316 
disinvagination, 315 
operation, early, 315 
irreducible, 315 
diagnosis, 315 
x-rays in, 316 
treatment, 316 

anastomosis, lateral, 316 
reduction, 315 
recurrent, acute, 316 
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Intussusception, recurrent (continued) ^ 
diagnosis, 316 
symptoms, 316 

treatment, barium sulphate enemas, 
316 

massage under fiuoroscope, 316 
in children, differential diagnosis, SS4 
Iodine, untoward effects, 918 
Ionization, 951 

apparatus and general technic, 952 
physics and mode of action, 951 
choline ionization, 954 
therapeutic indications, 954 
histamine ionization, 953, 956 
therapeutic indications, 953 
undesirable effects, 953 
mecholyl ionization, 955 
technic, 955 

reactions in, 955 
atropine in, 9SS 
nasal, 742 

untoward effects, 742 
Iridocorneosclercctomy, technic, 715 
Iris, cysts of, 716 
tuberculosis, x-rays in, 868 
Iritis, subacute, fever therapy in, 947 
Iron deficiency states, 134 
anemia, 534 

Iron poisoning, hydrogen sulphide in, 901 
magnesium sulphate, 901 
sodium bicarbonate, 901 
sodium hydroxide, 901 
therapeutics, 918 

Irradiation (Radium and x-ray technic), 844 
Ivy poisoning, prophylaxis, poison ivy ex- 
tract, 820 

T anet psychaslhenia, 53 
Jaundice, 94 
classification, 94 

diagnosis, liver function tests, 95 
bilirubin tolerance test, 98 
blood cholesterol levels, 98 
blood phosphatase determination, 96 
galactose tolerance test, 95 
hippuric acid test, 97 
pathology, bilirubinemia, 94 
increased clotting time of, 155 
serum calcium in, ISS 
catarrhal, 102 

diagnosis, liver function tests, 102 
etiology, 102 
treatment, 102 

hemolytic, congenital, 98, 608 
splenectomy, effects of, 538 
hepatocellular, 101 
etiology, 101 


Jaundice, hepatocellular, etiology (continued) . 
arsenicals, 101 
cinchophen, 101 
treatment, 102 
calcium, 103 
carbohydrate diet, 102 
fluids, 103 
gelatin, 102 

glucose in fruit juices, 102 
transfusions, 103 
obstructive, 99 
complications, 99 

etiology, vitamin deficiency, 100, 120 
treatment, bile salts, 101 
calcium, 101 
glucose, 101 
viosterol 250D, 101 
vitamins, 101 
surgical treatment, 101 

anastomosis of gall-bladder to 
jejunum, 101 

decompression, preliminary, 101 
resections of malignant portions 
of pancreas, 101 

postoperative treatment, glucose, 
101 

hemorrhage, 99 
etiology, 99 

prophylaxis, transfusions, 156 
treatment, calcium, 101 
transfusions, 101 

preoperative preparation, calcium, 
100 

diet, 101 

transfusions, 101 

Jaw, epithelioma of, resection of part of 
lower jaw, 858 

Jejunal feeding, 326 
indications, 327 

Jejunostomy with jejunal alimentation, 326 
cane sugar, 327 
citrous juices, 327 
cod-liver oil, 327 
milk, whole, 327 
peptone, 327 
salt, 327 
viosterol, 327 
water, 327 
wheat flour, 327 
yeast, 327 
indications, 327 

complementary, jejunal alimentation in, 
328 

Jejunum, diverticula of, 307 
tumors of, 326 

carcinoid or argentaffine cell tumor, 326 
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Jejunum, tumors of (^continued) . 
carcinoma, 326 

treatment, anastomosis, 326 
excision, 326 

operation, preoperative care, 326 
glucose solution, 326 
intubation with Levine tube, 
326 

lavage, 326 
sodium chloride, 326 
at ligament of Treitz, 326 

treatment, anastomosis, side-to-side, 
326 

polyposis, 308 
resection in, 308 
sarcoma, 325 

Joint effusions, ultraviolet rays in, 962 
Juvenile delinquency, 588 

K ayser-Fleischer ring in Wilson's disease, 
704 

Keloids, x-rays in, 871 
Keratitis, etiology, 704, 705 

treatment, cocaine in zinc ointment, 704 
cocainization or cauterization of in- 
ferior turbinate, 70S 
vitamin A, 713 
bullous, etiology, 70S 
treatment, excision of Bowman^s mem- 
brane, 70S 

disciform, quinine in, 704 
interstitial, fever therapy in, 947 
quinine, 704 

parenchymatous, in congenital syphilis, 
70S 

autohemotherapy, Schick intraocular, 
705 

superficial punctate, vitamin A in, 705 
Keratoconjunctivitis, vitamin A in, 713 
Keratomalacia, etiology, 713 
Keratoses, diagnosis, ultraviolet rays in, 9t)l 
Kidney, 159, 439 

ability of rehabilitation, 441 
classification of diseases, 441, 442 
nephrectasias, 442 
nephro-anomalies, 442 
nephroneoplasias, 442 
nephrophlegmasias, 442 
nephroscleroses, 171, 442 
nephrostasias, 442 
nephrotoxicoses, 442 
diagnosis, pneumopyelography, 843 
irritants among foods, 980 
calculi, 437 

treatment, diet to prevent recurrence 
following operation, 440 
mendelic acid, 452 


Kidney calculi, treatment {contimied) , 

removal of parathyroid tumor and 
stone, 439 

colic, differential diagnosis, 441 
colon bacillus infection, mendelic acid, 452 
horseshoe, differential diagnosis, 263 
infections, 440 

diagnosis, 440, 441 
etiology, 440 
symptoms, 440 

treatment, decapsulation, 440, 444 
drainage, 440, 444 
incision, 440, 444 

renal rickets, differential diagnosis, 566 
tuberculosis in children, diagnosis, 443 
treatment, 443 

hygienic dietary measures, 443 
nephrectomy, 443 

tumors, diagnosis, pneumopyelography, 
843 

pyelography, excretory, 843 
pyeloscopy, 843 
urography, excretory, 843 
cancer of, 855 

x-rays, preoperative, 855 
cystic tumors, diagnosis, 255 
embryoma of, 548 
Wilms tumor of, 548 
Killian polyp, 763 

Kline exclusion test for syphilis, 236 

Kraurosis of vulva, 494 

Krukenberg tumor (Ovary, tumor of), 460 

T abor (Parturition), 517 

Lacerations, camphorated oil in, 906 
ether, 906 
in parturition, 520 
Lacrimal apparatus, 716 
Lactation, 526 

arrest of secretion of milk, camphor-in- 
oil, effect of, 526 
calorie requirements, 974 
protective foods, 974 
Lactic acid milk in infant feeding, 584 
Laryngeal stridor in children, 643 
atropine in, 643 

dilation of subglottic obstruction, 643 
phenobarbital, 643 
Laryngismus stridulus, 794 
Laryngitis, tuberculous (Larynx, tubercu- 
losis of), 797 
Laryngology, 793 

Laryngotracheitis, nondiphtheritic, 795 
differential diagnosis, 796 
etiology, 796 
prognosis, 796 



INDEX. 


1013 


Laryngotracheitis, nondiphtheritic ^continued) , 
treatment, antipyretics, 796 
benzoin tincture, 796 
fluids, 796 
hydrotherapy, 796 
respiratory vaccines, 796 
tracheotomy, 796 

postoperative care, 796 
Laryiigotracheobronchitis, acute, 412 
treatment, aspiration of secretions, peroral 
or tracheotomic, 412 
humid air, 412 

removal of crusts by forceps, 412 
rest intervals in treatment of babies, 413 
Larynx, artificial larynx, 807 
use of, 810 

pathological physiology, 793 
carcinoma, 799 
complications, 805 
diagnosis, 801, 806 
biopsy, 801 

differential diagnosis, 801 
etiology, 800, 806 
pathology, 802 
prognosiwS, 806, 856 
signs and symptoms, 800, 806 
treatment, diathermy, 803 
Harmer operation, 803 
hemilaryngectomy, 803 
laryngectomy, 802 
laryngofissure, 803 

operation, partial, with irradiation, 
803, 806 
radium, 804 
results, 805 
radium pack, 856 
radium seeds, 803, 805 
teleradium, 856, 857 
tracheotomy, 805 
x-rays, 735, 767, 799, 803, 806, 856 
prevention of cpithelitis, epineph- 
rine solution applications in, 767 
results, 805 

epithelioma, squamotts-cell, surgery in, 856 
x-rays, 856 

paresis and paralysis, 794 
diagnosis, 794 

besoin dc respirer test, 794, 795 
etiology, 794 
prognosis, 795 

treatment, hands placed lightly on 
chest and pushed downward while 
uttering vowels, 795 
flaccid paralysis, peroral faradization in, 
795 

spasm, adductor type, 793 


Larynx ( continued ) . 
tuberculosis of, 797 
prognosis, 798 

treatment, physiotherapy, 798 
tracheotomy, 797 

of pain, blocking of afferent (sensory) 
lar 3 mgeal nerves, 797 
electrical anesthesia, 798 
iodide ionization of larynx, 798 
webs of, treatment by ring technic, 806 
Lateral sinus thrombosis (Sinus throm- 
bosis, lateral), 782 

ventricle tumors, encephalography in, 689 
Laurence-Biedl syndrome, 543 
Laurence-Moon-Biedl syndrome, 544 
Lead poisoning, blood in, 876 

determination of lead in urine, 877 
treatment, diet, 963 

hydrogen sulphide, 901 
magnesium sulphate, 901 
potassium iodide, 918 
untoward effects of, 918 
sodium bicarbonate, 901 
sodium hydroxide, 901 
Lederer's anemia, 144, 145 
Le Fort colpocleisis, 480 

Leiomyosarcoma, irradiation postoperatively, 
863 

Leontiasis ossea, 767 

diagnosis, radiography, 843 
etiology, 767 
Lens, diseases of, 717 

opacities, due to injuries, prognosis, 709 
Leukemia, 151 

diagnosis, 152 
neurological changes, 152 
treatment, 153 
arsenic, 153 
Lugol’s solution, 153 
transfusion, 153 
x-rays, 153 

over spinal column, 153 
spray, 864 
types, 151 

aleukocythemic (aleukemic) lymphatic, 

152 

chronic lymphatic, 151 

treatment, irradiation, 852, 861 
LugoLs solution, 153 
thyroidectomy, 153 
x-rays, 153 

chronic myelogenous, Fowler s solution 
in, 153 

irradiation, 861 
potassium arsenite, 929 
splenectomy, results, 370 
x-rays, 153 
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Leukemia ( co^i tin ned'), 
monocytic, 152 
of pharynx, 732 

Leukoplakia, vulval, vulvectomy in, 493 
Lichen planus, x-rays in, 871 
of vulva, 495 
diagnosis, 495 
etiology, 495 

Linitis plastica, jejunal alimentation in, 328 
Lipase, 92, 93 

estimation in blood in pancreatic disease, 
92 

Lipemia retinalis, 727 
Lipocaic, 180 

Liposarcoma of omentum, 354 
Lips, cancer of, 729 

treatment, plastic repair, 729 
radon, 729 

radon gold seeds, 729 
surgery, 729 
Liver, 343 

function, in vitamin deficiency, 120 
bilirubin test, 890 
technic, 891 
abscess, amebic, 343 

differential diagnosis, 343 
prognosis, 344 
symptoms, 344, 345 
treatment, 345 
amebicides, 345 
aspiration, 345, 346 
emetine, 345, 346 
open operation, 345 
simple drainage, 256 
subphrenic abscess, 347 
diagnosis, 347 

treatment, Ochsner operation, 347 
cirrhosis of liver, 347 
etiology, 347 

symptoms and diagnosis, 347 
treatment, 348 
anastomosis, 348 
dehydration, 348 
diet, 348 
drainage, 348 
Eck fistula, 348 

ligation of coronary vein and vasa 
brevia, 349 

omentopexy, Talma-Morison tech- 
nic, 348, 349 

Schiassi modification, 348 
paracentesis, 348 
splenectomy, 349 

with splenomegaly, splenectomy, re- 
sults of, 370 
cystadenoma, 346 
diagnosis, 346 


Liver, cystadenoma icontmued) . 
treatment, excision, 347 
marsupialization, 347 
cysts, nonparasitic, 346 

treatment, marsupialization, 346 
echinococcic cyst, marsupialization, 256 
inflammation of, differential diagnosis, 256 
wounds of (Abdominal injuries: hepatic 
trauma), 260 
‘Xiver death,*’ 298 
Liver therapy, 919 
Lobar collapse in children, 647 
Lobectomy, 228 

chloroform in, 229 
cyclopropane, 228 
evipan, 228 
intubation, 229 
omnopon, 228 
scopolamine, 228 
spinal anesthesia, 228 
Lotheissen technic of cardioplasty, 371 
Ludwig’s angina, treatment, 734 
ethylene anesthesia, 734 
incision, 734 

magnesium sulphate dressing, hot, 734 
nitrous oxide anesthesia, 734 
Lumbago, ultraviolet radiation in, 962 
Lungs, abscess, 204 
etiology, 204 
prognosis, 204 
treatment, 204 

artificial pneumothorax, 204 
bronchoscopotherapy, 412 
maggot therapy, 206 
pneumonectomy, 230 
short wave therapy, 204 
sodium benzoate injections, 930 
cancer, pneumonectomy, 230, 231, 423 
collapse, in children, 647 
cysts, 205 

diagnosis, 205 
dynamics of, 222 

gas-prcssurc and stresses, 223 
statics of, 222 

embolism, papaverine in, 926 
emphysema, diagnosis, x-ray, 44 
hemorrhage, 205, 215 

treatment, hemostyptics, 215 
parathyroid extract, 215 
phrenicectomy, 215 
pneumothorax, 215 
thoracoplasty, 215 
transfusions, 205 

infarction, erythrocyte sedimentation rate 
in, 46 

sequestrums, 206 
diagnosis, 206 
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Lungs, sequestrums (cojitimicd') , 
pathogenesis, 206 
prognosis, 206 
symptoms, 206 

Lungs, surgery, vagus in relation to, 233 
cocaine in, 233 
novocaine, 233 

Lupus erythematosus, 823 
treatment, chaulmoogra oil, 823 
gold, 913 

hydnocarpus oil, 823 
of subacute type, 823 
blood transfusion, 823 
gold sodium thiosulphate, 823 
plasmochin, 823 
quinine, 823 
rest in bed, 823 

x-rays to glandulous regions of body, 
823 

Lupus vulgaris, 823 
treatment, 823 
diet, 824 
Finsen light, 824 
gold injections, 824 
phenylethyl hydnocarpate, 823 
tuberculin, 824 

Lymphatic enteroperitoneal cysts, 368 
hyperplasia, 151 
leukemia, 151 
pseudoleukemia, 151 

Lymphedema of extremities, 55 
anatomy and physiology, 55 
classification, 56 
differential diagnosis, 58 
etiology, 56 

experimental studies, 55 
treatment, 59 

bandage, supporting, 60, 61 
convalescent serum, 60 
elevation of extremity, 59, 60, 61 
hot, moist packs, 60 
Kondoleon operation, 60 
rest in bed, 60 
rubber roller bandage, 59 
salyrgan, 60 
Sistrunk operation, 60 
streptococcus antitoxin, 60 
trichophyton treated, 60 
chronic, 58 
congenital, 57 
inflammatory, 57 
noninfiamniatory, 56 
precox, 56 
primary, 56, 58 
secondary, 57, 58 

Lymphemia, 151 

Lymphoblastoma, x-ray therapy, spray, 864 


Lymphocytes, 131, 133 
Lyniphocytoma of tonsil, 423 
Lymphogranuloma of retroperitoneal glands 
255 

Lymphoma, 154 
of tonsil, 423 

malignant, 154, 423, 739 
Lymphoporosis, 151 
Lymphosarcoma, 153, 154 

treatment, irradiation, continuous, 852 
radium, 861 
x-rays, 861 

radiosensitivity of, 847 
of duodenum, 325 
of retroperitoneal glands, 255 
of stomach, 377 
of tonsil, 423 

Lymphosarcomatosis of stomach, 377 

M acular degeneration, 725 
detachment, 726 
Macule-hole of retina, 726 
Maggot and allantoin therapy, 206 
Magnesium sulphate, contraindications, 919 
therapeutics, 919 
untoward effects, 919 
atropine in, 919 
calcium chloride, 919 

Malar bones, dislocation of, Gill towel clip 
method in, 742 
Gillies method, 742 
Shea intra-antral method, 742 
Malaria, treatment, plasmocide, untoward 
effects, 707 

Malnutrition in children, 590 
dental caries, 592 
growth chart, 590 
nutritional edema, 590 
vitamin A deficiency, 593 
vitamin C deficiency, 596 
vitamin D deficiency, 599 
Mammary gla.ndj see Breast. 

Mandelic acid, therapeutics, 919 
Manic conditions, sodium amytal, 406 
Manipulation and exercise, 935 
Mapharsen, 245 
Mastoiditis, 778 

complications, 779, 780 
brain abscess, 780 
cerebellar abscess, 780 
lateral sinus thrombosis, 780, 783 
leptomeningitis, 780 
meningitis, 780 
diagnosis, 778 

treatment, operation, 778, 779 
indications, 778, 779 
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Mastoiditis ( continued ) , 

in malnourished infants, 779 
diagnosis, 779 
treatment, antrotomy, 779 
blood transfusion, 779 
Maxilla, fracture of, 741 

Maxillary sinus (Sinuses, maxillary), 752, 
755, 756, 759, 760 
Measles, 602 

complications, 602 
encephalitis in, 685 
urticaria, 602 
epidemiology, 602 
immunity, 604 

prevention and treatment, 602 
convalescent serum, 602, 604 
immune adult serum, 602, 604 
placental extract, 602, 603 
oral administration, 603 
Measles, German (Rubella), 649 
Meekers diverticulum, 306 

Mediastinum, artificial pneumomediastinum, 
208 

tumors, 208 

diagnosis, 208 

rectal ether-oil narcosis in, 208 
bronchogenic cyst, 208 

transpleural extirpation in, 208 
fibroblastic tumors, 208 
excision in, 208 
thoracoplasty, 208 
myxosarcoma, 208 
sarcoma, 208 

artificial pneumothorax in, 208 
Medulloblastoma of brain, 421 
x-rays in, 677 
cerebellar, prognosis, 676 
Megacolon (Colon: megacolon), 333 
Megalocornea, 70S 
Melanoma, radioresistance of, 847 
Meniere's disease, 790 
pathogenesis, 790, 791 
treatment, 791 
diet, 791 

endolymph decompression, 791 
luminal, 791 

nux vomica, extract of, 791 
phenobarbital, 791 
quinine sulphate, 791 

section, unilateral, of auditory nerve, 
791, 792 

Meningeal fibroblastoma, 678 
prognosis, 678 
treatment, removal, 678 
poliomyelitis, 630 
Meningioma, prognosis, 421 


Meningitis, 693 

dififerential diagnosis, 665 
benign aseptic suppurating, 780 
treatment, aminopyrine, 781 

bacterial protein preparations, 781 
caffeine, 781 
cardiac stimulants, 781 
methenamine, 781 
spinal puncture, 781 
diphtheritic, 558, 696 
influenzal, 695 
prognosis, 696 
meningococcic, 693 
epidemiology, 693 
treatment, 694 

cisterna puncture, 694 
epinephrine, 695 

Ferry meningococci antitoxin, 694 
dextrose-physiological saline solu- 
tion in, 695 
lumbar puncture, 694 
serum therapy, 694 

by lumbar puncture, 694 
modified Lyon procedure, 694 
intravenous method, 694 
x-rays, 694 
otogenic, 781 
diagnosis, 781 
etiology, 781 

treatment, antimeningococci antitoxin, 
782 

operation, 782 
virus, 695 

aminopyrine in, 695 
methenamine, 695 
Pettit serum, 695 
spinal taps, 695 
in newborn, 611, 695 
in scarlet fever, 653 

Meningocele, diagnosis, radiography, 843 
Meningococcic meningitis, 693 

septicemia, fever therapy in, 947, 948 
Meningoencephalitis in rubella, 650 
Menopause, disorders of, 77 
etiology, 77 
treatment, 77, 455 

amputation, supravaginal, 456 
curettage, 456 
dihydroxy estrin, 77 
emmenin, 77 
estrogenic substances, 77 
hydroxyestrin benzoate, 77 
progynon B, 77 
radium, 456 

resection of fundus, 456 
theelin, 77 
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Menopause, disorders of, treatment {continued') , 
transfusion, 455 
x-rays to pituitary, 77 
Menorrhag'ia, 456 
prophylaxis, insulin, 456 
treatment, corpus luteum therapy, 87 
insulin, 456 
dosag-e, 457 
Menstruation, 457 

disorders of, endocrines in pathology of, 
675 

effect of estrogenic substances, 457 
of exercises, 457 
intermenstrual pain, 458 

treatment, excision of acute ruptured 
follicle or corpus luteum, 458 
ovariotomy, 458 
Mercury poisoning, 920 
prognosis, 920 
treatment, 920 

acacia solution, 921 
astringent enema, 921 
blood transfusion, 921 
egg white, 920 
fluids, 921 

gastric lavage, 920, 921 
glucose, 921 
heat, external, 921 
hydrogen sulphide, 901 
intravenous drip, 921 
magnesium sulphate, 901 
milk, 920 
morphine, 921 
saline solution, 921 
sedatives, 921 

sodium bicarbonate solution, 901, 921 
sodium formaldehyde sulfoxylate, 920 
sodium hydroxide, 901 
tannic acid enemata, 921 
Mesenteritis, retractile, in common mesen- 
tery, 351 
diagnosis, 351 

treatment, ileosigmoidostomy, 351 
Mescntcrium commune, 350 
diagnosis, 351 
symptoms, 350 
Mesentery, 350 
cysts, multiple, 350 
diagnosis, 350 

treatment, removal with resection, 350 
embolism, 352 
diagnosis, 352 
etiology, 352 
symptoms, 352 
treatment, 352 

operation, early, 352 

resection of involved intestine, 352 


Mesentery {continued). 
infarcts, 351 
etiology, 35 1 
symptoms, 351 
treatment, 351 
antispasmodic, 352 
operation, 352 
vasodilators, 352 
thrombosis, 353 

differential diagnosis, 353 
symptoms, 353 
tumors, 350 
symptoms, 350 
vascular occlusion, 352 
etiology, 352 
pathology, 352 
symptoms, 352 
treatment, 353 
anastomosis, 353 
resection, immediate, 353 
Metabolism, carbohydrate, in allergy, 1 
diseases of, 177 
Metrorrhagia, functional, 80 

treatment, corpus luteum hormone, 80 
Microcephaly, diagnosis, radiography, 843 
Kayser-Fleischer ring in, 704 
Microglia of brain and histiocytes, 132 
Micturition, voluntary, etiology, 436 
Migraine, 78, 696 
etiology, 696, 709 
physiology, 696 
treatment, 78, 697 
amniotin, 698 

atropine sulphate in nausea and vomit- 
ing, 912 
emmenin, 698 

ergotamine tartrate, 78, 697, 698, 911, 
912 

untoward effects, 697 

atropine in nausea and vomiting, 
697 

calcium gluconate in muscle pains, 
697 

estrogenic substances, 78 
ionization, 7 

ligation of middle meningeal artery, 431 
phenobarbital, 698 

resection of cervicodorsal sympathetics, 
431 

diagnostic injections, 431 
Milk, breast, preservation of, 897 
in infant feeding, 583 
lactic acid, in infant feeding, 584 
Mitral stenosis, extrasystoles in, 47 
Molluscum bodies, diagnosis, ultraviolet 
rays in, 961 
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Moloney pseudoreaction in diphtheria im- 
munization, 560, 561 
Mong-olian idiocy, 564 
Monocytes, 131, 132 
Monocytic leukemia, 152 
Mononucleosis, infectious, 147 
diagnosis, 148 
symptoms, 147 

lymphocytosis, 148 
treatment, neoarsphenamine, 148 
peroxide gargles, 148 
Morphea, posterior pitmtary in, 828 
Morphine, physiological action, 319 
Morphinism, insulin in, 916 
Morquio’s disease, 544 
Mortality, infant, 586 
Mouth, diseases of, 729 
actinomycosis of, 868 
adenocarcinoma of oral cavity, 730 
prognosis, 730 

treatment, cautery excision, 730 
irradiation, 730 
cancer of mouth, 729 

electrodesiccation of precancerous 
lesions, 857 
radiation, 735 
radium, 729 
x-rays, 767 

epinephrine solution applications in 
prevention of epithelitis, 767 
oral manifestations of bismuth, 730 
Mucocele of appendix, 311 
of sinuses, 764 

Mucous membrane, epithelioma of, radium 
in, 858 
x-rays, 858 

Multiple sclerosis, 428, 698 
etiology, 750 
pathogenesis, 428 
pathology, 428 
symptoms, 698 
enuresis in, 436 

treatment, fever therapy, 947, 949 
sympathectomy, cervico dorsal, 428 
Afumps, 617 

Muscle stimulation, electrical, 935 
Muscles of eye, disorders of, 719 
Muscular dystrophy, symptoms, 700 

rheumatism, histamine ionization in, 953 
Myalgia, histamine ionization in, 953 
Myasthenia gravis, prostigmine in, 700 
Mycosis fungoides, fever therapy in, 947, 949 
x-rays, 871 

Myelitis, enuresis in, 436 
Myelogenous leukemia, 153 
Myeloma, 154 

radiosensitivity of, 847 


Alyeloma (^continued). 

multiple (plasmocytoma), 154 
irradiation, continuous, in, 852 
Alyelomatosis, diagnosis, radiography, 843 
Myelosarcoma (chloroma), 154 
Myocardial disease, extrasystoles in, 47 
infarction, erythrocyte sedimentation rate 
in, 46 

symptoms, 35 
Alyopathies, 699 
symptoms, 700 
treatment, 700 

aminoacid glycine, 699 
benzedrine, 699 
ephedrine, 699 
Myopia, 710 

treatment, antiluetic drugs, 710 
calcium, 710 
cycloplegic, 710 
parathyroid therapy, 710 
tuberculin, 710 
Myosarcoma of stomach, 377 
Myotonia congenita, quinine dihydro- 
chloride in, 700 
Myxedema, 78, 193 
complications, 79 
diagnosis, 78 

pathology, vitamin deficiency in, 121 
treatment, 79 

thyroid therapy, 79 

thyrotropic hormone of anterior pitui- 
tary, 79 
thyroxin, 193 
Myxosarcoma, 863 
x-rays in, 863 
of mediastinum, 208 

"v Tarcolepsy, 700 

treatment, benzedrine sulphate, 700, 903 
ephedrine, 700 

Nasal disorders, see under Nose. 

Nasal ionization, 742 
untoward effects, 742 
Nasociliary syndrome of Charlin, 710 
Nasopharynx, tumors of, 735 
treatment, radiation, 736 
x-rays, 736 
carcinoma, 735 
endothelioma, 735 
sarcoma, 735 

Neoarsphenamine, untoward effects, 922 
prophylaxis, bismuth hydroxide between 
injections, 922 

hypersensitivity, bismuth hydroxide be- 
tween injections, 922 
Neoplasms of orbit, 723 
of white cells, 153 
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Nephrectasias, 442 
Nephritis, ophthalmoscopy in, 711 
acute, 159 

diagrnosis, 160 
etiology, 159 
prognosis, 162 
treatment, 162 

cathartics, contranidicated in, 169 
decapsulation, 1 63 
diet, 163, 978 
fluids limited, 163 
potassium nitrate, 163 
removal of septic foci, 159, 160, 
162, 163 

rest in bed, 163 
transfusion, 162 
venesection, 162, 163 
x-rays, 163 
warmth, 163 

of acidosis, sodium bicarbonate in, 
163 

of anemia, secondary, iron in, 163 
of cerebral complications, lumbar 
puncture in, 163 
venesection, 163 

of heart failure, morphine in, 163 
strophanthin, 163 
venesection, 163 

of vomiting, saline solution in, 163 
in children, 160 
diagnosis, 160 
treatment, 160 
fluids, 160 

lumbar puncture, 160 
salt restriction, 160 
chronic, 164 
diagnosis, 164 

blood chemistry 168 
blood urea, 168 
indican determination 168 
nonproteixi nitrogen, 169 
xanthroproteic reaction, 168 
renal function tests, 167 

limitations and indications, 168 
concentration test, 167 
specific gravity, 167 
urea clearance test, 167, 168 
differential diagnosis, 164 
symptoms, 166 
treatment, 169 

autogenous vaccine, 165 
diet, 169, 170 
salt-free, 169 
diuretics, 169, 170 
drainage by incision, 169 
Southy tubes, 169 
removal of infecting foci, 165 


Nephritis, chronic, treatment {continued), 
salyrgan, 169 
urea, 169 

water restriction, 167 
of acidosis, sodium bicarbonate, 170 
of anemia, diet in, 169 
iron, 169 

of cerebral complications, leeches in, 
170 

lumbar puncture, 170 
magnesium sulphate, 170 
phenobarbital, 170 
venesection, 170 
of dyspnea, morphine in, 170 
of edema, 170 
acacia in, 171 
ammonium chloride, 171 
diet, 170, 171 
diuresis, 170, 171 
fluids, 171 
gum acacia, 171 
hot-air cage, 171 
mercurial diuretics, 171 
saline aperient, 171 
salyrgan, 171 

sodium chloride restriction, 171 
transfusion, 171 
urea, 171 

of heart failure, diuretics in, 170 
fluid restriction, 169 
rest in bed, 169 
of uremia, diet in, 170 
fluid intake liberal, 170 
glucose solution, 170 
chronic azotemic, 166 
hematuric, in children, etiology, 565 
hemorrhagic, terminal, 164 
signs and symptoms, 164 
transfusional, 161, 162 
treatment, 162 

decapsulation, 162 
high spinal anesthesia, 162 
salt solution, hypertonic, 162 
tuberculous, 176 

treatment, calcium chloride, 176 
creosote contraindicated, 176 

diet, 176 

flannel band to kidney region, 176 
gold salts contraindicated, 176 
rest in bed with windows wide open, 
176 

salt restricted, 176 
tubular, diet in, 979 
Nephroneoplasias, 442 
Nephrophlegmasias, 442 
Nephroptosis, mendelic acid, 452 
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Nephroscleroses, 171, 442 

blood cholesterol in, 172 
treatment, 173 
iodine, 173 

medical treatment, efHcacy of, 173 
potassium thiocyanate, 173 
sodium thiocyanate, 173 
sucrose solution, 173 
surgical treatment, 173 

denervation of adrenals and divi- 
sion of splanchnics, 174 
splanchnic nerve resection and re- 
moval of lower thoracic sympa- 
thetic ganglia, 174 
malignant, 171 
Nephrosis, 174, 441 

relationship to hypothyroidism, 176 
treatment, diet, 979 

in children, treatment, acacia, deleterious 
effects, 565 
lipoid nephrosis, 174 
treatment, acacia, 175 
bed, 175 

blood transfusion, 175 
diet, 175, 176 
glucose, 175 
hot packs, 176 
iron, 176 

mercurial diuretics, 175 
novasurol, 175 

removal of fluids in pleura and abdo- 
domen, 176 

of foci of infection, 176 
salt and water restricted, 175, 176 
salyrgan, 175 
thyroid extract, 176 
urea, 175 

Nephrostasias, 442 
Nephrotoxicoses, 442 

Netto technic of partial sphincterectomy, 333 
Neufeld reaction m pneumococci typing, 643 
technic, 644 
Neuralgia, 772 

glossopharyngeal, differential diagnosis, 
773 

treatment, intracranial section of ninth 
nerve, 773 
trichlor ethylene, 773 
x-rays, 773 

trigeminal or tic douloureux, 772 
differential diagnosis, 772 
symptoms, 772 

treatment, alcohol treatment, 773 
cocainization of mucous membrane, 
773 

x-rays, 773 
atypical, etiology, 761 


Neuralgia, trigeminal, atypical {continued), 

treatment, opening of sphenoid sinus, 
761 

phenol in alcohol injections, 761 
posterior root section, 761 
Neurasthenia, 54 
etiology, 54 
prognosis, 54 
treatment, 54 

compromise formation, 54 
partial analysis, 54 
Neuritis, histamine ionization in, 953 
alcoholic, vitamin B deficiency in, 121 
brachial, ultraviolet radiation in, 962 
optic, 722 

polyneuritis, vitamin B deficiency in, 121, 
126 

vitamin Bi, crystalline, in, 121 
alcoholic, etiology, 94 
retrobulbar, 723 
in sinusitis, 750 

sciatic, ultraviolet radiation in, 962 
Neuroblastoma of adrenals, 549 
Neurolabyrinthitis (Vertigo, aural), 776 
Neurology, 673 
Neuroma, acoustic, 421 
of nose, 765 

Neuroretinitis, ophthalmoscopy in, 711 
Neurosarcoma, 862 
irradiation in, 862 
radioresistance, 847 

Neuroses anxiety (Anxiety neuroses), 52 
cardiac (Heart, neuroses), SI 
Neurosyphilis, 251 

fever therapy in, 947, 949 
Neutrophils, 131, 132 
Newborn, diseases of, 604 
anemia, 532 

ankylosis, temperomandibular, congenital, 
615 

atelectasis, oxygen tent in, 924 
blood constituents, normal, 605 
blood dyscrasias, 608 
central nervous system disease, 610 
congenital defects, 604 

relationship of maternal age, 60S 
cyanosis, diagnosis, 614 
etiology, 614 

treatment, carbon dioxide, 614, 615 
gentle handling, 614 
insufflation or distention of air alveoli, 
laryngoscope, 614 
oxygen, 614, 615 

removal of obstruction in air passages, 
614, 615 

respirator machine, 615 
resuscitation, 614 
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Newborn, diseases of, cyanosis, treatment 
{continued') . 

slapping soles o£ feet, 614 
stimulation of respiratory center, 614 
cyanosis, localized, 615 
duodenal ulcer with perforation, 612 
erythroblastosis, 608 

gastric ulcer with fatal hemorrhage, 612 
genitourinary diseases, 612 
symptoms, 613 
treatment, 613 

alkaline solution, 613 
fluids, 613 
weak tea, 613 

gross or occult blood in stools, 611 
heart disease, 612 

cardiac enlargement, 612 
tachycardia, 612 
hypoglycemia, 543, 610 
diagnosis, 610 
treatment, glucose, 610 
sugar by gavage, 610 
parenterally, 610 
icterus neonatorum, 606 
pathology, 606 

prophylaxis, immediate tying of um- 
bilical cord, 607 
icterus gravis neonatorum, 607 
etiology, 608 
pathogenesis, 608 
pathology, 607 
symptoms, 607 

treatment, blood transfusion, 607, 608 
dextrose solution, 608 
jaundice, hemolytic, blood transfusion in, 
608 

obstructive, diet in, 608 
meningitis, 611, 695 
pemphigus neonatorum, 616 
silver nitrate in, 616 
pneumothorax, 613 
diagnosis, 613 
etiology, 613 
mortality, 613 
symptoms, 613 

treatment, elimination of cause, 614 
removal of air from pleural cavity, 614 
tetany, 609 

diagnosis, 609 
etiology, 609 
treatment, calcium, 609 
calcium gluconate, 609 
carbon dioxide, 609 
oxygen, 609 
ultraviolet light, 609 
vio sterol, 609 

thrombocytopenia, congenital, 609 


Nicotine poisoning, 922 

treatment, artificial respiration, 922 
cardiac massage, 922 
epinephrine intracardiac injections, 922 
Nitraphen (Dinitrophenol), 909 
Nitrobenzene poisoning, treatment, see 
Aniline poisoning, 620 
Nitromet (Dinitrophenol), 909 
Nonthrombocytopenic purpura, 159 
Nose, diseases of, 739 
fracture, treatment, 740 
ice-bag, 741 
intranasal support, 741 
laceration to receive first attention, 741 
reposition, 740, 741 
wiring, 741 

hemorrhage, treatment, 739 
cauterization, 740 
general building-up, 740 
moccasin snake venom, 740 
polypi, complication, black spots in field 
of vision, 749 

treatment, removal of polypi, 749, 750 
tumors of, 763 
adenoma, 765 
carcinoma, papillary, 764 
neuroma, 765 

Danker operation, 765 
Moure operation, 765 
papilloma, 763 
durum, 764 
mucous, 764 

warts, innocent cutaneous, 764 
Novocaine, therapeutics, 922 
Nox-ben-ol (Dinitrophenol), 909 
Nutrition, 970 

calorie requirements, 971 
in children, 973 
in heavy work, 971 
in infants, 973 
in lactation, 974 
in pregnancy, 974 
in sedentary work, 971 
normal, intestinal rate and, 969 
physiological bases, 971 
protective foods, 974, 975 
in children, 976 
in lactation, 974 
in pregnancy, 974 
protein requirements, 973 
vitamin A, 970 
vitamin B complex, 970 
vitamin D, 970 

Nutritional anemia in children (Anemia, 
nutritional), 534 
edema in children, 590 
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/^besity, 197 

etiology, 197 
treatment, 197 

dinitrophenol, untoward effects, 198 
exercise, 199 
th 3 nro tropic hormone, 79 
adrenal cortical, 675 
and atypical chondrodystrophy, 544 
ovarian, 675 
pituitary, 675 
Obstetrics, 495 

Obstruction of intestines ("Intestines, ob- 
struction of), 309 

Occlusion, intestinal (Intestines, obstruc- 
tion of), 309 

Ocular syphilis, fever therapy in, 947, 949 
Ogilvie technic of gastrectomy, 381 
Oligodendroglioma of brain, 421 
x-rays in, 678 

Oligomenorrhea, emmenin in, 69 

irradiation of pituitary and ovaries, 69 
Omentum, function of, 353 
tumors of, 354 

diagnosis, 354 
prognosis, 354 
symptoms, 354 
treatment, surgical, 3 54 
liposarcoma with metastases, 354 
Onychia, x-rays in, 866 

Oophorectomy, ovarian grafts following, 
462 

Opacities of cornea, quinine in, 704 
Ophthalmia, gonorrheal, fever therapy in, 
943, 948 

sympathetic, 702 
prognosis, 702 
treatment, 702 

desensitization with uveal pigment, 
702 

diphtheria antitoxin, 702 
enucleation, 702 
paracentesis, 702 
protein therapy, nonspecific, 702 
sodium bicarbonate, 702 
sodium salicylate, 702 
Ophthalmology, 702 

in neurological diagnosis, 706 
Ophthalmoplegia in sphenoid sinus disease, 
750 

Optic nerve, diseases of, 721 
diagnosis, 721 

treatment, amyl nitrite, 722 
atrophy, treatment, atropine solution, 722 
fever therapy, 947 
malarial therapy, 722 
syphilitic atrophy, 722 

treatment, antisyphilitics, 722 


Optic nerve, syphilitic atrophy, treatment 
(^continue . 

cyclodialysis, 722 
iridencleisis, 722 
malarial therapy, 722 
miotics, 722 
tonics, 722 

neuritis, etiology, 722 
symptoms, 723 
tumors, 723 

endothelioma, 723 
Oral cavity, see under Mouth, 729 
Orbit, cellulitis of, in scarlet fever, 652 
neoplasms of, 723 

treatment, early removal, 723 
angiofibroma, 723 
angioma, 723 
hematoma, 723 
restoration of, 723 

plastic surgery in, 723 

grafts from prepuce or labia minora, 
723 

boric acid ointment, 723 
Oscillopsia, 699 

Osteitis deformans, diagnosis, radiography, 
843 

fibrosa, differential diagnosis, 566 
cystica, generalized, 75 

diagnosis, radiography, 843 
syphilitic, diagnosis, radiography, 843 
Osteoarthritis, histamine ionization in, 953 
mecholyl ionization, 954 
Osteogenic sarcoma, fever therapy in, 947 
Osteoma of sinuses, 764 
Osteomyelitis, diagnosis, radiography, 843 
fever therapy in, 947 
of frontal bone, 762 

tuberculous, with bronchocutaneous fis- 
tula, maggot therapy in, 206 
Osteopsathyrosis, thymus extract in, 547 
Otalgia (Earache), 769 
Otitic complications, 779 
brain abscess, 785 
cerebellar abscess, 786 
facial paralysis, 786 
Gradenigo symptom complex, 789 
lateral sinus thrombosis, 783, 784 
mastoiditis, 779 
meningitic, 780 
petrositis, 789 

Otitis, purulent, ocular manifestations in, 711 
Otitis media, suppurative, in scarlet fever, 
652 

Otogenic meningitis, 781 
Otology, 769 

Otorhinolaryngology, 729 
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Ovarian dysfunction, 79 

corpus luteum hormone in, 79, 80 
follicular hormone, 79 
hypofunction, value of ovarian therapy in, 
909 

obesity, 675 

Ovarian therapy, value of, in hypofunction, 
909 

Ovaritis, transplantation in, 461 
Ovary, cysts of, pyelitis in, 507 
transplantation, 461 
technic, 462 

castration, symptoms of, 462, 463 
hormone therapy in, 463 
swelling of, 462 

moist compresses in, 462 
puncture and evacuation of follic- 
ular cyst, 462 

to hasten activity, ovarian extract, 462 
pituitary, anterior, 462 
tumors of, 459 
diagnosis, 255 

transformation of sex characters in, 459 
types, 459 

arrhenoblastoma, 460 
Brenner tumor, 460 
dys germ i noma, 460 
granulosa-cell tumor, 459 
symptoms, 459 
Krukenberg tumor, 460 
diagnosis, 461 
histology, 461 
prognosis, 461 
symptoms, 460, 461 
treatment, gastrectomy, 461 
hysterectomy, 461 

Oxycephaly, diagnosis, radiography, 843 
Oxygen therapy, 923 

administration, 924, 925, 926 

nasal catheter or nasal tube, 925, 926 
oxygen regulator and gauge, 926 
oxygen tent therapy, 924, 926 
for adults, 924 
for infants, 925 
fire hazard, 925 

periodic testing of tent, 924, 926 
sterilization of tent, 925 
ethyl alcohol, 925 
mercury bichloride in, 925 
concentration, 923 
Oxytocics, 525 
ergonovine, 525 
pituitary, posterior, 525 
quinine, 526 

Ozena (Rhinitis, atrophic), 751 


"paget s disease, diagnosis, radiography, 
^ 843 

Pain, abdominal, in differential diagnosis, 
262 

bladder, cordotomy in, 436 
neurectomy, presacral, 436 
gas, treatment, 320 

prostigmine in prophylaxis, 929 
genital, neurectomy, presacral, 436 
in cancer, alcohol injections, intraspinally, 
426 

intermen strual, 458 

pelvic, injection of sympathetic nerves 
with procaine, 428 

resection of superior hypogastric plexus, 
430 

Pancreas, diseases of, 91, 354 
aberrant tissue of, 363 
symptoms, 364 
enzymes in blood, 92, 94 
amylase, 92 
lipase, 92, 93 

estimation of, 92 
enzymatic function tests, 91 
in duodenal contents, 91 
amylopsin, 91 
diastase, 91 
in parotid gland, 92 
in urine, 94 

tumors, pathology, serum lipase, 93 
carcinoma, 361 
diagnosis, 361 
treatment, 361 

cholecystoduodenostomy, 362 
cholecystogastrostomy, 362 
choledochoduodenostomy, 362 
radical removal, 361 
technic, 362 

pantocaine, 362 
spinal anesthesia, 362 
Pancreatectomy, blood diastase in, 92 
subtotal, 360 

Pancreatic duct obstruction, pathology, 
blood amylase in, 92 
blood lipase in, 93 
hyperinsulinism, 195 
Pancreatitis, jejunal feeding in, 328 
acute, 354 

etiology, 354 

pathology, blood amylase in, 92 
blood lipase in, 93 
serum lipase in, 93 
surgical pathology, 355 
prognosis 355, 356 
symptoms, 355 
treatment, 356 
atropine, 356, 357 
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Pancreatitis, acute, treatment {continued) , 
chlorides in hypocholemia, 357 
cholecystostomy, 357 
drainage, 357 

insulin in hyperglycemia, 357 
morphine, 356 
stomach lavage, 357 
surgery, 356, 357 
anesthesia, 357 
ether, 357 
general, 357 

nitrous oxide-oxygen, 357 
indications, 356 
results, 357 
in children, 355 
etiology, 355 
symptoms, 355 
treatment, operation, 355 
chronic, 357 
diagnosis, 357 
etiology, 357 

pathology, blood amylase in, 92 
symptoms, 357 
treatment, 358 

cholecystostomy, 358 
drainage, prolonged, 358 
subacute, pathology, serum lipase in, 93 
Pancreatrophic substance, 192 
Papaverine, therapeutics, 926 
Papilloma, o£ gall-bladder, 288 
of nose, 763, 764 

Papillomatosis, infections, etiology, 414 
Para-amino-benzene-sulphonamide, 926 
Paraganglioma of adrenals, 549 
of carotid body, 422 

Paralysis agitans in encephalitis, treatment, 
686 

brachial, in newborn, 518 
facial, in newborn, 518 
hysterical, electrical muscle stimulation 
in, 935 

infantile (Poliomyelitis), 622 
laryngeal, 794 
of diaphragm, 218 
phrenic paralysis, 219 

Parasagittal tumors dorsal to corpus cal- 
losum, encephalography in, 689 
Parasitic diseases in children, 616 
Parathyroid, adenoma, 75 

treatment, removal of, 75 
hyperparathyroidism, 73; see Hyperpara- 
thyroidism 

Paresis, fever therapy in, 701 E 
laryngeal, 794 

Parinaud's conjunctivitis, 703 
Parkinsonism, fever therapy in, 947, 949 
in encephalitis, treatment, 686, 701D 


Paronychia, x-rays in, 866 
Parotid gland, blood amylase in, 92 
mixed tumors, radioresistance of, 847 
Parotitis, epidemic, 617 
complications, 617 
etiology, 617 
symptoms, 617 
postoperative, acute, 867, 868 
predisposing factors, 868 
treatment, radium, 867, 869 
x-rays, 867, 869 
Parturition, 517 

cephalometry, fetal, in, 835 
ergonovine, 911 
pelvimetry, 835 
vinyl ether anesthesia, 405 
artificial aids in delivery, oxytocics, 525 
ergonovine, 525 
pituitary, posterior, 525 
quinine, 526 
complications, 517 
birth injuries, 517 

brachial paralysis, 518 

treatment, anesthesia, light, 518 
dropping head of bed, 518 
Kristeller expression, 518 
cerebral hemorrhage, 517 
etiology, 517, 518 
treatment, 518 

Cesarean section in prophylaxis, 
518 

episiotomy, 518 
forceps, 518 

whole blood injection in thigh, 

518 

facial paralysis, 518 
fracture of clavicle, 518 
anesthesia, light, in, 518 
breech presentation, 518, 519 
dilatation, complete, in, 518 
ether anesthesia, deep, 518 
delayed involution, ergot in, 526 
hemorrhage, treatment, 519 
dextrose, 519, 520 

postpartum hemorrhage, ergonovine 
in, 911 
lacerations, 520 

treatment, immediate repair, 520 
intermediate repair, 520 
cathartic, 521 
enema, 521 
ethylene gas, 521 
operative technic, 521 
placenta previa, 521 
diagnosis, 521 

amniography in, 521 
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Parturition, placenta previa diagnosis, amniog- 
raphy in (^continued'). 

indications, 522 
treatment, 522 
acacia, 524 
bag, 523 

Cesarean section, 524 
ergonovine, 524 
extraction, 523 
forceps, 523 
glucose, 524 
hospitalization, 523 
manual removal, 523 
metreurysis, 523 
packing, 523 
pituitary extract, 524 
repair of lacerations, 523 
Ringer’s solution, 524 
rupture of membranes, 523 
saline solution, 524 
transfusion, 523, 524 
version, Braxton Hicks’ method, 
523 

Willett’s method, 523 
premature rupture of membranes, 524 
artificial, 525 
spontaneous, 524 
Passive vascular exercises, 957 
contraindications, 960 
indications, 959 
methods of application, 958 
physiologic considerations, 957 
Pathology, clinical, 872 
Pediatrics, 530 
Pelger’s syndrome, 132 
Pellagra, 825 

vitamin B deficiency in, 121, 126 
treatment, diet, 963 
gastric juice, 825 
Pelvic disease, 80 

treatment, amniotin, 80 
cellulitis, pyelitis in, 507 
inflammation, 463 
fever therapy in, 947 
iontophoresis of mecholyl, 463 
technic, 463 
pain, amniotin in, 80 

injection of sympathetic nerves with 
procaine, 428 

resection of superior hypogastric plexus, 
430 

Pelvicephalometer, 836, 837 
method of computation, 838 
Pelvimetry, 835 

pelvicephalometer, 836, 837 
method of computation, 838 


Pemphigus, differential diagnosis, 706 
etiology, 825 

Pemphigus neonatorum, silver nitrate in, 616 

Pentothal sodium, 415 
anesthesia, 405 

Peptic ulcer (Stomach, peptic ulcer), 387, 
978 

Perforating ulcers, passive vascular exer- 
cise in, 960 

Pericarditis, adhesive, cardiac enlargement 
in, 41 

constrictive, constriction of heart in, 41 

Pericardium, calcified, x-ray diagnosis, 41 

Pericolitis, 331 
etiology, 331 
pathology, 331 

Perimetry, 706 

Perinephritic abscess, diagnosis, 441 
treatment, drainage, 441 
incision, 441 

Periostitis, diagnosis, radiography, 843 
of sphenoidal fissure, rheumatic, 751 

Peristalsis, intestinal, posterior pituitary in, 
319 

Peritoneum, 364 

disease of, differential diagnosis, 262, 
263 

adhesions, 258, 367 
operative, 367 
spontaneous, 367 
prophylaxis, 367 

early peristalsis stimulation, 367 
iodine to be avoided, Z67 
operative technic, 367 
treatment, 367 
diathermy, 367 
freeing of adhesions, 258 
short-circuiting, 258 
surgery, 367 

intrap er i ton eal biliary effusions without 
apparent perforation of biliary tract, 
367 

etiology, 367 
symptoms, 367 
treatment, 367 

cholecystectomy, 367 
cholecystostomy, 367 
choledochotomy, 367 
drainage, 367 

tuberculosis, x-rays in, 868 
tumors and cysts, 368 

lymphatic enteroperitoneal cysts, 368 
pathogenesis, 368 
pseudomyxoma, 368 

treatment, surgical, 368 
x-ray irradiation, 368 
retroperitoneal hematoma, 368 


65 
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Peritoneum, tumors and cysts, retroperitoneal 
hematoma (conthnicd} . 
diagnosis, 368 
etiology, 368 
symptoms, 368 
treatment, 368 

conservative treatment, 368 
drainage, 368 
nephrectomy, 368 
surgery, 368 
Peritonitis, 364 

complications, paralytic ileus, prostig- 
mine in, 319 
prophylaxis, 364 

amniotic fluid concentrate, 364 
bacterial vaccine, 364 
treatment, 364 
drainage, 364 
morphine, 320 
removal of foci, 364 
serotherapy, 364 
acute, 365 

prognosis, 365 
treatment, drainage, 365 
vaginal, 365 
radical operation, 365 
appendicitis, 269, 273 
biliary, 296, 297 
generalized, 365 
etiology, 365 
treatment, 365 
drainage, 366 
operation, 365 

removal of tubes and ovaries, 366 
pneumococcic, 366 
encysted, 366 
in infants, 366 
primary in children, 365 
diagnosis, 365 
treatment, operation, 365 
pyelorenal origin, 366 
treatment, drainage, 366 
nephrectomy, 366 
nephrostomy, 366 
scarlatinal, 653 
streptococcic, 366 

pharyngogenic hematogenous, 734 
Pertussis (Whooping cough), 669 
Petit mal, etiology, 691 

treatment, compression chamber, 692 
Petrositis, 789 
symptoms, 789 

Pharyngitis, granular, treatment, 732 
ethyl diiodobrassidate, 733 
general treatment, 733 
hydriodic acid, syrup of, 733 
irradiation, 733 


Phar 3 mgogenic hemotogenous streptococcic 
peritonitis, 734 
Pharynx, diseases of, 731 
granulocytic angina, 731 
treatment, 731 

adenine sulphate, 731 
liver extract, 731 
pentnucleotide, 731 
sodium chloride solution, 731 
x-rays, 731 

leukemia, diagnosis, 732 
sporotrichosis, 736 

treatment, excision, 736 

phenylmercuric nitrate, 736 
sodium hypochlorite, 736 
specific autogenous vaccines, 736 
tumors, 735 

carcinoma, radiation in, 735 
x-rays, 735, 767 

epinephrine solution applications 
in prevention of epithelitis, 767 
Phlegmon, x-rays in, 866 
of cecum, 331 
Phonasthenia, 795 

Phosphatase, blood, determination, 98 
Phosphorus poisoning, 620 
acute, 620 

treatment, barbiturates, 620 
charcoal, 620 
liquid petrolatum, 620 
morphine, 620 

potassium permanganate lavage, 620 
removal by stomach tube, 620 
Photography of eyeball, 716 
Phrenic paralysis, 219 

Phrenicectomy, postoperative atrophy of 
diaphragm in, 229 
vs. phrenic alcoholization, 218 
Phrenicothlasty, 218 
Phrygische Miitze, 292 
Physical therapy, 934 

Phytopharmacologic method in ophthal- 
mologic diagnosis, 706 
Phytotoxic index, 706 

Pigmentation of skin, vitamin C deficiency 
in, 125 

Pineal disorders, diagnosis, radiography, 843 
tumor, 547 

decompression in, 547 
x-ray therapy, 547 

Pituitary disease, diagnosis, radiography, 843 
basophilism, 80 
symptoms, 80, 82 
treatment 81 

adrenalectomy, partial, 81 
resection of adrenal nerves, 81, 82 
x-rays, 81 
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Pituitary disease (continued}. 

cachexia (Simmond’s disease), 84 
dwarfism, 544 
symptoms, 544 
treatment, antuitrin-S, 544 
insulin, 544 
phyone, 544 
pituitary, anterior, 544 
thyroid, 544 

hyperinsulinism, 190, 191 
hypopituitarism, hypog-lycemia in, 192 
obesity, 675 

tumors and parasellar lesions, 673 
classification, 673 
adenoma, 674 

prog*nosis, 421 

treatment, transfrontal approach, 
674 

basophilic, 674 
pathogenesis, 675 
pathology, 675 
symptoms, 674 
craniopharyngeal tumors, 673 
craniopharyngioma, 673 
Rathke’s cleft tumor, 673 
differential diagnosis, 674 
Rathke’s pouch tumor, 673 
stalk tumors, 673 
Pituitary disorders in children, 543 
Pituitary organotherapy, thyrotropic hor- 
mone, physiological action, 86 
Placenta, infarction of, 504 
etiology, 504 
pathology, 504 

premature detachment, etiology, 505 
previa (Parturition, complications), 521 
Plasmocide, untoward effects of, 707 
Plasmocytoma, 154 
of tonsil, 423 

Plasmoma of conjunctiva, 703 
Plastic surgery of eyelid, 723 
of orbit, 723 

Pleura, mechanics of, 221 
statics of, 221 

suppurative lesions, maggot therapy in, 
206 

tumor of, diagnosis, 209 
Pleurisy, sedimentation rate in, 875 
Pleurodynia in children, 647 
diagnosis, 647 
symptoms, 649 

treatment, quinine sulphate, 649 
Pleuropulmonary amebiasis, 200 
Pneumococcic peritonitis, 366 
Pneumomediastinum, artificial, 208 
Pneumonectomy, 229 
indications, 229 


Pneumonectomy, indications (continued), 
bronchiectasis, 230, 231 
bronchopulmonary suppuration, 230 
cancer, 230, 231 
lung abscess, 230 
readjustments following, 232 
technic, 231 
anesthesia, 232 
nitrous oxide, 232 
oxygen, 232 
spinal anesthesia, 228 
tribrom-ethanol, 232 
oxygen tent, 232 
Pneumonia, 643 

epidemiology, 643 
immunity, 644 
pathology, 209 

leukocytosis in, 132 
vitamin C deficiency in, 125 
typing of pneumococci, 643 
gastric aspiration, 644 
technic, 644 
Neufeld reaction, 643 
technic, 644 
treatment, 645 

artificial pneumothorax, 645 
changes in lung volume, 646 
spine position, 645 
insulin, 210 
oxygen therapy, 923 
x-rays, 867 

pneumococcic, type II, 210 
treatment, 210, 211 

specific antiserum, 210 
type III, 211 

prognosis, 212 
treatment, 212 

enzyme of Avery, 212 
postoperative, x-rays in, 867 
Pneumonia in children, 643 
allergic, 647 
prognosis, 647 
treatment, epinephrine, 647 
Pneumonokoniosis, 212 

Pneumothorax in newborn (Newborn, 
pneumothorax), 613 
Pneumothorax, artificial, 212, 215 
complications, 212 
technic, 215 
bilateral, 217 

Poisoning in children, 618 
sources of, 618 
treatment in general, 618 
gastric lavage, 618 

contraindicated for alkalis and 
corrosive acids, 618 
of asphyxia, artificial respiration, 618 
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Poisoning- in children, treatment of asphyxia 
C continued ') . 

carbon dioxide, 618 
oxygen, 618 
of coma, coramine, 618 
lumbar puncture, 618 
strychnine, 618 

of convulsions, barbiturates, 618 
of dehydration, saline therapy, con- 
tinuous intravenous, 618 
of delirium, barbiturates, 618 
of pain, morphine, 618 
of shock, morphine, 618 
aniline and nitrobenzene poisoning, 620 
arsenic poisoning, 619 
benzine poisoning, 620 
bismuth subnitrate poisoning, 621 
boric acid poisoning, 618 
phosphorus poisoning, 620 
potassium chlorate poisoning, 619 
sodium carbonate (washing soda) poison- 
ing, 619 

strychnine poisoning, 621 

(for treatment, see individual drugs) 
Polarized light in ophthalmologic diagnosis, 
707 

Polioencephalitis, 630 
Poliomyelitis (Infantile paralysis), 622 
complications and sequelae, 630 
diagnosis, laboratory, 629 
etiology, 622 

predisposing causes, 622 
specific causes, 624 
immunity^ 631 
tests, 637 

complement fixation, 637 
neutralization tests, 637 
precipitation tests, 637 
serum colloidal gold, 637 
skin test, 637 
multiple cases, 631 
portal of entry, 626 
prognosis, 632 

relapse and second attack, ()31 
transmission, 625 
types, 630 

treatment, prophylactic, 633 
chemical agents, 636 

ammonium picrate, 636 
nasal spray, 637 
picric acid, 637 
complications, 637 
sodium aluminum sulphate, 637 
picric acid, 636, 637 
p-nitrophenol, 636 
sodium aluminum, 636, 637 
tannic, 636 


Poliomyelitis, treatment, prophylactic 
(continued ) . 

trinitrocresol, 636 
immunization, active, 635 

Brodie-Park vaccine, 635 
Kolmer vaccine, 635 
passive immunization, 633 
adult serum, pooled, 634 
citrated whole blood, 634 
convalescent serum, 634 
pooled serum, 634 
treatment, therapeutic, 638 
immune transfusion, 639 
orthopedic treatment, 639 
corset, 639, 640 
deformity prevention, 639 
electrical muscle stimulation, 935 
flexion or extension, 639 
hot packs, 640 

muscles in neutral position, 639 
rest, 640 
splints, 639, 640 
warmth, 639 
rabies vaccine, 639 

serum therapy, route of injection, 639 
convalescent and pooled adult 
serum; Rosenow^s serum, 638 
Petit serum, 638 
of convalescence, 640 
baking, 640 
brace, 640 
corset or jacket, 640 
electric stimulation, 640 
massage, 640 
physical therapy, 640 
splints, 640 

of flexion deformity of hip, 641 
division of iliotibial band, 641 
fasciotomy, 641 
stretching, 641 
tenotomy, subcutaneous, 641 
of residual paralysis period, 640 
arthrodesis, 640, 641 
astragalectomy, 641 
Campbell bone block, 641 
Gill modification, 641 
leg lengthening, 641 
osteotomy, 640 
stabilization operation, 640 
sympathectomy, lumbar, 641 
tendon transplantation or lengthening, 
640 

of respiratory difficulties, 641 

face downward with head low and 
feet elevated, 642 

fluids by rectum or subcutaneously, 642 
gavage, 642 
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Poliomyelitis icon tinned ) . 
abortive, 630 
bulbar, 630 
meningeal, 630 
polioencephalitis, 630 
Polycythemia vera, 864 

treatment, x-ray therapy, spray, 864 
Polymenorrhea, insulin in, 456, 457 
Polyneuritis, see under Neuritis, polyneuritis 
Polypi, choanal, 763 
Killian, 763 
nasal, 749, 750 
of duodenum, 324 
of sinuses, 763 
Polyposis of colon, 112 
of stomach, 374 

Poiitocaine in glucose in spinal anesthesia, 407 
Postoperative parotitis, acute, 868 
Postvaccinal encephalitis, 684 
Potassium arsenite, 929 
chlorate poisoning, 619 
symptoms, 619 
treatment, 619 

blood transfusion, 619 
fluids, 619 
gastric lavage, 619 
stimulants to heart and kidney, 619 
nitrate, physiological action, 929 
Precclampsia (Eclampsia, precclampsia), 
90S 

Pregnancy, 495 

calorie requirements, 974 
leukocyte count in, 132 
protective foods, 974 
complications, 497 

abortion (Abortion), 497 
anemia of, 875 

etiology, vitamin deficiency in, 126 
prophylaxis, adequate diet, 503 
proper hygiene, 503 
treatment, 502 

blood transfusion, 503 
diet, 502 

liver therapy, 502 
stomach therapy, 502 
hypochromic, etiology, 876 
treatment, iron, 876 
pernicious, pathogenesis, 531 
treatment, liver therapy, 531 
diabetes, treatment, 503 
Cesarean section, 503 
dextrose to infant, 503 
sterili 2 :atxon, 503 

eye disorders, ophthalmoscopy in, 711 
hydatiform mole, diagnosis, 503 
Friedman test, 504 
hypercholesteremia, 504 


Pregnancy, complications ico n tinned ) . 
nausea and vomiting, etiology, 504 
jejunal feeding in, 328 
perforation of uterus, 505 
treatment, 505 

conservative treatment, 505 
hysterectomy, supravaginal, 505 
total, 505 

laparotomy, exploratory, 505 
suture of perforation, 505 
pyelitis, 506 
diagnosis, 510 

etiology and pathogenesis, 506 

incidence, 509 

pathology, 509 

prognosis, 510 

symptoms, 510 

treatment, 510 

antiphlogistine, 510 
bed, 510 

catheterization, ureteral, 511 
diet, 510 

fluids in abundance, 510 
hexamine, 510, 511 
liquid paraffin, 510 
morphine, 510 
posture, 511 
potassium citrate, 510 
sodium bicarbonate, 510 
sodium phosphate, acid, 510 
warmth, 510 
syphilis, 251, 512 
treatment, 512 

antisyphilitic treatment, 252 
arsenical treatment, 512 
arsphenamine, 512 
bismuth salicylate, 512 
neoarsphenamine, 512 
potassium bismuth tartrate, 512 
toxemia, 513 

pathogenesis, 504 
prognosis, 514 
symptoms, 513 
prophylaxis, 505 
calcium, 90S 

diet, restriction of fats and chol- 
esterol-containing foods, 505 
iodine, 505 
thyroid extract, 505 
viosterol, 905 
treatment, 514 
acacia, 514 

binder to abdomen, tight, 514 
binding of extremities, 514 
blood transfusion, 514 
caffeine, 514 
calcium, 905 
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Preg'nancy, toxemia, treatment {continued). 
dextrose, 514, 905 
enema o£ hot coffee, 514 
ephedrine, 514 
epinephrine, 514 
heat, dry external, 514 
parathormone, 905 
pituitary, posterior, 514 
sand-bag: to abdomen, 514 
sodium chloride solution, 514 
Trendelenburg posture, 514 
vitamin D, 905 
tuberculosis, 511 
diagnosis, 511 

catheterization, 511 
pyelography, 511 
symptoms, 511 
treatment, 511 

physiotherapy, postoperatively, 512 
removal of kidney, 511 
ultraviolet light, 511 
contraception, 496 
acetic acid, 497 
boric acid, 497 
chinosol jelly, 497 
condomes, 496 
diaphragm pessary, 496 
douches, 496 
lactic acid jelly, 496, 497 
quinine, 497 
salicylic acid, 497 
spermacidal preparations, 496 
date of confinement, 495 
diagnosis, 514 

cephalometry, fetal, 835 
intradermal test, 514 

Gilfillen and Gregg method, tech- 
nic, 515 

anterior pituitary-like sex hor- 
mone, 515 

Gruskin method, technic, 514 
placental tissue, 514 
urinary histidine test, 516 
quantitative method, 516 
diagnosis of intrauterine fetal death, 517 
technic, 517 

Schneider modification of Asch- 
heim-Zondek reaction, 517 
Prematurity, 615 

pathogenesis, 615 
treatment, estrin, 615 

lactic acid milk feeding, 585 
viosterol, 600 
anemia of, 531 

Presbyopia, diagnosis, illuminometer in, 721 
Prescription No. 17 CDinitrophenol), 909 


Pressure sores, passive vascular exercise 
in, 96 

Procaine injections of sympathetic nervous 
system, 428 
Prolapse of uterus, 480 
Prontosil, 926 

contraindications, 928 
nephritis, 928 
dosage, 928 
therapeutics, 927 

Prontosil soluble, therapeutics, 927 
Prontylin, 927 

Prostate, carcinoma, 417, 444 
treatment, 444 

perineal prostatectomy, 445 
radium, 445 
resection, 445 

transurethral, 445 
suprapubic cystostomy, 445 
hypertrophy of, 443 
etiology, 444 
treatment, 444 
hombreol, 444 
hormonal treatment, 444 
mendelic acid, 452 

testicular substance of fresh beef, 444 
transurethral resection of, 445 
indications, 445 
postoperative procedure, 446 
preoperative preparation, 446 
blood urea determination, 446 
rectoscope, 446 
urea clearance test, 446 
technic, 446 

Prostatectomy, rechloridation treatment in, 
931 

transurethral, pentothal sodium, intra- 
venously, 433 

Prostatitis, gonorrheal, fever therapy in, 947 
Prostigmiiie, therapeutics, 929 
Protamine insulate, 185, 916 
Proteins, serum, estimation of, 887 
Pruritus ani, alcohol injections, intraspinaL 
in, 477 
x-rays, 871 

vulvae, alcohol injections, intraspinal, in, 
477 

x-rays, 871 

Pseudohermaphroditism, male hormone con- 
tent in, 87 

Pseudoleukemia, irradiation, continuous, in. 
852 

lymphatic, 151 

Pseudomyxoma of peritoneum, 368 
Pseudopolyposis, 112 
Psoriasis, 826 

pathogenesis, 826 
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Psoriasis {continued), 
treatment, 826 

adrenal cortex, 827 
cevitamic acid, 827 
diet, fat deficient, 826 
fever therapy, 947 
light therapy, 826 
liver therapy, 826 
quartz lamp irradiation, 826 
x-rays, 871 

Psychasthenia, abductor, 794 
of Janet, S3 
Psychiatry, 701 A 

Psychic and somatic disorders, correlation 
of, 49, 701 E, 701 G, 701 H 
Psychoanalysis in heart disease, 48 
Psychoneuroses, benzedrine in, 701 D 
compulsive, obsessive reactions, S3 
partial analysis in, S3 
Psychoses, fever therapy in, 947 
cardiac (Heart, psychoses), 48, 51 
in myxedema, 79 

treatment, thyroid therapy, 79 
organic. 70 IE 
posttraumatic, acute, 701 
Puerperal fever, prontosil in, 927 
infection, 527 
treatment, S29 

ergotamine tartrate, dangers of, S29 
Puerperium, 527 

ergonovine in, 911 

Pulmonary disorders, sec under Lungs, 
tuberculosis (Tuberculosis, pulmonary), 
213 

Punch-drunk, 701 
Purpura, pathogenesis, 156 

hemorrhagica, splenectomy in, results, 370 
toxic, in scarlet fever, 653 
nonthrombocytopetiic, 159 
pathogenesis, 159 
treatment, antivenin, 159 
calcium salts, 159 
moccasin snake venom, 159 
rheumatica (Schonlein's disease), diag- 
nosis, ultraviolet rays in, 961 
Schonlein-Henoch's, vitamin C in, 125 
thrombocytopenic, 156 

idiopathic, essential or primary type, 156 
diagnosis, 157 
etiology, 156 
treatment, 158 
ascorbic acid, 158 
calcium gluconate, 158 
parathyroid extract, 158 
snake venom, 158 
splenectomy, 158 


Purpura, thrombocytopenic, idiopathic, treat- 
ment {contimied) . 

vitamin C, 125, 159 
x-rays, 158 
Pyelitis, diet in, 980 

fever therapy, 947 
chronic, mendelic acid in, 452 
in children, etiology, 570 

treatment, transurethral removal of 
obstruction, 570 

in pregnancy (Pregnancy, pyelitis), 506 
Pyloric hypertrophy, 372 
diagnosis, 372 
pathogenesis, 372, 373 
treatment, surgical, 373 
Pyloric sphincter ulcer, 391 

treatment, gastrectomy, partial, 391 
Pylorospasm, 372 

treatment, atropine, 372 

feedings, frequent, small, 372 
papaverine, 372 
scopolamine, 372 
sodium chloride, 372 
Weber-Ramstedt operation, 372 
Pylorus, carcinoma of, jejunal feeding in, 
327 

Pyelonephritis, mendelic acid in, 452, 920 
Pyelonephrosis, diet in, 980 
Pyelorenal peritonitis, 366 
Pyuria, 451 

treatment, acid-ash diet, 451 
ammonium chloride, 451 
ammonium mandelate, 451 
mendelic acid, 451 
sodium bicarbonate, 451 
sodium biphosphate, 451 
chronic, mendelic acid in, 452 
Pyuria in children, diagnosis, 567 

R adiation (Radium and x-ray technic), 844 
Radiculitis, fever therapy in, 947 
Radiodermatitis (Dermatitis), 818, 844 
Radiology, 835 

Radium therapy, technic, see Cancer, radia- 
tion therapy, principles of, 847 
telecurie therapy, 846 
therapeutic uses, 846 
in eye disorders, 707 
complications, 707 

in parotitis, postoperative, acute, 868 
in tumors, cancer of breast, 854 
of larynx, 856 
of rectum, 857 
of uterus, 859 
epithelioma of skin, 857 
sarcoma of soft parts, 861 
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Rathke’s cleft tumors, 673 
pouch tumor, 673 

Raynaud’s disease, fever therapy in, 947 
mecholyi ionization, 954 
sympathectomy, 431 

technic of Smithwick operation, 432 
Reactions, Moloney pseudoreaction in 
diphtheria immunization, 561 
Schick pseudoreaction in diphtheria im- 
munization, 561 

Rechloridation in postoperative complica- 
tions, 930 

Recticulo-endothelioma, 154 
Rectovaginal fistula, phenylmercuric ni- 
trate, basic, 469 

Rectum, carcinoma, treatment, colostomy, 
427, 846 

diathermy, surgical, 426 
radium therapy, 857 
burns in, 857 
radon implants, 857 
resection, radical, 427 

of coccyx and lower part of sacrum, 
846 

telecurie therapy, 846, 857 
x-rays, 846, 857 
villous tumors of, 337 
Re-du (Dinitrophenol), 909 
Red blood cells, 131 
Redusols (Dinitrophenol), 909 
Refraction, 721 

Renal disorders, see also Kidney, 
calcification in children, 560 
colic, differential diagnosis, 441 
diabetes in children, 542 
dwarfism, 176 
glycosuria in children, 542 
infantilism, 176 
irritants among foods, 980 
rickets, 176, 566 

differential diagnosis, 566 
pathogenesis, 544 
Respiration, mechanics of, 221 
bronchial expansion, 223 
expiration, 224 
inspiration, 222 
pleura, mechanics of, 221 
statics of, 221 
pulmonary dynamics, 222 

gas-pressure and stresses, 223 
statics, 222 

Respiratory S 3 stem, diseases of, 200 
in children, 642 

upper respiratory infections fO^ninKui 
cold), 642 

Reticulum, cell sarcoma, 154 
Retina, 724 


Retina (^continued). 
arteriosclerotic, 712 
cysts of, 724 
detachment, 724 
etiology, 724 
treatment, 724 
diathermy, 724 
electrolysis, bipolar, 724 
cathode, 724 

surgical treatment, galvanic method, 
724 

ependymomas, 724 
fibrosis, 724 
holes, localization, 725 
lipemia retinalis, 727 
macular degeneration, 725 
detachment, 726 

treatment, removal of foci of infec- 
tion, 726 

macule-hole, etiology, 726 
treatment, alkali, 727 
diathermy, 726 
Retinal tear, 728 
localization, 728 
treatment, galvanic current, 728 
Retinitis, albuminuric, 727 

treatment, low protein diet, 727 
circinate, 727 
pigmentosa, 727 

treatment, hormones, 728 
ocular and liver lysates, 728 
oxygen, 728 
renal lipoids, 728 

tissue extracts of retina, liver, pitui- 
tary, adrenal cortex, and corpus 
luteum, 728 

punctata albescens, 725 
serosa, 727 

Retinoblastoma, diagnosis, 728 
Retrobulbar hemorrhage in hemophilia, 723 
neuritis, 723 

Retroperitoneal tumors, 350 
symptoms, 350 
hematoma, 368 

lymphogranuloma, diagnosis, 255 
lymphosarcoma, diagnosis, 255 
Rhabdomyosarcoma, 863 
irradiation in, 863 

Rheumatic fever, differential diagnosis, 18 
sedimentation rate in, 23 
pathology, vitamin C deficiency in, 122 
treatment, fever therapy in, 947 
splenectomy, effects of, 5*37 
Rheumatic fever in children, 575 
diagnosis, 579 
etiology, 577 
incidence, 575 
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Rheumatic fever in children {continued') , 
pathology, 579 
treatment, 580 

acetylsalicylic acid, 581 
fever therapy by radiation, 581 
human convalescent serum, 581 
magnesium oxide, 581 
tonsillectomy, influence of, 580 
Rheumatic heart disease, erythrocyte sedi- 
mentation rate in, 46 
Rheumatic heart disease in children, 575 
vitamin C in, 123 

Rheumatic periostitis of sphenoidal fissure, 
751 

Rheumatism, chronic, histamine in, 914 
muscular, colloidal sulphur in, 932 
diet, 932 
exercises, 932 
histamine ionization, 953 
Rheumatism in children, cfTect of tonsil- 
lectomy on incidence of, 737 
Rheumatoid arthritis, histamine ionization 
in, 953 

Rhinitis, allergic, ionization in, 742 
untoward elTects, 742 
perennial, in infancy and childhood, 747 
alrop^^i^' (ozena), 751 

treatment, acetylcholine, 907 
dextrose, 908 

Wachsberger operation, 751 
modification of, 751 
hyperesthelic, ionization in, 7, 742 
inttoward effects, 742 
vasomotor, splenic extract in, 748 
Rhinoscleroma, 768 
etiology, 768 
Rhinosporidiosis, 768 
Rickets, diaKxiosis, radiography, 843 

prophylaxis, irradiated evaporated milk, 

600 

irradiated whole milk, 600 
irradiated yeast, 601 
viosterol, 600 

vitamin D, supplementary feeding of, 
600 

crystalline, 600 
renal, 176 

differential diagnosis, 560 
pathogenesis, 544 
Ringworm of scalp, x-rays in, 870 
Roentgen rays (X-rays), 835 
Rubella, 649 
complications, 650 
diagnosis, 649 

Schilling differential blood count, 649 
prophylaxis, placental extract, 650 


Oalicylates, poisoning, 930 
diagnosis, 930 

treatment, sodium bicarbonate intra- 
venously, 930 

Salpingitis, chronic, amniotin in, 80 
gonorrheal, fever therapy in, 947 
subacute, amniotin in, 80 
Sarcoma, etiology, 414 
fibroblastic, x-rays in, 862 
of duodenum, 324, 325 
of eye, 707 
of jejunum, 325 
of mediastinum, 208 
of nasopharynx, 735 
of soft parts, irradiation in, 86 1 
of spleen, splenectomy in, results, 369 
of stomach, 377 
of tonsil, 423 

osteogenic, fever therapy in, 947 
Scabies, hydrochloric acid in, 827, 932 
sodium thiosulphate, 827, 931 
Scalp, ringworm of, x-rays in, 870 
Scarlet fever, 650 

complications, 652 
conjunctivitis, 652 
erythema nodosum, 653 
gangrene, 653 
meningitis, 653 
orbital cellulitis, 652 
otitis media, suppurative, 652 
peritonitis, 653 

purpura hemorrhagica, toxic, 653 
diagnosis, 651 
epidemiology, 653 
etiology,. 650 
pathology, 651 
prophylaxis, 654 
immunization, 654 

active immunization, 654 
Dick toxin, 653, 654 
Gabritshewsky vaccine, 655 
inunctions, 655 

scarlatinal toxin, purified and 
concentrated, 655 
scarlet fever antitoxin, 654 
scarlet fever streptococcic toxin, 
655 

raw toxin, 655 
passive immunization, 656 
placental extract, 656 
treatment, convalescent scarlet fever 
serum, 656 

surgical scarlet fever, 6S2 
Scars, adherent, 258 

excision of scar and resuture of wall in 
layers, 258 
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Schick pseudoreaction in diphtheria im- 
munization, 561 

Schilder’s disease, pathology, 701 E 
Schiller iodine test in cervical cancer, 471, 
472 

Schilling- differential blood count in rubella, 
649 

Schizophrenia, 701H 

insulin shock therapy in, 70 IH 
Schneider modification of Aschheim-Zondek 
reaction in diagnosis of intrauterine 
fetal death, 517 

Schoenlein’s disease (Purpura rheumatica) 
diagnosis, ultraviolet raj^s in, 961 
Schoenlein-Henoch's purpura, vitamin C in, 
125 

Schwannoma, 766 
Sciatica, fever therapy in, 947 
histamine ioniz^ation, 953 
tiltr a violet radiation, 962 
Sclerodactylia, posterior pituitary in, 828 
Scleroderma, 828 

fever therapy in, 947 
mecholyl ionization, 954 
pancreatic extract, 828 
pituitary, posterior, 828 
Sclerosis, multiple, 428, 698 
Scoliosis, heart displacement and enlarge- 
ment in, 40, 45, 49 

Scorbutus, vitamin C, crystalline, in, 124 
anemia of, 533 

congenital, pathology, 596-597 
x-ray changes in bones, 597 
prophylaxis, canned pineapple juice, 599 
infantile, cevitamic acid in, 906 
Scurvy, see Scorbutus. 

Sebaceous cyst, 828 

treatment, alcohol injections, 828 
aspiration of pus, 828 
drainage, 828 
Secretin, 91 

Sedimentation of blood, 873 
Sedimentation rate, 130 
in heart disease, 46 

Sella turcica disorders, diagnosis, radiog- 
raphy, 843 
Seminoma, 447 

Septicemia, meningococcic, fever therapy 
in, 947, 948 

staphylococcic, fever therapy in, 947 
Sequestrums, pulmonary, 206 
Serum proteins, estimation of, 887 
Seton operation for glaucoma, technic, 716 
Shallow breathing, oxygen tent in, 924 
Shock, electrical, oxygen tent in, 924 
Short wave diathermy, 934 
Sickel-cell anemia, splenectomy in, 537 


Signs, WestphaFs, in gall-bladder disease, 
290 

Simmond's disease, 84 
diagnosis, 85 
etiology, 84, 543 
prognosis, 84 
symptoms, 84, 85, 543 
treatment, 85, 543 

female sex hormone (progynon B), 85 
gonadotropic principle of pregnancy 
urine, 85 

pituitary, anterior lobe, 543, 909 
liquid, 85 

transplantation of hypophysis, 543 
Sinus thrombosis, lateral, 782 
diagnosis, 783, 784 

Tobey-Ayer test, 782, 783 
incidence, 782 
symptoms, 782, 783, 784 
Sinuses, nasal accessory, 751 
anatomy, 751 
complications, 711 

blindness, unilateral, 748 
exophthalmos, 748 
multiple sclerosis, 750 
ophthalmoplegia, 750 
retrobulbar neuritis, 750 
uveitis, chronic posterior, 750 
diagnosis, x-rays, 752 

Proetz lipiodol study, 752 
etiology, relationship of allergy to, 746 
physiology, 751 
treatment, 754 

diathermy, medical, 754 

dietary control, 746 

drainage of suppurating sinus, 746 

epinephrin, 754 

removal of obstructing polypi, 746 
resection of septum, 746 
empyema of, with rupture into orbit, com- 
plication, blindness in, 749 
diagnosis, 749 
symptoms, 749 
fractures of, 741 

transverse, through ethmoid bone and 
orbit, dental brace fixed to skull 
cap in, 741 
wiring, 741 
tumors of, 763 
adenoma, 765 
cancer, 766 
diagnosis, 766 

treatment, surgical diathermy, 766 
teleradium, 766 
x-rays, 766 
mucocele, 764 

x-ray diagnosis, 764 
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Sinuses, nasal accessory, tuniors of 
(coiitimicd} , 
osteoma, 764 

patho^?cnesis, 765 
polypi, 763 

cliag'nosis, lipiodol injections, 843 
treatment, curettage, 763 
protein silver solution, 754 
radical surgery, 763 
short wave therapy, 755 
Sinuses, antrum, see maxillary sinus, 752, 
756 

ethmoid cells, anatomy, 751 
diagnosis, 752 

inflammation, chronic, 760, 761 

cmnpHcations, intracranial, 761 

treatment, drainage by Mosher 
method, 761 
dry heat, 761 
ionization, transnasal, 761 
ophthalmoloMical, 748, 750 
blindness, tmilateral, 748 
exophthalmos, 748 
uveitis, 750 

treatment, surgical, indications, 761 
Howarth operation, 761 
Mosher intranasal operation, 761 
in children, 760 
etiology, 760 
treatment, 760 

cauterization of turbinates with 
chromic acid, 760 
climatic treatment, 760 
curettage of cells, 760 
removal of anterior end of tur- 
binate, 760 

removal of polypi, 760 
hyperplastic, 760 

treatment, conservative measures, 
760 

Ferris Smith technic, 760 
Sewell technic, 760 
suppurative, 760 

treatment, conservative measures, 
760 

Ferris Smith technic, 760 
Sewell technic, 760 
frontal sinus, x-ray <liagiiosis, 752 

treatment, short wave therapy, 755 
tumors of, 764 
mucocele, 764 
drainage in, 764 
osteoma, 765 

maxillary sinus, x-ray diagnosis, 752 

treatment, aluminum acetate solution, 
756 

insufflation of air, 756 


Sinuses, ^ antrum, maxillary sinus, treatment 
(^continued) . 

irrigation with saline solution, 756 
complications, 757 
treatment, hot compresses, 757 
massage, 757 

puncture, complications of, 756 
treatment, hot compresses, 757 
massage, 757 
short wave therapy, 755 
silver nitrate solution, 756 
silver nucleinate solution, 756 
chronic inflammation, diathermy in, 756 
displacement irrigations, 756 
exploratory trephining, 756 
infrared rays, 756 
radical operation, 756 
vaccines, 756 

chronic inflammation or empyema, in 
nurslings, 759 
treatment, dextrose, 760 
short wave therapy, 760 
tumors of, 764, 765, 766 
cancer, 766 

diagnosis, biopsy, 766, 767 
endotherm knife in, 766 
high voltage irradiation, pre- 
operatively, 766 
treatment, diathermy, 766 
electrocoagulation, 767 
irradiation, 766 
nitrous oxide anesthesia, 767 
radium, 766, 767 
surgical intervention, 766 
radium, postoperatively, 766 
endothelioma, 766 
mucocele, 764 
osteoma, 764 
diagnosis, 764 
pathogenesis, 765 
sarcoma, 766 
sphenoid sinus, 761 

complications, hypertrophy of hypo- 
physis, 711 
ophthalmoplegia, 750 
optic neuritis, 711 
treatment, alcohol, 761 

opening of sphenoid sinus, 761 
phenol, 761 

posterior root section, 761 
Sinusitis in relation to arthritis, 757 
to bronchiectasis, 758 
in children, 759 

treatment, antrotomy, 759 
autogenous vaccine, 759 
epinephrine pack, 759 
infrared rays, 759 
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Sinusitis in children, treatment {continued) , 
ionization, 759 
radiant heat, 759 
suction, 759 

tampons of mild protein silver, 
759 

in nursling’s, 759 
chronic sinusitis, 755 

treatment, bacterial antigens, unde- 
natured, 756 
diathermy, 756 
displacement irrigation, 756 
exploratory trephining, 756 
fever therapy, 947 
infrared rays, 756 
radical operation, 756 
vaccines, 756 
x-rays, 756 
ethmoidal, 760, 761 
frontal, 752, 755 
maxillary, 755, 756, 759, 760 
sphenoidal, 761 

Skin disease, treatment, charcoal intraven- 
ously, 829 
dose, 830 
reactions, 829, 830 
x-ray therapy, 870 
dangers of, 870 

epithelioma of, irradiation in, 857 
fungi, direct microscopic examinations, 
896 

injuries by x-rays, 844 

pigmentation, vitamin C deficiency in, 125 
Skull, diseases of, radiography in, 843 
fracture of, 774 

radiography in, 843 
injuries, diagnosis, radiography in, 843 
neoplasms, radiography in, 843 
Slim dinitrole (Dinitrophenol), 909 
Smallpox, 656 

vaccination in, 656 

and diphtheria immunization, simultane- 
ous, 562 

Smithwick operation for sympathectomy, 
432 

Snake bite, 830 
treatment, 830 
alcohol, 831 

antivenin (cortalus neoartica), 832 
band, 831 

blood transfusion, 832 
boric acid solution, hot, 832 
drainage, 831 
evacuation of poison, 831 
glucose solution, 832 
incision, free, 831 


Snake bite, treatment {continued) . 
leeches, 832 

magnesium sulphate pack, hot, 832 
suction, 831 
suction cup, 832 
tourniquet, 832 

Sodium benzoate, therapeutics, 930 
Sodium carbonate (washing soda) poison- 
ing, 619 
symptoms, 619 
treatment, 619 
digitalis, 619 

fluids with lemon, grape fruit juice or 
diluted vinegar, 619 
gastric lavage, 619 
glucose solution, 619 
saline solution, 619 
sodium acid phosphate, 619 
strychnine, 619 

Sodium chloride, therapeutics, 930 
Sodium l-methyl butyl thiobarbituric acid 
(Pentothal sodium), 405 
Soft tissue radiography, 843 
Sores, pressure, passive vascular exercise, 
960 

Spasm, laryngeal, 793 

Spermatozoa, rapid method for demonstra- 
tion, 889 

Sphenoidal fissure, rheumatic periostitis of, 
751 

sinus (Sinuses, sphenoid), 761 
Spherocytic disease, 144 
Sphincter achalasia, pathogenesis, 333 

treatment, partial resection of sphincter, 
333 

Spider bite, 832 
diagnosis, 832 
treatment, 833 
barbiturates, 833 
glucose, intravenously, 833 
magnesium sulphate, intravenously, 833 
morphine, 833 
tub bath, hot, 833 

Spina bifida occulta, enuresis in, 436 
Spinal anesthesia, 407 

Spinal cord disease, spasticity, histamine 
ionization in, 953 

injury, histamine ionization in, 953 
lesions, enuresis in, 436 
tumors, enuresis in, 436 
Spinal deformities, cardiac enlargements in, 
45 

Spinal fluid, 888 

new colloidal gold method, 888 
staining technic for blood in spinal fluid, 
888 

Spine, arthritis of (Arthritis, cervical), 935 
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Spirilla, rapid method for demonstration, 
889 

Spirochetes, rapid method for demonstra- 
tion, 889 
Spleen, 368 

influence of, in allergic disease, 748 
abscess, perforating, splenectomy in, re- 
sults of, 369 

hemolytic hypersplenia, 368 
etiology, 369 
symptoms, 369 

injury, splenectomy, results of, 369 
rupture, traumatic, splenectomy, effects 
of, 537 

sarcoma, splenectomy, results of, 369 
thrombophlebitic enlargement, splenec- 
tomy in, results of, 369 
thrombosis, splenectomy, results of, 369 
tuberculosis, splenectomy, results of, 369 
Splenectomy, 369 

effects of removal of normal spleen, 369 
results, 369 
in anemia, 537 
in childhood, 370 

Splenomegaly, chronic congestive, 147 
treatment, splenectomy, 147 
in children, 369 

treatment, ligation of vessels to stomach 
and esophagus, 369 
splenectomy, 369 

Spondylitis, atrophic, differential diagnosis, 
18 

hypertrophic, differential diagnosis, 18 
Strumpell-Marie, differential diagnosis, 22 
Spongioblastoma polare, 421 
Sporotrichosis of pharynx, 736 
Sprains, simple, novocaine in, 923 
valgus or varus pad, 923 
Spray x-ray therapy, 864 

Sprue, anemia of, vitamin dehciency in, 126 
Steatorrhea, 556 

differential diagnosis, 556 
Stenosis, aortic, diagnosis, x-ray, 43 
Sterility, 464 
diagnosis, 464 
etiology, 465 

vitamin E deficiency in, 126 
vitamin F deficiency in, 126 
treatment, 466 

insufflation, 467 
plastic procedures, 467 
salpingography, 467 
salpingostomy, 467 
sounding of uterus, 467 
most favorable time, 467 
stomatoplasty, 467 
in deficient oogenesis, 466 


Sterility, treatment {continued). 

in endocervical infection, cautery, ^65 
in fimbriated-end occlusions, saii>ixigos- 
tomy, 466 

in h^^poplasia, preventive gyneoolo^^ 

467 

in pinhole os, discission, 466 
in retention cysts, resection, 467 
in tubal obstruction, 466 
gas insufilation, 466 
iodized oil injections, 466 
Sterilization in female, 467 
Sterilization of operating room air, 22-4 
bactericidal radiant energy in, 224 
ultraviolet lamp, 225 
Still's disease, diagnosis, x-ray, 22 
differential diagnosis, 18 
Stomach, disorders of, 370 

cardiospasm (Cardiospasm), 370 
gastric ulcer, see peptic ulcer, 
gas trojejuno colic fistula, 398 
treatment, 398 

hemorrhage, jejunal feeding in, 328 
Hodgkin’s disease of, 375 
differential diagnosis, 375 
pathology, 375 

treatment, radical operation, 375 
injuries, jejunal alimentation in, 328 
peptic ulcer, 384 

complications, fatal hemorrhage in 
newborn, 612 
diagnosis, 385 

differential diagnosis of gastric ulcer 
and cancer, 386 
etiology, 384 
treatment, 387 

aluminum hydroxide, 900 
calcium carbonate, 978 
diet, 387 
gastrectomy, 381 
gastroduodenostomy, 385, 387 
gastroenterostomy, 387 
failures, 390-391 
histidine, 914 
hydrochloric acid, 978 
iron-containing foods, 978 
jejunal alimentation, 327 
jejunostomy, complementary, 388 
milk, powdered whole, 978 
mucin, 387 
pepsin, 978 

prostigmine, postoperatively, 319 
pyloroplasty, 38S 
removal of foci of infection, 387 
resection, radical, 386 
subtotal, 388 
of pyloric sphincter, 387 
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Stomach, disorders of, peptic ulcer, treatment 
{continued ) . 

sodium bicarbonate, 978 
surgical treatment, 256 
indications, 388 
results, 389 
vitamin C, 978 
bleeding ulcer, 391 

diagnosis of source, 392 
clinical, 392 
treatment, 392 

absolute rest in bed, 392 
blood transfusion, 392, 393 
calcium chlorate, 392 
calcium gluconate, 392 
cebione, 392 
chilled butter, 392 
cold gelatin, 392 
conservative treatment, 256 
cracked ice, 392 
dextrose solution, 392 
diet, 392 

gastric lavage with ice water and 
adrenalin, 392 
gastroenterostomy, 392 
iron, 392 
milk gruel, 392 
pantopon, 392 
prenaemyl, 392 
resection, 392 

sodium chloride solution, 392 
with sympatol, 392 
stryphnon, 392 

surgical treatment, indications, 393 
perforation of ulcer, 393 
diagnosis, 394 

diiferential diagnosis, 262, 263 
treatment, 394 

surgical treatment, 394 

closure, simple, 394, 395 
drainage, 394 

gastroenterostomy, 394, 395 
jejunostomy, 394 
resection, partial, 395 
postoperative treatment, 394 
alkaloids, 394 
dextrose, 394 
digifoline, 394 
digitalone, 394 
duodenal tube, 394 
elevation of head of bed, 394 
fluids by mouth withheld, 394 
gastric lavage, 394 

with sodium bicarbonate, 
394 

jejunostomy tube feeding, 394 
opium, 394 


Stomach, disorders of, perforation of ulcer, 
treatment, surgical {continued) . 
results, 395 

chronic calloused ulcer, radical re- 
section, 388 

ulcerocancer of, 375, 388 
diagnosis, 388 

treatment, early resection, 388 
prolapse of gastric mucosa, 374 
diagnosis, 374 
differential diagnosis, 374 
pyloric hypertrophy (Pyloric hyper- 
trophy), 372 

pylorospasm (Pylorospasm), 372 
tumors, 374 

adenocarcinoma, 375 
benign, 374 
cancer, 375 
diagnosis, 376 

laboratory data, 378 
x-rays, 377 

differential diagnosis, 378 
pathology, 375 
symptoms, 376 
treatment, 378 
anastomosis, 379 
Billroth operation, 379 
gastrectomy, 378 

dangers and functional failures, 
380 

technic, 381 
jejunal feeding, 328 
jejimostomy, 379 
removal, 378 
resection, 379, 381 
surgery, technic in, 379 
lymphosarcoma, 377 

irradiation treatment, 377 
lymphosarcomatosis, 377 
myosarcoma, 377 
polyposis, 374 

complications, 375 
diagnosis, 375 
differential diagnosis, 37S 
etiology, 374 
symptoms, 374 
treatment, 375 
radium, 375 

reconstruction procedures, 375 
surgery, 375 
x-rays, 375 
sarcoma, 377 

treatment, gastrectomy, partial, 377 
ulcer, see peptic ulcer, 38^ 
volvulus, 373 

diagnosis, 374 
etiology, 373 
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Stomach, disorders of, volvulus {confinued), 
symptoms, 373 
treatment, surgical, 374 
chronic volvulus, 373 
symptoms, 373 
intermittent, 374 
Stomach, surgery of, 379 

postoperative treatment and complica- 
tions, 382 

blood sugar conditions, 384 
distention, 383 

prostigmine in, 383 
gas pains, prevention of, 382 
diet, 382 

solid food, 382 
water ingestion, early, 382 
hyperazotemia, 383 

hypochloridemia following resection, 
383 

hypoglycemia, alimentary, 384 
dextrose in, 384 
frequent small meals, 384 
special surgical technic, 384 
technic, 379 

gastrectomy, 380 
anemia in, 378, 382 

ammonium citrate, 382 
iron, 378, 382 

liver and stomach therapy, 378 
dangers and functional failures, 380, 
382 

technic, 381 

incision, 381 
local anesthesia, 381 
nitrous oxide, 381 
oxygen, 381 
premedication, 381 
splanchnic infiltration, 381 
Ogilvie technic, 381 

resection, Polya method, Finsterer 
modification, 381 
suture methods, 379 
serosubmticosal, 380 
silk sutures, 380 
Stomatitis, etiology, 730 
acetarsone in, 898 

Stovarsol (Acetarsone') indications and 
dose, 898 

untoward effects, 899 
Strabismus, 720 

diagnosis, screen test in, 720 
treatment, 721 

correction of inequality of visual effi- 
ciency before fusion training, 721 
electrical stimulation of muscles, 721 
nonsurgical treatment, 721 
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Strangulation, intestinal (Intestines, ob- 
struction of), 309 

Straub-Traugott phenomenon, 180 
Streptococcic peritonitis, 366 
Strongyloides infestation, intestinal -obstruc- 
tion in, 314 

Strychnine poisoning in children, 621 
symptoms, 621 

treatment, charcoal and tannic acid, 621 
chloral hydrate, 621 
chloroform, 621 
ether, 621 
gastric lavage, 621 
pernocton, 621 
sodium amytal, 621 
tribrom-ethanol, 621 
Stupor, traumatic (Head injuries), 77 
Subdural hematoma, encephalography in, 
688 

hemorrhage in head injuries, 706 
Subphrenic abscess, 366 
differential diagnosis, 367 
etiology, 366 
symptoms, 367 
treatment, 367 

half -sitting position, 367 
Ochsner operation, 367 
Sugar metabolism in allergy, 1 
Sulphur, therapeutics, 931 
Suprarenal gland, see under Adrenal gland. 
Surgery, sterilization of operating room air, 
224 

postoperative complications, 264 
rechloridation in, 930 
abdominal wall lesions, 265 
zinc peroxide in, 265 
gas bacillus infection, 264 
intestinal atony, prostigmine in prophy- 
laxis, 930 
parotitis, 868 

pulmonary complications, 266 

hyperventilation after anesthesia in 
prophylaxis, 266 

toxemia, sodium chloride solution, 931 
preoperative and postoperative care, 266, 
267 

abdominal binder, 266 
early ambulant treatment, 266, 267 
exercises to increase pulmonary ventila- 
tion and improve peripheral circu- 
lation, 266 
glucose, 266 
raising foot of bed, 266 
saline solution, 266 
vaccines, 266 
water in abundance, 266 
wounds dressed lightly, 266 
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Surg'ery, abdominal, 255 
in allergies, 11 
anesthesia in, 11 
in diabetics, 188 
minor, cod-liver oil in, 908 
Surgical scarlet fever, 652 
Symblepharon, plastic surgery in, 723 
Sympathectomy, pelvic, technic, 475 
Sympathetic nervous system, surgery of, 
427 

technic, 427 

ganglionectomy, cervicodorsal, 427 
lumbar, 427 
injections, 428 
therapeutic application, 428 
hypertension, essential, 429 
migraine, 431 
multiple sclerosis, 428 
pelvic pain and dysmenorrhea, 430 
Raynaud's disease, 431 
Sympathetic ophthalmia, 702 
Sympathoblastoma of adrenals, 548 
Syncope, etiology, 681 
Syndactylism, two-stage operation, 806 
Syndromes, Adie's, 706 
carotid sinus, 681 
Cushing's, 80, 82 
Frenkel’s, 708 
Pelger's, 132 
Syphilis, 233 

complication, jaundice, 101 
diagnosis, 236 
Ide test, 237 

Kline exclusion test, 236 
Wassermaiin quantitative test, 658 
etiology and pathogenesis, 234 
bones, 234 

chancres, extragenital, 234 
prognosis, 237 
prophylaxis, 239 
bismuth, 240 

calomel ointment, 239, 240 
mercury, 239 

pentavalent arsenic compounds, 240 
treatment, 233, 240 

arsphenamine, 242, 244 
autogenous blood injection, 248 
bismuth, 240, 241, 243 
bismuth oxychloride, 242 
bismutrate, 242 
chemotherapy, 244 
diet, 248 

fever therapy, 243, 244, 947, 949, 951 
mapharsen, 245 
mercury, 240 

modern methods vs. artificial fever 
and bismuth orally, 243 


Syphilis, treatment (cojitimied) . 

neoarsphenamine, hypersensitivity, 
bismuth hydroxide between in- 
jections, 922 

potassium bismuth tartrate, 242 
rest, 247 

sodium bismuth, 242 
tryparsamide, 247 

dermatitis due to, 248 

calcium thiosulphate in, 248 
ultraviolet irradiation, 248 
congenital, 252, 657 
diagnosis, 657 

dark-field examination of scrapings 
from umbilical vein, 658, 659 
Wassermann quantitative test, 658 
x-rays, 657, 659 
prevention, 252 

arsenobenzene, 252 
arsenobenzol, 252 
bismuth, 252 
cesium eosinate, 253 
treatment, 253, 659 

acetarsone (stovarsol), 253, 254, 660, 
898 

arsphenamine and bismuth, 660 
bismuth salicylate, 660 
sulpharsphenamine, 660 
in pregnancy (Pregnancy, pyelitis), 251, 
512 

neurosyphilis, 251 

incidence, influence of inadequate treat- 
ment of early syphilis on, 231 
fever therapy in, 947, 949 
ocular, 943, 948 
bismarsen, 943 
fever therapy in, 947, 949 
Kettering hypotherm, 943 
of bones, x-ray diagnosis of, 657, 659 
treatment-resistant syphilis, 249 
diagnosis, 249 
etiology, 250 
management, 249 
prevention, 249 

antisyphilitic treatment temporarily 
suspended, 250 

autohemotherapy, gonococcus vac- 
cine, 250 

bismuth salts, 250 
diet, 250 

elimination of intercurrent systemic 
disease, 250 
gold, 250 

malarial fever therapy, 250 
mercurials, 250 
milk injections, 250 
shock therapy, 250 
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Syphilis, treatment-resistant syphilis, prevention 
(^continued) * 

sodium nucleinate, 250 
sulphur, 250 
vaccines, 250 

typhoidparatyphoid, 250 
Syphilitic aortitis, erythrocyte sedimenta- 
tion rate in, 46 

mening:itis, fever therapy in, 947 
optic atrophy, 722 

Systemic disease, ophthalmoscopy in, 

711 

T abes dorsalis, fever therapy in, 950 
Tabolin (Dinitrophenol), 909 
Tachycardia in newborn, 612 

paroxysmal, enlarp^emcnt of heart in, 41 
choline therapy in, 907 
Tannic acid, therapeutics, 932 
Teeth, diet and, 968 

root resorption, pathog-enesis, 546 
Telang-iectasia, x-ray, aloe in, 900 
Telecttric therapy, 846 

Telcraditim supcrvollage x-ray therapy 
in cancer, 849 
Telcroentgencdogy, 864 

Temporal bone involvement in head in- 
juries, 774 

Tension of eyeball, 716 
Teratoma of testicle, 417 
Testicles, 549 

aspermia, antuitrin-S in, 549 
pregnancy urine, 549 
tumors, 447 

treatment, operative removal, 447 
x-ray irradiation, 447 
choriocpilhelioma, 417 
of interstitial cells, 549 
seminoma, 447 
teratoma, etitdogy, 415 
undescended testicle, 549 
treatment, antuitrin, 551 
untoward effect, 549 
gonadotropic extract of pituitary, SSI 
pregnancy urine, 549 
thyroid gland, 549 
Tests, agglutination, 881 
besom de respirer, 784, 795 
gall-bladder, diastase in bile, 93 
liver function tests, 95 

bilirttbin tolerance test, 98 
blood cholesterol levels, 98 
blood phosphatase determination, 96 
galactose tolerance test, 95 
hipx)uric acid test, 97 

Moloney, in diphtheria immunization, 560, 
561 


Tests {continued')^ 

pancreatic enzymatic function tests, 91 
pregnancy tests, Gilfillen and Gregg test, 

Gruskin test, 514 
urinary histidine test, 516 
Schiller iodine test in cervical cancer, 471 
472 

syphilis, Ide test, 237 
Kline exclusion test, 236 
Wassermann quantitative test, 658 
tuberculin, comparative sensitivity, 666 
vitamin deficiency, urinary excretion test, 
122 

Tetany, infantile, 601 

treatment, parathyroid extract, 601 
in newborn (Newborn, tetany), 609 
Therapeutic fever (Hyperpyrexia), 937 
Thioformaldehyde, untoward effect, 704 
Third ventricle tumors, encephalography in, 
688 

colloid cysts of, 679 

Thoracic deformities, cardiac enlargements 
in, 45 
wounds, 259 
Thoracic surgery, 225 
anesthesia in, 225 
acetylene, 226 
avertin, 226 

carbon dioxide absorption method, 

226 

cyclopropane, 226 
dilaudid, 228 
ether, 226 
ethylene, 226 
nitrous oxide, 226 
oxygen, 226 

scopolamine hydrobromide, 228 
aspiration, 227 
breathing tubes, 227 
catheter, intratracheal, 227 
flexible metal, 228 
preoperative medication, 227 
lobectomy, 228 
chloroform, 229 
cyclopropane, 228 
evipan, 228 
scopolamine, 228 
spinal anesthesia, 228 
phrenicectomy, 229 
IDneumonectomy, 229, 232 
nitrous oxide, 232 
oxygen, 232 
spinal anesthesia, 228 
tribrom-ethanol, 232 

thoracoplasty, anterior, complementary , 221 
vagus in relation to lung surgery, 233 


66 
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Thoracoplasty, complementary, anterior, 221 
Thrombocytopenia, cong-enital, 609 
Thrombocytopenic purpura (Purpura, 
thrombocytopenic), 1S6 
Thrombopenia, diagnosis, 712 
splenectomy in, results, 369 
Thrombophlebitic enlargement of spleen, 
splenectomy in, results, 369 
Thrombosis of cavernous sinus, 780 
pathogenesis, 790 

treatment, staphylococcus antitoxin, 790 
coronary (Coronary thrombosis), 32 
lateral sinus (Sinus thrombosis), 782 
mesenteric, 353 

splenic, splenectomy in, results, 369 
Thymus gland, 547 
Thyroid disorders in children, 545 
basal metabolism, 547 
cancer, 546 
diagnosis, 547 
prognosis, 547 

treatment of encapsulated, radium post- 
operatively, 547 
removal of growth, 547 
of nonencapsulated, radium postoper- 
atively, 547 

removal of entire lobe, 547 
of metastatic, radium postoperatively, 
547 

removal of entire lobe and neigh- 
boring nodes, 547 
goiter (Goiter), 545 
hyperthyroidism, incidence, 546 
treatment, diiodotyrosine, 546 
irradiation, 546 
thyroidectomy, 546 
hypothyroidism, masked, 545 

treatment, thyroid therapy, 545 
and diabetes, 545 
treatment, diet, 545 
insulin, 545, 546 
thyroid gland, 546 
syndrome, 546 

Thyroid function, relation of vitamin A 
deficiency, 120 
hyperinsulinism, 190, 192 
hyperthyroidism, due to iodine, 918 
extrasystoles in, 47 
hypoglycemia in, 193 

removal of pancreatic tumor, 194 
hypothyroidism, 194 

carbohydrate metabolism in, 193 
hypoglycemia in, 194 
vitamin deficiency in, 121 
Thyroidectomy, bilateral abductor paralysis 
in, 794 

treatment, thyroid gland, 194 


Th\'rotoxicosis, erytlirocyte sedimentation 
rate in, 46 

Thyrotropic hormone, 86 

Tic douloureux (Neuralgia, trigeminal), 772 

Tinea capitas, diagnosis, ultraviolet rays in, 

960 

versicolor, diagnosis, ultraviolet rays in, 

961 

Tobacco amblyopia, 707 
Tonsillectomy, technic, 736 

electrocoagulation method, 737 
premedication and inhalation anesthesia, 
736 

morphine, 737 
pentobarbital sodium, 737 
sodium bicarbonate enema, 737 
effect on incidence of rheumatism in chil- 
dren, 737 

on tuberculosis, 738 

influence on manifestations of rheumatic 
fever, 580 

Tonsillitis, chronic, 738 
Tonsils, hypertrophy, 738 
treatment, x-rays, 738 
tumors, 739 

cancer, radium in, 739 
x-rays, 739 

Hodgkin^s disease, 423 
lymphocytoma, 423 
lymphoma, 423 

malignant lymphoma, 154, 423, 739 
prognosis, 423 
symptoms, 154 

treatment, gold radon seeds, 423 
radium, 423 
x-rays, 154, 423, 739 
lymphosarcoma, 423 
plasmocytoma, 423 
sarcoma, reticulum cell, 423 
Toxemia of pregnancy, 513, 905 

postoperative, sodium chloride solution, 
931 

Trachoma, 703 

differential diagnosis, 706 
etiology, 703 
treatment, 703 

chaulmoogra oil, 703 
expression of follicles, 703 
massage, 703 
mercury cyanide, 703 
quinine bisulphate, 704 
surgical correction of complications, 703 
trachocid (bee virus), 704 
x-rays, 867, 868 
Transfusion of blood, 884 
“canned blood/’ 885 
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Transfusion of blood (^continued'). 
reactions, 884 

detection of incompatibilities due to 
agglutinins, 884 

Transfusional nephritis (Nephritis, trans- 
fusional), 161, 162 
Transplantation of ovary, 461 
Transurethral prostatectomy, 445 
anesthesia in, 433 
nitrous oxide, 433 
oxygen, 433 

pentothal sodium in, 433 
spinal, 433 

Trauma to central nervous system, 701 
Traumatism, acetylsalicylic acid, 905 
dicalcium, 90S 
phenobarbital, 90S 
Trichinosis, fever therapy in, 947 
in children, 616 
diagnosis, 616 

Trichomoniasis, vaginal (Vaginitis, tri- 
chomonas), 489, 491 

Trichophyton eudolhrix, diagnosis, ultra- 
violet rays in, 961 

microsporon, diagnosis, ultraviolet rays 
in, 961 

Trigeminal neuralgia, 772 
Truncus arteriosus communis, 572 
Tuberculin, 666 
allergy in, 666 

tests, comparative sensitivity of, 666 
Tuberculosis, cfTcct of tonsillectomy on, 738 
fever therapy in, 947, 950 
vitamin C, 125 
Tuberculosis in chiUlrcn, 661 
clinical manifestations, 662 
body measurements, 662 
calcified abdominal nodes, 663 
hematogenous distribution, 662 
pulmonary emphysema, 663 
comi>lications, diabetes, 664 
whooping cough, 664 
diagnosivS, tuberculin tests, comparative 
sensitivity, 666 
allergy, 666 

differential diagnosis, 664 
immitnity, 666 
pathogenesis, 661 
prophylaxis, 667 
B.C.G* vaccine, 667 

treatment, artificial pneumothorax, tuber- 
culin tCvSt as guide in termination 

of, 669 

irradiated milk, 669 
Tuberculosis of eye, 713 

of cornea, x-rays in, 868 
of iris, x-rays in, 868 


Tuberculosis (continued). 
of intestines, 308 
vitamin C in, 125 
of kidney, in children, 443 
of peritoneum, 868 
of pregnancy, 511 

of spleen, splenectomy in, results, 369 
Tuberculosis, pulmonary, 213 
diagnosis, 213 

bronchospirometry, 202 
mirror test, 213 
sedimentation rate, 875 
heart in, x-ray diagnosis, 45 
immunity, 214 
treatment, 214 
segregation, 214 
surgical treatment, 215 

artificial pneumothorax, 215 
technic, 215 
bilateral, 217 

complications, 218 
contraindications, 217 
indications, 217 
paralysis of diaphragm, 218 
phrenic paralysis, 219 
complications, 219 

phrenicectomy vs. phrenic alcoholiza- 
tion, 218 

phrenicothlasty, 218 
thoracoplasty, complementary, an- 
terior, 221 
tracheotomy, 797 
treatment of hemoptysis, 215 
hemostyptics, 215 
parathyroid extract, 215 
phrenicectomy, 215 
pneumothorax, 215 
thoracoplasty, 215 
Tuberculous adenitis, x-rays in, 867 
appendicitis, 270 

arthritis, differential diagnosis, 19 
laryngitis (Larynx, tuberculosis of), 797 
lesions, ultraviolet irradiation in, 868 
x-rays, 868 

Tumors, fever therapy in, 947 
of adrenal gland, 65 
of cortex, 65 
of medulla, 68 
of bladder, 433 
of bones, 418, 424 
of brain, 419, 420, 421, 689 
of carotid body, 422 
of colon, 337 
of corpus callosum, 688 
of duodenum, 323 
of gall-bladder, 288, 300 
of interstitial cells, 549 



